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JUN 2q 2016 

COUNTY ENGINEER 

NAME OF PROJECT: PaD< Village Wasre Water Treatment Plant; Located approximately 5,900 feet due 
south of State Highway 46 and Blanco Road then 600 feet due east from Bulverde Road intersection; 
Bulverde, Texas 

TYPE OF PLAN: Request for Approval of a ContribuHng Zone Plan (CZP); 30 Texas Administrative Code 
(T AC) Chapter 213 Subchapter B Edwards Aquifer 

Regulated Entity No. RN105842298; Additional ID No. 13000066 

Dear Mr. Wolf: 

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the CZP 
Application for the above-referenced project submitted to the San Antonio Regional Office by IDS 
Engineering Group on behalf of Two Seventy Seven, Ltd. on March 30, 2016. Final review of the CZP 
was completed after additional material was received on May 3, 2016 and May 25, 2016. As presented 
to the TCEQ, the Temporary and Permanent Best Management Practices (BMPs) were selected and 
construction plans were prepared by a Texas Licensed Professional Engineer to be in general 
compliance with the requirem ents of 30 TAC Chapter 213. These planning m aterials were sealed, 
signed and dated by a Texas Licensed Professional Engineer. Therefore, based on the engineer's 
concurrence of compliance, the planning materials or construction of the proposed project and 
pollution abatement measures ar e hereby appr.ovccl subj ect to applicable s tate rules and the conditions 
in this le tter. The applicant or a person affected may file with the chief clerk a motion for 
reconsideration of the executive direc tor 's final action on this Edwards Aquifer Protection Plan. A 
motion for reconsideration must be filed no later than 23 days after the date of this approval letter. 
This approval expires two (2) years from the date of this letter unless, prior to the expiration date, more 
than 10 percent of the construction has commenced on the project or an extension of time has been 
requested. 

PRO IECT DESCRIPTION 

The proposed commercial projec t will have an area of approximately 4.6 acres. It will include the 
construction of a wastewater trea tment plant with associa ted buildings and access drive. The 
impervious cover will be 1.0 acre (21.7 percent). Proj ect was tewater will be disposed of by conveyance 
to the proposed Park Village Waste Water Trea tment Plan t owned by the Two Seventy Seven, Ltd. 
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PERMANENT POLLUTION ABATEMENT MEASURES 

To prevent the pollution of stormwater runoff originating on-site or upgradient of the site and 
potentially flowing across and off the site after construction, one 15 foot wide engineered vegetative 
filter strip, and two 50 foot wide natural vegetative filter strips, designed using the TCEQ technical 
gtlid a11Ce document, Complytn.g -;.vith the Ed"vards Aquifer Rules: Tec:b .... nical Guidance on Best 
Management Practices (2005), will be constructed to treat stormwater nmoff. The required total 
suspended solids (TSS) treatment for this project is 898 pounds of TSS generated from the 1.0 acre of 
impervious cover. The approved measures meet the required 80 percent removal of the increased load 
in TSS caused by the project. 

The two 50 foot wide natural vegetative filter strips shall remain in its natural state with a uniform 
slope of less than ten percent, and the 15 foot wide engineered vegetative filt er s trip will have a 
uniform slope of less than 20 percent, a vegetated cover of at least 80 percent, and will extend along 
the entire length of the contributing area. 

SPECIAL CONDITIONS 

I. Within 60 days of receiving written approval of an Edwards Aquifer Protection Plan, the applicant 
must submit to the San Antonio Regional Office, proof of recordation of notice in the county deed 
records, with the volume and page number(s) of the county deed records of the county in which the 
property is located. A description of the property boundaries shall be included in the deed 
recordation in the county deed records. A suggested format (Deed Recordation Affidavit, TCEQ-
0625A) that you may use to deed record the approved CZP is enclosed. 

II. All permanent pollution abatement measures shall be operational prior to occupancy of the facility. 

STANDARD CONDITIONS 

1. Pursuant to Chapter 7 Subchapter C of the Texas Water Code, any violations of the requirements in 
30 TAC Chapter 213 may result in administrative penalties. 

2. The holder of the approved Edwards Aquifer protection plan must comply with all provisions of 30 
TAC Chapter 213 and all best management practices and measures contained in the approved plan. 
Additional and separate approvals, permits, registrations and/ or authorizations from other TCEQ 
Programs (i.e., Stormwater, Water Rights, UIC) can be required depending on the specifics of the 
plan. 

3. In addition to the rules of the Commission, the applicant may also be required to comply with state 
and local ordinances and regulations providing for the protection of water quality. 

Prior to Commencement of Construction: 

4. All contractors conducting regulated activities at the referenced project location shall be provided 
a copy of this notice of approval. At least one complete copy of the approved Contributing Zone 
Plan and this notice of approval shall be maintained at the project location until all regulated 
activities are completed. 

5. Any modification to the activities described in the referenced CZP application following the date of 
approval may require the submittal of a plan to modify this approval, including the payment of 
appropriate fees and all information necessary for its review and approval prior to initiating 
construction of the modifications. 

6. The applicant must provide written notification of intent to commence construction, replacement, 
or rehabili tation of the referenced project. Notification must be submitted to the San Antonio 
Regional Office no later than 48 hours prior to commencement of the regulated activity. Written 
notification mus t include the name of the approved plan and file number for the regulated activity, 
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the date on which the regulated activity will commence, and the name of the prime contrac tor with 
the name and telephone number of the contact person. 

7. Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, stabilized 
construction entrances, or other controls described in the approved Storm Water Pollution 
Prevention Plan (SWPPP) mus t be iilstalled prior to cons truction and maintain.ed duri..'1g 
construction. Temporary E&S controls may be removed when vegetation is established and the 
construction area is stabilized. If a water quality pond is proposed, it shall be used as a 
sedimentat~on basin during construction. The TCEQ may monitor stormwater discharges from the 
site to evaluate the adequacy of temporary E&S control measures. Adclitional controls may be 
necessary if excessive solids are being discharged from the site. 

During Construction: 

8. During the course of regulated activities related to this project, the applicant or his agent shall 
comply with all applicable provisions of 30 TAC Chapter 213, Edwards Aquifer. The applicant shall 
remain responsible for the provisions and conclitions of this approval until such responsibility is 
legally transferred to another person or entity. 

9. If sediment escapes the construction site, the sediment must be removed at a frequency sufficient 
to minimize offsite impacts to water quality (e.g., fugitive sediment in street being washed into 
surface streams or sensitive features by the next rain). Sediment must be removed from sediment 
traps or sedimentation ponds not later than when design capacity has been significantly reduced. 
litter, construction debris, and construction chemicals exposed to stormwater shall be prevented 
from becoming a pollutant source for stormwater clischarges (e.g., screening outfalls, picked up 
daily). 

10. Intentional clischarges of sediment laden water are not allowed. If dewatering becomes necessary, 
the discharge will be filtered through appropriately selected best management practices. These 
may include vegetated filter strips, sediment traps, rock berms, silt fence rings, etc. 

11. The following records shall be maintained and made available to the executive director upon 
request: the dates when major grading activities occur, the dates when construction activities 
temporarily or permanently cease on a portion of the site, and the dates when stabilization 
measures are initiated. 

12. Stabilization measures shall be initiated as soon as practicable in portions of the site where 
construction activities have temporarily or permanently ceased, and construction activities will not 
resume within 21 days. When the initiation of stabilization measures by the 14th day is precluded 
by weather conditions, stabilization measures shall be initiated as soon as practicable. 

13. This approval does not authorize the installation of temporary aboveground storage tanks on this 
project. If the contractor desires to install a temporary aboveground storage tank for use during 
construction, an application to modify this approval must be submitted and approved prior to 
installation. The application must include information related to tank location and spill 
containment. Refer to Standard Condition No. 5, above. 

After Completion of Construction: 

14. Owners of permanent BMPs and measures must insure that the BMPs and measures are cons tructed 
and function as designed. A Texas Licensed Professional Engineer must certify in writing that the 
permanent BMPs or measures were constructed as designed. The certification letter must be 
submitted to the San Antonio Regional Office within 30 days of site completion. 

15. The applicant shall be responsible for maintaining the permanent BMPs after construction until 
such time as the maintenance obligation is either assumed in writing by another entity having 
ownership or control of the property (such as without limitation, an owner's association, a new 

.property owner or lessee, a dis trict, or municipality) or the ownership of the property is transferred 
to the entity. Such entity shall then be responsible for maintenan ce until another enti ty assumes 
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such obligations in writing or ownership is transferred. A copy of the transfer of responsibility 
must be filed with the executive director through the San Antonio Regional Office within 30 days of 
the transfer. A copy of the transfer form (TCEQ-10263) is enclosed. 

16. Upon legal transfer of this property, the new owner(s) is required to comply with all terms of the 
approved Contributing Zone Plan. If the new owner i11tends to commence ru.J.y new regulated 
activity on the site, a new Contributing Zone Plan that specifically addresses the new activity must 
be submitted to the executive director. Approval of the plan for the new regulated activity by the 
executive director is required prior to commencement of the new regulated activity. 

17. A Contributing Zone Plan approval or extension will expire and no extension will be granted if 
more than 50 percent of th total construction has not been completed within ten years from the 
initial approval of a plan. A new Contributing Zone Plan must be submitted to the San Antonio 
Regional Office with the appropriate fees for review and approval by the executive director prior to 
commencing any additional regulated activities. 

18. At project locations where construction is initiated and abandoned, or not completed, the site shall 
be returned to a condition such that the aquifer is protected from potential contamination. 

This action is taken under authority delegated by the Executive Director of the Texas Commission on 
Environmental Quality. If you have any questions or require additional information, please contact Mr. 
Joshua Vacek of the Edwards Aquifer Protection Program of the San Antonio Regional Office at 210-
403-4028. 

Sincerely, 

~ 'l tL-----
Lynn Bumguardner, Water Section Manager 
San Antonio Region 
Texas Commission on Environmental Quality 

LB/]V/eg 

Enclosures: Deed Recordation Affidavit, Form TCEQ-0625A 
Change in Responsibility for Maintenance of Permanent BMPs, Form TCEQ-10263 

cc: Mr. jose Cantu, P.E., IDS Engineering Group 
Mr. Thomas H. Hornseth, P.E., Comal County Engineer 
The Honorable Bill Krawietz, City of Bulverde 
Mr. Roland Ruiz, Edwards Aquifer Authority 
Mr. George Wissman, Comal Trinity WCD 
TCEQ Central Records, Building F, MC212 
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Agent Authorization Form RECEIVED 
For Required Signature 

Edwards Aquifer Protection Program MAY 0 9 ?016
Relating to 30 ifAC Chapter 213 

Effective une 1, 1999 
COUNTY ENGINEER 

Primt Name 

M,nager ofTwo Seventy Seven GP, LLC, its General Pa~ner 

Title - Owner President/Other 

Two Seventy Seven, Ltd" fo ------------------~~----~~_41~~~~=-~--------------------Corporation/Partnership/Entity Name 

have authorized __________--::::-:--:-J..,..o.,...s_e_A"__-i:-~_:_a-n-tu---:'-:,=p_"E~"_________________ 
Print Name or Agent/Engineer 

IDS Eng neering Groupof _________________________~~~----~~------------------------
Print Name of Firm 

to represent and act on the behalf of the abqve named Corporation, Partnership, or Entity for 
the purpose of preparing and submitting this plan application to the Texas Commission on 
Environmental Quality (TCEQ) for the review and approval consideration of regulated 
activities, 

I also understand that: 

1. The applicant is responsible for compliance with 30 Texas Administrative Code 
Chapter 213 and any condition of the CEQ's approval letter. The TCEQ is authorized 
to assess administrative penalties of p to $10,000 per day per violation . 

2. For those submitting an application w 0 are not the property owner, but who have the 
right to control and possess the prop · rty, additional authorization is required from the 
owner. 

3, Application fees are due and payable at the time the application is submitted. The 
application fee must be sent to the TQ;EQ cashier or to the appropriate regional office. 
The application will not be considered until the correct fee is received by the 
commission. 

4. A notarized copy of the Agent Auth<Drization Form must be provided for the person 
preparing the application, and this fort must accompany the completed application. 

5, No person shall commence any regulated activity on the Edwards Aquifer R.E;.9h~rg~ 031 ';.:28 
Zone, Contributing Zone or Transition Zone until the appropriate apl5h.eatron id H'l'e 
activity has been filed with and appro ed by the Executive Director. 

TCEQ·0599 (Rev .04/01/2010) Page 1 of 2 



-------

SIGNATURE PAGE: 


Applicant's Signature Date 

THE STATE OF lexaj § 

County of J3~c § 

BEFORE ME, the undersigned authority, on this day personally appeared1xkJ it)}O Id known 
to me to be the person whose name is subscribed to the foregoing instrument, and acknowledged to 
me that (s)he executed same for the purpose and consideration therein expressed . 

GIVEN under my hand and seal of office on this ~ day of ffpri J ,do'b. 

~ 
15/0. i fYA J3 ([,own 
Typed or P 'nted Name of Notary 

MY COMMISSION EXPIRES: Jo -15 -It, 

TCEQ-0599 (Rev.04/01/2010) Page 2 of 2 







Bryan W. Shaw, Ph.D., Chairman 
Toby Baker, Commissioner 
Jon Niennann, Commissioner 
Richard A. Hyde, P.E., Executive Director 

TEXAS COMMISSION ON ENV1RONMENT~QUALITY 

Protecting Texas by Re ucing and Preventing pollt'1t':: 
I .' b~ 

March 31, 2016 " .f ..'-CCJ?/Ve 

Mr. Thomas H. Hornseth, P.E. 
Comal County Engineer 
195 David Jonas Drive 
New Braunfels TX 78132-3710 

Re: Edwards Aquifer, Comal County 

4PJl })
rr01 

C'0v,.., ?O/{j 
lyE

?vOIN,
'IJ~1? 

PROJECT NAME: Park Village Waste Water Treatment Plant, located approximately 
5,900 feet due south of State HighwaJY 46 and Blanco Road then 600 feet due east from 
Bulverde Road intersection, Bulverde, Texas 

PLAN 1YPE: Application for Contributing Zone Water Pollution Abatement Plan (CZP) 
30 Texas Administration Code (TAC) Chapter 213; Edwards Aquifer Protection Program 

Dear Mr. Hornseth: 

The referenced application is being forwardeCl to you pursuant to the Edwards Aquifer Rules. 
The Texas Commission on Environmental Q ality (TCEQ) is required by 30 TAC Chapter 213 to 
provide copies of all applications to affected incorporated cities and underground water 
conservation districts for their comments prior to TCEQ approval. More information regarding 
this project may be obtained from the TCEQ Central Registry website at 
http://www.tceq.state.tx.us/permitting/ central registry/. 

Please forward your comments to this office by May 1, 2016. 

The Texas Commission on Environmental Quality appreciates your assistance in this matter and 
your compliance efforts to ensure protection of the State's environment. If you or members of 
your staff have any questions regarding these matters, please feel free to contact the San Antonio 
Region Office at (210) 490-3096. 

Sincerely 

7Jio~ 
Todd Jones, Water Section Work Leader 
San Antonio Regional Office 

TJ/eg 

TCEQ Region 13 • 14250 Judson Rd.• San Antonio, Texas 78233-4480 • 210-490-3096 • Fax 210-545-4329 
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printed on recycled paper 

http:tceq.texas.gov
http://www.tceq.state.tx.us/permitting


~ 
C}]/Ve 

CONTRIBUTING ZONE PLAN 4PR 01 l) 
CO&. 20/8

'Nl'y 
FOR /JlvO/1v, 

'IJ/J~ 
PARK VILLAGE WASTE WATER TREATMENT PLANT 

r RECEIVED -, 
TCEQ-R 13 (EAPP) J

'

PREPARED BY: . 
~:~:. I S 
~ Eng neering Group 

[ 
MAR 3 0 2016 

SAN ANTONIO 
-ot 

,. 

TBPE F-002726 

613 NW LOOP 410, SUITE 550 

SAN ANTONIO, TEXAS 78216 

PHONE: 210-340-8481 

FAX: 2 0-340-3964 

JANUARY 2016 

IDS PROJEC NO. : 1500-001-11 
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Our Review of Your Application 

The Edwards Aquifer Program staff cond ts an administrative and technical review of all 
applications. The turnaround time for adn;tinistrative review can be up to 30 days as outlined 
in 30 TAC 213.4(e). Generally administrat"ve completeness is determined during the intake 
meeting or within a few days of receipt. Tile turnaround time for technical review of an 
administratively complete Edwards Aquifer application is 90 days as outlined in 30 T AC 
213-4(e). Please know that the review and approval time is directly impacted by the quality 
and completeness of the initial application that is received. In order to conduct a timely 
review, it is imperative that the information provided in an Edwards Aquifer application 
include final plans, be accurate, complete, and in compliance with 30 TAC 213. 

Administrative Review 

1. 	 Edwards Aquifer applications must be deemed administratively complete before a technical review can 
begin. To be considered administratively com pie e, the application must contain completed forms and 
attachments, provide the requested information, and meet all the site plan requirements. The submitted 
application and plan sheets should be final plans . Please submit one full-size set of plan sheets with the 
original application, and half-size sets with the additional copies. 

• 
To ensure that all applicable documents are incluaed in the application, the program has developed tools to 
guide you and web pages to provide all forms, ch .cklists, and guidance. Please visit the below website for 
assistance: http://www.tceq.texas.gov/field/eapR. 

2. 	 This Edwards Aquifer Application Cover Page for (certified by the applicant or agent) must be included in 
the application and brought to the administrative review meeting. 

3. 	 Administrative reviews are scheduled with program staff who will conduct the review. Applicants or their 
authorized agent should call the appropriate regi0nal office, according to the county in which the project is 
located, to schedule a review. The average meeting time is one hour. 

4. 	 In the meeting, the application is examined for a ministrative completeness. Deficiencies will be noted by 
staff and emailed or faxed to the applicant and authorized agent at the end of the meeting, or shortly after . 
Administrative deficiencies will cause the applica ion to be deemed incomplete and returned. 

An appointment should be made to resubmit the application. The application is re-examined to ensure all 
deficiencies are resolved. The application will onlJY be deemed administratively complete when all 
administrative deficiencies are addressed. 

5. 	 If an application is received by mail, courier service, or otherwise submitted without a review meeting, the 
administrative review will be conducted within 3CD days. The applicant and agent will be contacted with the 
results of the administrative review. If the applic tion is found to be administratively incomplete, it can be 
retrieved from the regional office or returned by regular maii. If returned by mail, the regional office may 
require arrangements for return shipping. 

6. 	 If the geologic assessment was completed before October 1, 2004 and the site contains "possibly sensitive" 
features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-0585 
Instructions). 

Technical Review 

1. 	 When an application is deemed administratively complete, the technical review period begins. The regional 

• 
office will distribute copies of the application to the identified affected city, county, and groundwater 
conservation district whose jurisdiction includes the subject site. These entities and the public have 30 days 
to provide comments on the application to the regional office. All comments received are reviewed by TCEQ. 

TCEQ-20705 (10-30-14) 
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2. A site assessment is usually conducted as part of e technical review, to evaluate the geologic assessment 

• 
and observe existing site conditions. The site must be accessible to our staff. The site boundaries should be 
clearly marked, features identified in the geologia assessment should be flagged, roadways marked and the 
alignment of the Sewage Collection System and manholes should be staked at the time the application is 
submitted. If the site is not marked the application may be returned. 

3. 	 We evaluate the application for technical completeness and contact the applicant and agent via Notice of 
Deficiency (NOD) to request additional information and identify technical deficiencies. There are two 
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the 
first NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiencies. If the response to 
the second notice is not received, is incomplete or inadequate, or provides new information that is 
incomplete or inadequate, the application must tie withdrawn or if not withdrawn the application will be 
denied and the application fee will be forfeited. 

4. 	 The program has 90 calendar days to complete t e technical review of the application . If the application is 
technically adequate, such that it complies with the Edwards Aquifer rules, and is protective of the Edwards 
Aquifer during and after construction, an approval letter will be issued. Construction or other regulated 
activity may not begin until an approval is issued . 

Mid-Review Modifications 

It is important to have final site plans prior to beginning the permitting process with TCEQ to avoid delays. 

Occasionally, circumstances arise where you may have significant design and/or site plan changes after your 
Edwards Aquifer application has been deemed administratively complete by TCEQ. This is considered a "Mid
Review Modification". Mid-Review Modifications may require redistribution of an application that includes the 
proposed modifications for public comment. 

If you are proposing a Mid-Review Modification, two options are available to you: 

• 	 You can withdraw your application, and YOUD fees will be refunded or credited for a resubmittal. 

• 
• TCEQ can continue the technical review of tHe application as it was submitted, and a modification 

application can be submitted at a later time. I 
If the application is withdrawn, the resubmitted application "viII be subject to the administrative and technical 
review processes and will be treated as a new application. The application will be redistributed to the effected 
jurisdictions. 

Please contact the regional office if you have questions. If your project is located in Williamson, Travis, or Hays 
County, contact TCEQ's Austin Regional Office at 512-339-2929. If your project is in Comal, Bexar, Medina, 
Uvalde, or Kinney County, contact TCEQ's San Antonio Regional Office at 210-490-3096 

Please fill out all required fields below and submit with your application . 

1. Regulated Entity Name: 
2. Regulated Entity No.: 105842298 

Park Village WWfP 

I	 

II 
3. Customer Name: Two Seventy Seven, Ltd. 4. Customer No.: 603589474 

II; 

5. Project Type: Modification Extension Exception
(Please circle/check one) ~ 

czp6. Plan Type: Technical Optional EnhancedWPAP r ''1 EXP EXTSCS .,,=,l~TJAST(Please circle/check one) Clarification Measures 

7. Land Use: 8. Site (acres):Residential ~on-residentibl 2.0 
(Please circle/check one) 

10. Permanent BMP(s): VFS, Grassy Swales 9. Application Fee: 

• 	
$4,000 

11. SCS (Linear Ft.): 12. AST/UST (No. Tanks):N/A N/A 

TCEQ-20705 (10-30-14) 



-- - -

113. County: IComal 114. Watershed: 

• Application Distribution 

Instructions: Use the table below to determine the number of applications required. One original and one copy 
of the application, plus additional copies (as needed) for each affected incorporated city, county, and 
groundwater conservation district are required. Linea projects or large projects, which cross into multiple 
jurisdictions, can require additional copies. Refer to the "Texas Groundwater Conservation Districts within the 
EAPP Boundaries" map found at: 

http: // \V\vw.tceg.texas.gov! asscts ! public!complian 'C field o~-R!EAPP%2oGWCD%20map.illli 

For more detailed boundaries, please contact the conservation district directly. 

Austrn Region 

Hays Travis WilliamsonCounty: 

Original (1 req .) -- -

Region (1 req.) - - -

ICou nty( ies) -- -

- Florence 

_ Georgetown 

- Jerrell 

- Leander 

- Austin 

- BlIda 

_ Dripping Springs 

Groundwater Conservation 

District(s) 


• City(ies) Jurisdiction 

_Edwards Aquifer 
Authority 

_Barton Springs! 
Edwards Aquifer 

_Hays Trinity 

Plum Creek -

_Kyle 

_Mountain City 

San Marcos -
_Wimberley 

Woodcreek-

_Batton Springs/ 
NAEdwards Aquifer 

Iii 

11
Austin 
Bee Cave-

_ Pflugerville 

_ Rollingwood 

Round Rock -

_Sunset Valley 

West Lake Hills -

I 


_Austin 

Cedar Park 

_Liberty Hill 

_Pfl ugerville 

Round Rock -

San Antonio Region 

County: Bexar Cornal Kinney Medina Uvalde 

Original (1 req.) 

Region (J req.) 

County(ies) 

Groundwater 
Conservation 

District(s) 

_ 

_ 

-

-

-

Edwards Aquifer 
Authority 

Trinity-Glen Rose 

_ 

I I -

II -

-

f 
Edwards Aquifer 
f llthoritY 

_ 

-

-

-

Kinney 

-

-

-

- EM 

- Medina 

-

--
-

- EM 
- Uvalde 

--
Castle Hills - - - Bulverde 

City(ies) 
Jurisdiction 

- Fair Oaks Ranch 

Helotes-
_Hill Country Village 

_Hollywood Park 

- Fair Oaks Ranch 

_Garden Ridge 

- New Braunfels 

- Schertz 

NA 
- San 
Antonio ETJ 
(SAWS) 

NA

• 

TCEQ-20705 (10-30-14) 



I_san Antonio (SAWS) 

• 
_ Shavano Park 

I certify that to the best of my knowledge, that the application is complete and accurate. This 
application is hereby submitted to TCEQ for administrative review and technical review. 

Si ature of CustomerlAuthorized Agent 

• 


** FOR TCEQ INTERNAL USE ONLY** 

Datee s) Reviewed : Date Administratively Complete: I 
Received From: Correct Number of Copies: 

Received By: Distribution Date: 

EAPP File Number: Complex: 

Admin. Review(s) (No .): No. AR Rounds : 

Delinquent Fees (YIN): Review Time Spent : 

Lat./Long. Verified: SOS Customer Verification: 

Agent Authorization 
Payable to TCEQ (YIN) :

CompletelNotarized (YIN): Fee 
Core Data Form Complete (YIN): Check: Signed (YIN) : 

Core Data Form Incomplete Nos.: Less than 90 days old (YIN) : 

TCEQ-2070 5 (10-30-14) 
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• Contributing Zone Rlan Application 
Texas Commission on Environmental Quality 

for Regulated Activities on the Contributing Zone to the Edwards Aquifer and Relating to 30 TAC 
§213.24{1}, Effective June I, 1999 

To ensure that the application is administratively complete, confirm that all fields in the form 
are complete, verify that al/ requested information is provided, consistently reference the 
same site and contact person in all forms in ,the application, and ensure forms are signed by 
the appropriate party. 

Note: Including all the information requeste'd in the form and attachments contributes to 
more streamlined technical reviews. 

Signature 
To the best of my knowledge, the responses to this form accurately reflect all information 
requested concerning the proposed regulatel::l activities and methods to protect the Edwards 

Aquifer. This Contributing Zone Plan Application is hereby submitted for TCEQ review and 

Executive Director approval. The application was prepared by: 

• 

Print Name of Customer/Agent: Jose A. Cantu, P.E. 


Date:~ 
Signature of Customer/Agent: 

~>2~ :s 
Regulated Entity Name: Park Village WWTP 

Project Information 

1. County: Comal 

2. Stream Basin: Guadalupe River Basin 

3. Groundwater Conservation District (if applicable): N/A 

4. Customer (Applicant) : 

Contact Person: Kenneth P. Wolf 
Entity: Two Seventy Seven, Ltd. 
Mailing Address: 8023 Vantage Dr. Suite 1200 
City, State: San Antonio, Texas Zip: 78230-4726 

• 
Telephone: 210-524-1307 Fax: 210-524-4029 

Email Address:kwolf@reocsanantonio.com 
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5. Agent/Representative (If any): 

• Contact Person: Jose A. Cantu 
Entity: IDS Engineering Group 
Mailing Address: 613 I\lW Loop 410, Suite 550 
City, State: San Antonio, Texas 
Telephone: 210-340-8481 
Email Address:jcantu@idsengineeringgroup.com 

Zip: 78216 
Fax: 210-340-3964 

6. Project Location: 

D The project site is located inside the city limits of __. 
[3J The project site is located outside the city limits but inside the ETJ (extra-territorial 

jurisdiction) of City of Bulverde. 
D The project site is not located within any city's limits or ETJ. 

7. D The location of the project site is descliibed below. Sufficient detail and clarity has been 
provided so that the TCEQ's Regional staff can easily locate the project and site 
boundaries for a field investigation. 

8. [3J Attachment A - Road Map. A road m p showing directions to and the location of the 

project site is attached. The map clea rr ly shows the boundary of the project site. 

• 9. [3J Attachment B - USGS Quadrangle Map. A copy of the official 7 X minute USGS 
Quadrangle Map (Scale: 1" =2000') is attached. The map(s) clearly show: 

[3J Project site boundaries. 

[3J USGS Quadrangle Name(s). 


10. [3J Attachment C- Project Narrative. A detailed narrative description of the proposed 
project is attached. The project descri tion is consistent throughout the application and 
contains, at a minimum, the following details: 

[3J Area of the site 
[3J Offsite areas 
[3J Impervious cover 
[3J Permanent BMP(s) 
[3J Proposed site use 
[3J Site history 
[3J Previous development 
[3J Area(s) to be demolished 

11. Existing project site conditions are noted I::\elow: 

D Existing commercial site 

D Existing industrial site 

D Existing residential site 
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• 
D Existing paved and/or unpaved roads 

D Undeveloped (Cleared) 

~ Undeveloped (Undisturbed/Not cleared) 

D Other: __ 

12. The type of project is: 

D Residential: # of Lots: __ 
D Residential: # of Living Unit Equivalents: __ 

D Commercial 
D Industrial 
~ Other: Waste Water Treatmen Plant 

13. Total project area (size of site): 4.6 Acres 

Total disturbed area: 2.0 Acres 

14. Estimated projected population: N/A 

15. The amount and type of impervious cover expected after construction is complete is shown 

below: 

Table 1 - Impervious Cover II 

• 
Impervious Cover of 

Proposed Project 

Stru ctu res/Rooftops 

Parking 

Other paved surfaces 

Total Impervious 

Cover 


II Sq. Ft. 

43560 


43560 


Sq. Ft./Acre 

.::- 43,560 = 

.::- 43,560 = 

.::- 43,560 = 


.::- 43,560 = 

Acres 

1.0 


1.0 


Total Impervious Cover 1.0.::- Total Acreage 4.6 X 100 =21.7% Impervious Cover 

16. ~ Attachment D - Factors Affecting Surface Water Quality. A detailed description of all 
factors that could affect surface water quality is attached. If applicable, this includes the 
location and description of any discharge associated with industrial activity other than 
construction. 

17. ~ Only inert materials as defined by 30 AC 330.2 will be used as fill material. 

For Road Projects Only 
Complete questions 18 - 23 if this application is exclusivelyfor a road project. 

• ~N/A 
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• 
18. Type of project: 

D TXDOT road project.


D County road or roads built to county specifications. 


D City thoroughfare or roads to be dedicated to a municipality.


D Street or road providing access to private driveways. 


19. Type of pavement or road surface to be used : 

D Concrete 
D Asphaltic concrete pavement

D Other: __ 

20. Right of Way (R.O.W.): 

Length of R.O.W.: __ feet. 


Width of R.O.W.: feet. 


Lx W =__Fe.;. 43,560 Fe/Acre =__ acres. 

21. Pavement Area: 

Length of pavement area: __ feet. 


Width of pavement area: __ feet. 


Lx W = __Fe.;. 43,560 Fe/Acre = __ acres. 


Pavement area __ acres.;. R.O.W. area __ acres x 100 =__% impervious cover. 


• 22. D A rest stop will be included in this project. 

D A rest stop will not be included in this project. 

23. D Maintenance and repair of existing roadways that do not require approval from the 

TCEQ Executive Director. Modifications to existing roadways such as widening 

roads/adding shoulders totaling more than one-half (1/2) the width of one (1) existing 

lane require prior approval from the tCEQ. 

Stormwater to be generated by the Proposed Project 

24. ~ Attachment E - Volume and Character of Stormwater. A detailed description of the 

volume (quantity) and character (quality) of the stormwater runoff which is expected to 

occur from the proposed project is attached . The estimates of stormwater runoff 

quality and quantity are based on area and type of impervious cover. Include the runoff 

coefficient of the site for both pre-construction and post-construction conditions. 

Wastewater to be generated by the Proposed Project 

25. ~ Wastewater is to be discharged in the contributing zone. Requirements under 30 TAC 

§213.6(c) relating to Wastewater Treatment and Disposal Systems have been satisfied. 

• 
DN/A 
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26. Wastewater will be disposed of by: 

• D On-Site Sewage Facility (OSSF/Septic Tank): 

D Attachment F - Suitability letter f rrom Authorized Agent. An on-site sewage facility 

will be used to treat and dispose of the wastewater from this site. The appropriate 

licensing authority's (authorized agent) written approval is attached. It states that 

the land is suitable for the use of private sewage facilities and will meet or exceed 

the requirements for on-site sewage facilities as specified under 30 TAC Chapter 285 

relating to On-site Sewage Facilities. 

D Each lot in this project/development is at least one (1) acre (43,560 square feet) in 

size. The system will be designed by a licensed professional engineer or registered 

sanitarian and installed by a licensed installer in compliance with 30 TAC Chapter 

285. 

[8J Sewage Collection System (Sewer Lines): 


The sewage collection system will convey the wastewater to the __ (name) Treatment 


Plant. The treatment facility is: 


D Existing. 

[8J Proposed. 


DI'J/A 


Permanent Aboveground Storage Tanks(ASTs) ~ 500 
• Gallons 

Complete questions 27 - 33 if this project includes the installation ofAST(s) with volume(s) 
greater than or equal to 500 gallons. 

[8JI\I/ A 

27. Tanks and substance stored: 

Table 2 - Tanks and Substance Storage 

ASTNumber Size (Gallons) 
Substance to be 

Stored Tank Material 

1 

2 

3 

4 

5 

Total x 1.5 = Gallons 

• 

28. D The AST will be placed within a containment structure that is sized to capture one and 


one-half (11/2) times the storage capacity of the system. For facilities with more than 

5 of 11 
TCEQ-10257 (Rev. 02-11-15) 



• 
one tank system, the containment structure is sized to capture one and one-half (11/2) 
times the cumulative storage capacity of all systems . 

D Attachment G - Alternative Secondary: Containment Methods. Alternative methods 
for providing secondary containment re proposed. Specifications showing equivalent 

protection for the Edwards Aquifer are attached. 

29. Inside dimensions and capacity of containment structure{s): 


Table 3 - Secondary Containment 
 I 
Length (L)(Ft.) Width (W)(Ft.) Height (H)(Ft.) Lx W x H =(Ft3) Gallons 

II 

Ii 
I'i 

, 

Ii Total: -- Gallons 
I' 

30. Pi p ing 

D All piping, hoses, and dispensers will be located inside the containment structure. 

D Some of the piping to dispensers or equipment will extend outside the containment 


structure. 
D The piping will be aboveground 
D The piping will be underground 

31. D The containment area must be constructed of and in a material impervious to the 
substance{s) being stored. The proposed containment structure will be constructed of: 

32. D Attachment H - AST Containment Structure Drawings. A scaled drawing of the 
containment structure is attached that shows the following: 

D Interior dimensions (length, width, depth and wall and floor thickness). 
D Internal drainage to a point convenient for the collection of any spillage. 
DTanks clearly labeled 
D Piping clearly labeled 
D Dispenser clearly labeled 

33. D Any spills must be directed to a point convenient for collection and recovery. Spills from 
storage tank facilities must be removeCl from the controlled drainage area for disposal 
within 24 hours of the spill. 

D In the event of a spill, any spillage ill be removed from the containment structure 
within 24 hours of the spill and disposed of properly . 
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• o In the event of a spill, any spillage will be drained from the containment structure 
through a drain and valve within 4 hours of the spill and disposed of properly. The 
drain and valve system are shown in detail on the scaled drawing. 

Site 	Plan Requirements 
Items 34 - 46 must be included on the Site Plan. 

34. ~ The Site Plan must have a minimum s<rale of 1" = 400'. 

Site Plan Scale : 1" =50'. 

35. 100-year floodplain boundaries: 

o Some part{s) of the project site is located within the 100-year floodplain. The floodplain 
is shown and labeled. 

~ No part of the project site is located within the 100-year floodplain. 

The 100-year floodplain boundaries are b sed on the following specific (including date of 
material) sources{s): Computed 100year innundation as part of the Park Village Master 
Development Plan. 

36. 	~ The layout of the development is shown with existing and finished contours at 
appropriate, but not greater than ten-foot contour intervals. Lots, recreation centers, 
buildings, roads, etc. are shown on the site plan . 

• o The layout of the development is shown with existing contours at appropriate, but not 

greater than ten-foot contour interva s. Finished topographic contours will not differ 
from the existing topographic configuration and are not shown . Lots, recreation 
centers, buildings, roads, etc. are shown on the site plan. 

37.1Z1 A drainage plan showing all paths of drainage from the site to surface streams. 

38.1Z1 The drainage patterns and approximate slopes anticipated after major grading activities. 

39. ~ Areas of soil disturbance and areas w ich will not be disturbed. 

40. ~ Locations of major structural and nonstructural controls. These are the temporary and 
permanent best management practices. 

41. 0 	 Locations where soil stabilization pra<rtices are expected to occur. 

42. ~ Surface waters (including wetlands). 

DN/A 

43.0 Locations where stormwater discharges to surface water. 

~ There will be no discharges to surface water. 

• 
44. ~ Temporary aboveground storage tanK facilities . 

o Temporary aboveground storage tanK facilities will not be located on this site . 
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45. D Permanent aboveground storage tank facilities. 

• ~ Permanent aboveground storage tank facilities will not be located on this site. 

46. ~ Legal boundaries of the site are shown. 

Permanent Best Management Practices (BMPs) 

Practices and measures that will be used during and after construction is completed. 


47. ~ Permanent BMPs and measures muste implemented to control the discharge of 

pollution from regulated activities after the completion of construction. 

DN/A 

48. ~ These practices and measures have been designed, and will be constructed, operated, 
and maintained to insure that 80% of the incremental increase in the annual mass 
loading of total suspended solids (T55) from the site caused by the regulated activity is 
removed. These quantities have been calculated in accordance with technical guidance 
prepared or accepted by the executive director. 

~	The TCEQ Technical Guidance Manual (TGM) was used to design permanent BMPs 
and measures for this site. 

• 
D A technical guidance other than the TCEQ TGM was used to design permanent BMPs 

and measures for this site. The complete citation for the technical guidance that 
was used is: 

DN/A 

49. ~ Owners must insure that permanent BMPs and measures are constructed and function 
as designed. A Texas Licensed Professional Engineer must certify in writing that the 
permanent BMPs or measures were constructed as designed. The certification letter 
must be submitted to the appropriate regional office within 30 days of site completion. 

DN/A 

50. Where a site is used for low density single family residential development and has 20 % or 
less impervious cover, other permanent BMPs are not required. This exemption from 
permanent BMPs must be recorded in the county deed records, with a notice that if the 
percent impervious cover increases above 20% or land use changes, the exemption for the 

whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to 
Application Processing and Approval), mal{ no longer apply and the property owner must 
notify the appropriate regional office of tHese changes. 

DThe site will be used for low density single-family residential development and has 
20% or less impervious cover. 

DThe site will be used for low density single-family residential development but has 
more than 20% impervious cover. 

• 
~The site will not be used for low density single-family residential development. 
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• 
51. The executive director may waive the requirement for other permanent BMPs for multi

family residential developments, schools, or small business sites where 20% or less 

impervious cover is used at the site. This exemption from permanent BMPs must be 
recorded in the county deed records, with a notice that if the percent impervious cover 
increases above 20% or land use changes, the exemption for the whole site as described in 
the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing 
and Approval), may no longer apply and the property owner must notify the appropriate 
regional office of these changes. 

D Attachment I - 20% or Less Imperv ous Cover Waiver. The site will be used for 
multi-family residential developments, schools, or small business sites and has 20% 
or less impervious cover. A request to waive the requirements for other permanent 
BMPs and measures is attached. 

D The site will be used for multi-family residential developments, schools, or small 
business sites but has more than 20% impervious cover. 

r:8J The site will not be used for multi-family residential developments, schools, or small 
business sites. 

52. r:8J Attachment J - BMPs for Upgradient S ormwater. 

• 
r:8J A description of the BMPs and measures that will be used to prevent pollution of 

surface water, groundwater, or stormwater that originates upgradient from the site 
and flows across the site is attachetl. 

D No surface water, groundwater or stormwater originates upgradient from the site 
and flows across the site, and an explanation is attached. 

D Permanent BMPs or measures are not required to prevent pollution of surface 
water, groundwater, or stormwater that originates upgradient from the site and 

flows across the site, and an explanation is attached. 

53. r:8J Attachment K - BMPs for On-site Stor water. 

r:8J A description of the BMPs and measures that will be used to prevent pollution of 
surface water or groundwater that originates on-site or flows off the site, including 
pollution caused by contaminated stormwater runoff from the site is attached. 

D Permanent BMPs or measures are not required to prevent pollution of surface water 
or groundwater that originates on-site or flows off the site, including pollution 
caused by contaminated stormwater runoff, and an explanation is attached. 

54. r:8J Attachment L - BMPs for Surface Streams. A description of the BMPs and measures 
that prevent pollutants from entering surface streams is attached. 

DN/A 

55. r:8J Attachment M - Construction Plans. Construction plans and design calculations for the 

proposed permanent BMPs and meas res have been prepared by or under the direct 

• 
supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 
dated. Construction plans for the proposed permanent BMPs and measures are 
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• 
attached and include: Design calculatiCDns, TCEQ Construction Notes, all proposed 
structural plans and specifications, an appropriate details. 

DN/A 

56. [g] Attachment N - Inspection, Maintenance, Repair and Retrofit Plan. A site and BMP 
specific plan for the inspection, maintenance, repair, and, if necessary, retrofit of the 

permanent BMPs and measures is attached. The plan fulfills all of the following: 

[g] Prepared and certified by the engi eer designing the permanent BIVIPs and 
measures 

[g] Signed by the owner or responsible party 
[g] Outlines specific procedures for documenting inspections, maintenance, repairs, 

and, if necessary, retrofit. 
[g] Contains a discussion of record keeping procedures 


DN/A 


57. D Attachment 0 - Pilot-Scale Field Testing Plan. Pilot studies for BMPs that are not 
recognized by the Executive Director require prior approval from the TCEQ. A plan for 
pilot-scale field testing is attached. 

[g] N/A 

• 
58. [g] Attachment P - Measures for Minimizing Surface Stream Contamination. A description 

of the measures that will be used to avoid or minimize surface stream contamination 
and changes in the way in which water enters a stream as a result of the construction 
and development is attached. The measures address increased stream flashing, the 
creation of stronger flows and in-stream velocities, and other in-stream effects caused 
by the regulated activity, which increase erosion that result in water quality 
degradation. 

DI'J/A 

Responsibility for Maintena ce of Permanent BMPs and 
Measures after Construction is Complete. 

59. [g] The applicant is responsible for maintaining the permanent BMPs after construction 
until such time as the maintenance ob igation is either assumed in writing by another 
entity having ownership or control of the property (such as without limitation, an 
owner's association, a new property owner or lessee, a district, or municipality) or the 
ownership of the property is transferred to the entity. Such entity shall then be 
responsible for maintenance until another entity assumes such obligations in writing or 
ownership is transferred. 

60. [g] A copy of the transfer of responsibility must be filed with the executive director at the 

• 
appropriate regional office within 30 ays of the transfer if the site is for use as a 
multiple single-family residential development, a multi-family residential development, 
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• 
or a non-residential development such as commercial, industrial, institutiona" schools, 
and other sites where regulated activities occur. 

Administrative Information 

61. [8J Submit one (1) original and one (1) copy of the application, plus additional copies as 
needed for each affected incorporated city, groundwater conservation district, and 
county in which the project will be located. The TCEQ will distribute the additional 
copies to these jurisdictions. 

62. [8J Any modification of this Contributing Zone Plan may require TCEQ review and Executive 

Director approval prior to construction, and may require submission of a revised 
application, with appropriate fees. 

63. [8J The site description, controls, maintenance, and inspection requirements for the storm 
water pollution prevention plan (SWPRP) developed under the EPA NPDES general 
permits for stormwater discharges have been submitted to fulfill paragraphs 30 TAC 
§213.24(1-S) of the technical report. All requirements of 30 TAC §213.24(1-S) have 

been met by the SWPPP document. 

[8J The Temporary Stormwater Section (TCEQ-0602) is included with the application. 

• 
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• II. ATTACHMENT A - LOCATION MAP 

• 
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• III. ATTACHMENT B- USGS QUADRANGLE AP 

• 

• 
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IV. ATTACHMENT C - Project Narrative • 
The proposed project site for the Park Village Waste Water Treatment Plant is located in Comal County, 

Texas inside the extra territorial jurisdiction of tl1le City of Bulverde . The site is approximately 5900 feet 

south of the intersection with S.H. 46 and Blanco Road. The site is currently undeveloped. The 

proposed property boundary of the waste wate treatment plant is about 4.6 acres of which 2.0 acres 

will be disturbed. The total impervious cover f r the site is 1.0 acres which accounts for the ultimate 

build out of the wastewater treatment plant. The improvements include the waste water treatment 

plant, access road, and utilities required to run tHe plant such as potable water, drainage, and electricity. 

The waste water treatment plant will serve the Park Village Subdivision. 

The storm water run-off from the site generally flows from the southeast to the northwest into a natural 

low which then flows to the southwest into a tributary of Cibolo Creek. Offsite areas which drain to the 

plant will be intercepted by channel and conveyed away from the site. Both temporary and permanent 

BMPs will be required for the site. Temporary BIMPs such as silt fence and rock filter dams will be used 

to treat runoff during construction . Storm water runoff generated form the proposed site will be 

treated by using both vegetated filter strips and grassy swales. 

V. ATTACHMENT 0 - Factors Affecting Surfaoe Water Quality 

• The quality of storm water runoff from the site will be affected primarily form the paved areas of the 

facility and the access road to the plant. 

VI. ATTACHMENT E - Volume and Character of Stormwater 

Using the rational method, we can determine the increase of peak volume from the drainage area of the 

site. 

Drainage Area 1 

Frequency Undeveloped (C=49) 

Storm runoff volume (cfs) 

25-yr 7 

100-yr 9 

Developed (C=57) 

runoff volume (cfs) 

Increase in runoff 

volume (cfs) 

8 

10 

1 

1 

The runoff will contain small amounts of suspendetj solids from paved areas such as the treatment plant 

facility and the access road to the plant. 

• 
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• The grassy swales for this site intercept upgradient stormwater flow at a high point on the east side of 

the treatment plant, the runoff is diverted by th swales and conveyed towards the 100 year inundation 

area. 

Swale parameters: 

R L;Jh n cs s C €fOOl! 

C a ~ 90pc 

j l rma ep 

• • Channel velocity 

V=QI A 

V: velocity 

Q: flow rate 

A: cross sectional area 


V = 7.50 cfs I 3.45 sf = 2.17 ft/s 


Velocity 


./ 2.17 ft/s < 6 ft/s (Velocity meets the minimum requirement) 

I! t S d e '3, ~,p .: 

Rig ::1~ Slope 

So. om /:, . 

Ism 9;: 

Cross Section Image 

1---- : I.'} . 

./ 0.50% < 2.00% (Grade meets the minimum requirement) 

Per TCEQ RG-348 Page 1-11, interceptor swale sta ilization is not required . 

• 
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• Load calculations for Permanent BMP's in Series . 

Project name : Park Village Wast ew ater Treatment Pl ant 

BMP Efficiency 


Combination Vegetative ~ilte r Strips & Grassy Sw ale 


Two BMP's in se ri es: ETOT = [l-((l-E l } x (1-0.5 E2))J X 100 

El = Veget tive filter strips efficiency 

Ez = Grassy swales efficiency 

ETOT = Total BMP efficiency 

El = 0.80 

Ez = 0.70 

ETOT = 0.87 

Load Calculation 


RG-348 Page 3-33 Eq uation 3.7: LR = (BMP efficiency) x P x (Alx 34.6+Apx 0.54) 


• 
Ac = Total On-Site drainage area in the BMP catchment area 

AI = Imperv'ous area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

LR = TSS Load removed from this catchment area by the proposed BMP 

P= 33 inches 

Ac= 2.99 acres 

AI = 1.00 acres 

Ap= 1.99 acres 

LR = 1,0241bs 

Fraction of Annual Rainfall To Be Treated 

L= 

LR = I,D 41bs 

F = 0.16 

VII. ATTACHMENT F - Suitability Letter from Authorized Agent 

Not Applicable 

VIII. ATTACHMENT G - Alternative Secondary Containment Methods 

• Not Applicable 
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• IX. ATIACHMENT H - AST Containment Structure Drawings 

Not Applicable 

X. ATIACHMENT 1- 20% or Less Imperviou Cover Waiver 

Not Applicable - The total impervious cover exceeds 20%, a waiver will not be requested. 

XI. ATIACHIVIENT J - BMPs for Upgradient S ormwater 

Upgradient stormwater does flow through the site under existing conditions . The upgradient flow will 

be intercepted and conveyed through proposed channels/swales to a natural low. This flow will bypass 

the site. Therefore, runoff which originates upgradient of the site will not be treated. 

XII. ATIACHMENT K - BMPs for On-site storr water 

• 

Best Management Practices (BMPs) will be designed and implemented in order to minimize to the 

extent practicable the discharge of pollutants in stormwater associated with construction activity and in 

eligible non-storm water discharges. Erosion and sediment controls have been designed to retain 

sediment on-site to the extent practicable. Control measures will be properly selected installed and 

maintained according to the designer's specificatons. Controls will be developed to minimize the offsite 

transport of litter, construction debris, and construction materials. If existing BMPs are modified or if 

additional BMPs are necessary, an implementation schedule will be described in the inspection report 

and wherever possible those changes implemented before the next storm event. If implementation 

before the next anticipated storm event is impracticable, these changes will be implemented as soon as 

practicable. For more specific information on BMPs please reference the temporary and permanent 

storm water sections in this report . 

The following is a list of some of the BMP design elements implemented on this project. 

Temporary BMPs include: Silt Fence, rock filter dams, construction exit, and concrete wash out areas. 

Permanent BMPs include: Natural and Engineered Vegetative Filter Strips, and Grassy Swales. 

XIII. ATIACHMENT L - BMPs for Surface Streams 

Both temporary and permanent BMPs will be useCl on the site to prevent pollutants from entering 

surface streams. Temporary BMPs include silt fence, rock filter dams, concrete washout pits. The 

temporary BMPs will be put in place prior to major construction activities that will disturb soil. 

Permanent BMPs consist of a natural and engineered vegetated filter strips in addition to grassy swales. 

See site plan for details. 

XIV. ATIACHMENT M - Construction Plans 

• The following construction plans are included for review: 

Site Plan, SWPPP, Drainage and associated details . 
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Contributing Zone Plan Report 

• XV. ATTACHMENT N -Inspection, Maintena ce, Repair and Retrofit Plan. 


See attached maintenance plans and schedules f r permanent BMPs to include Engineered Vegetative 


Filter Strips and Grassy Swales. 

XVI. ATTACHMENT 0 - Pilot-Scale Field Testi g Plan 

Not Applicable 

XVII. ATTACHMENT P - Measures for Minimi ing Surface Stream Contamination 

All post construction runoff from the site will be treated through natural and engineered vegetated filter 

strips. Increase in velocities caused by concentrating flows into the proposed culverts will be reduced 

with concrete energy dissipators located on the downstream apron of the culverts. The reduction in 

velocities will help to prevent erosion from occurring downstream of the site. Any increase in runoff 

due to increase in impervious cover of the waste water treatment plant has been taken into account and 

mitigated for in the regional detention pond for the Park Village Subdivision. This will help to prevent 

increased stream flashing and reduce the velocities in stream. 

• 

• 
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I?JJC/i 
MAINTENANCE PLAN AND SCHEDULE FOR PERMANENT BMP'S 4 lVSD 

I 	 ~ O 
PROJECT NAME: Park Villa!!e Wastewater Tteatment Plant Co 1 20/8 
Location: South of intersection of SH 46 and Blanco UN/, 
County, State: Comal County. TX Y./]!vC 

I 
 l!vl] 

Grassy Swales 	 1:1( 

• 	 Seasonal Mowing and Lawn Care. SWales $ OUld be mowed as needed to limit vegetation height to 3 to 4 
inches. Ifnative grasses are used, the swales ay require more frequent mowing. Grass clippings and brush 
debris should not be deposited on grassy s ale areas. Regular mowing should also include weed control 
practices, however herbicide use should be Wept to a minimum (Urbonas et al., 1992). Healthy grass can be 
maintained without using fertilizers becausi runoff usually contains sufficient nutrients. Irrigation of the 
site can help assure a healthy vegetative co er. 

• 	 Inspection. Inspect grassy swales weekly an on a daily basis during periods of prolonged rainfall until the 
vegetative cover is stabilized. Thereafter, s ales should be inspected at least every two weeks. The swales 
should be checked for uniformity of grass cover, debris and litter, and areas of sediment accumulation. 
Inspect pea gravel diaphragm for clogging apd correct the problem. Any erosion problems in the sand/soil 
bed of dry swales should be inspected. More frequent inspections of the grass cover during the first few 
years after establishment will help to determine if any problems are developing, and to plan for long-term 
restorative maintenance needs. Bare spots and areas of erosion identified during semi-annual inspections 
must be replanted and necessary to reestablr h shallow overland flow . 

• 	 Debris and Litter Removal. Remove trash F,d debris accumulated in the inflow forebay. Trash tends to 
accumulate in vegetated areas, particularly along highways. Swales should be kept free of obstructions to 
reduce floatables being flushed downstrek, and for aesthetic reasons. The need for this practice is 
determined through periodic inspection, b~t should be performed no less than twice per year. 

• 	 Sediment Removal. Sediment build-up wi~ the bottom of the swale should be removed once it has 
accumulated to 25 percent of the original d~ign volume. Excess sediment should be removed by hand or 
with flat-bottomed shovels. 

• 	 Grass Reseeding and Mulching. A healthy grass should be maintained on the grassy swales. If areas are 
eroded, they should be filled, compacted, d reseeded so that the final grade is level. Grass damaged 
during the sediment removal process shou d be promptly replaced using the same seed mix used during 
swale establishment. If possible, flow should be diverted from the damaged areas until the grass is fmnly 
established. Grass along side slopes shoulh be checked for erosion and formation of rills or gullies and 
corrected if needed. Based on inspection, p,lant an alternative grass species if the original grass cover has 
not been successfully established. Replant etland species (for wet swale) if not sufficiently established. 
Bare spots and areas of erosion identified during semi-annual inspections must be replanted and restored to 
meet specifications. Vegetation may requur irrigation immediately after planting, and during particularly 
dry periods, particularly as the vegetation is initially established. 

• Record Keeping. All inspections and mahltenance activities must be documented in a written form. 
An amended copy of this document will be providea to the Texas Commission on Environmental Quality (TCEQ) 
within thirty (30) days of any changes in the fOlloI 'ng information. 

Responsible Party: Two Seventy Seven, td 
Mailing Address: 8023 Vantage Dr., Suite 1200 
City, State: San Antonio, Texas Zip: 78230 
Telephone: _->(=2...,10=<..<)-"5=2...:..4-4-'-""00><.;0"--_+:--____ Fax: (210) 524-4029 

Kenneth P. Wolf 
Printed Name 



MAINTENANCE PLAN AND Sf HEDULE FOR PERMANENT BMP'S 

PROJECT NAME: Park Village Wastewater Treatment Plant 
Location: South of intersection of SHi46 and Blanco 
County, State: ~C~o.!..!.m~al:!....C~ou~n~tyJ-"'---'TX,,-,-,,-__----:-_________ ____ 

Vegetative Filter Strips 
• 	 Seasonal Mowing and Lawn Care. If the filt strip is made up of turf grass. it should be mowed as needed 

to limit vegetation height to 18 inches. using a mulching mower (or removal of clippings). If native grasses 
are used, the filter may require less frequent mowing. but a minimum of twice annually. Grass clippings and 
brush debris should not be deposited on vegetated filter strip areas. Regular mowing should also include 
weed control practices. however herbicide use should be kept to a minimum (Urbonas et al., 1992). Healthy 
grass can be maintained without using fertilizers because runoff usually contains sufficient nutrients. 
Irrigation of the site can help assure 'a denscl and healthy vegetative cover. 

• 	 Inspection. Inspect filter strips at least twf e annually for erosion or damage to vegetation; however. 
additional inspection after periods of hea~ runoff is most desirable. The strip should be checked for 
unifonnity of grass cover. debris and litter, and areas of sediment accumulation. More frequent inspections 
of the grass cover during the first few years ktter establishment will help to detennine if any problems are 
developing. and to plan for long-term res orative maintenance needs. Bare spots and areas of erosion 
~~:~fied during semi-annual inspections m±ust be replanted and necessary to reestablish shallow overland 

• 	 Debris and Litter Removal. Trash tends to a cumulate in vegetated areas. particularly along highways. Any 
filter strip structures (i.e. level spreaders) ould be kept free of obstructions to reduce floatables being 
flushed downstream. and for aesthetic reas~ns. The need for this practice is detennined through periodic 
inspection. but should be perfonned no les than 4 times per year. 

• 
• Sediment Removal . Sediment removal is not normally required in filter strips. since the vegetation normally 

grows through it and binds it to the soil. Hor ever, sediment may accumulate along the upstream boundary 
of the strip preventing uniform overland fll w. Excess sediment should be removed by hand or with flat
bottomed shovels. 

• 	 Grass Reseeding and Mulching. A healthy ense grass should be maintained on the filter strip. If areas are 
eroded, they should be filled. compacted, ~nd reseeded so that the final grade is level. Grass damaged 
during the sediment removal process should be promptly replaced using the same seed mix used during 
filter strip establishment. If possible. flow Ishould be diverted from the damaged areas until the grass is 
finnly established. Bare spots and areas l' erosion identified during semi-annual inspections must be 
replanted and restored to meet specificationf . Corrective maintenance. such as weeding or replanting should 
be done more frequently in the first two tb three years after installation to ensure stabilization. Dense 
vegetation may require irrigation immediately after planting. and during particularly dry periods, 
particularly as the vegetation is initially established. 

• Record Keeping. All inspections and maintenance activities must be documented in a written form . 
An amended copy of this document will be provided to the Texas Commission on Environmental Quality (TCEQ) 
within thirty (30) days of any changes in the following information. 

Responsible Party: Two Seventy Seven. L d 

Mailing Address: 8023 Vantage Dr.. Suite 1200 

City. State: San Antonio. Texas 
 Zip: 78230 
Telephone: _.....l(""'2..<.;10""")'-"5<=2~4=4~QQ~0~_+-____ Fax: (210) 524-4029 

Da~ I 

Kenneth P. Wolf 

Printed Name 
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• XVIII. Temporary Stormwater Section 

• 


• 
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• 	Temporary Stormw ter Section 
Texas Commission on Environmental Quality 

for Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC 

§213.5(b)(4)(A), (B), (D)(I) and (G); Effective Juhe I, 1999 

To ensure that the application is administrati~elY complete, confirm that all fields in the form 
are complete, verify that all requested information is provided, consistently reference the 
same site and contact person in all forms in the application, and ensure forms are signed by 
the appropriate party. 

Note: Including all the information requeste in the form and attachments contributes to 
more streamlined technical reviews. 

Signature 
To the best of my knowledge, the responses ti this form accurately reflect all information 
requested concerning the proposed regulated activities and methods to protect the Edwards 
Aquifer. This Temporary Stormwater Section is hereby submitted for TCEQ review and 

Regulated Entity Name: Park Village WWTP 

executive director approval. The application as prepared by: 


Print Name of Customer/Agent: Jose A. Cantu 


• 	 Date:#'h 

Signature of Customer/Agent: 

Project Information 


Potential Sources of Contam 
-nation 
Examples: Fuel storage and use, chemical storpge and use, use of asphaltic products, 
construction vehicles tracking onto public roalis, and existing solid waste. 

1. 	 Fuels for construction equipment and hazardous substances which will be used during 
construction: 

o The following fuels and/or hazardous substances will be stored on the site: __ 

These fuels and/or hazardous substances will be stored in: 

o Aboveground storage tanks WiJh a cumulative storage capacity of less than 250 

• 

gallons will be stored on the si t e for less than one (1) year. 
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• 	 o Aboveground storage tanks wit a cumulative storage capacity between 250 

gallons and 499 gallons will be ~ored on the site for less than one (1) year. 
o Aboveground storage tanks wit a cumulative storage capacity of 500 gallons or 

more will be stored on the site. An Aboveground Storage Tank Facility Plan 
application must be submitted 0 the appropriate regional office of the TCEQ 

prior to moving the tanks onto , he project. 

~ Fuels and hazardous substances will n0t be stored on the site. 

2. 	 ~ Attachment A - Spill Response Action~. A site specific description of the measures to be 
taken to contain any spill of hydrocarbi ns or hazardous substances is attached. 

3. 	 ~ Temporary aboveground storage tank f ystems of 250 gallons or more cumulative 
storage capacity must be located a miTimum horizontal distance of 150 feet from any 
domestic, industrial, irrigation, or publ'ic water supply well, or other sensitive feature. 

4. ~ Attachment B - Potential Sources of Cbntamination. A description of any activities or 
processes which may be a potential sdurce of contamination affecting surface water 
quality is attached. 

Sequence of Construction 

• 

5. ~ Attachment C - Sequence of Major A I ivities. A description of the sequence of major 


activities which will disturb soils for major portions ofthe site (grubbing, excavation, 

grading, utilities, and infrastructure in Itallation) is attached. 


[g] For each activity described, an estimate (in acres) of the total area of the site to be 
disturbed by each activity is given . 

[g] For each activity described, includ a description of appropriate temporary control 
measures and the general timing (or sequence) during the construction process that 
the measures will be implemente4. 

6. 	 ~ Name the receiving water(s) at or nea t the site which will be disturbed or which will 
receive discharges from disturbed are s of the project: Unnamed Tributary to Cibolo 
Creek 

Temporary Best Manageme t Practices (TBMPs) 
Erosion control examples: tree protection, interceptor swales, level spreaders, outlet 
stabilization, blankets or matting, mulch, and sad. Sediment control examples: stabilized 
construction exit, silt fence, filter dikes, rock b rms, buffer strips, sediment traps, and sediment 
basins. 	 Please refer to the Technical GuidancJ Manual for guidelines and specifications. All 
structural BMPs must be shown on the site plJm. 

7. 	 ~ Attachment D - Temporary Best Man~gement Practices and Measures. TBMPs and 
measures will prevent pollution of su rface water, groundwater, and stormwater. The 
construction-phase BMPs for erosion and sediment controls have been designed to 

• 
retain sediment on site to the extent p'racticable. The following information is attached: 
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• ~ A description of how BIVIPs and measures will prevent pollution of surface water, 
groundwater or stormwater that 0 iginates upgradient from the site and flows 

across the site. 
~	A description of how BMPs and m asures will prevent pollution of surface water or 

groundwater that originates on-site or flows off site, including pollution caused by 

contaminated stormwater runoff f rom the site. 
~	A description of how BMPs and measures will prevent pollutants from entering 

surface streams, sensitive featuresl or the aquifer. 
~	A description of how, to the maximum extent practicable, BMPs and measures will 

maintain flow to naturally-ocCUrri1g sensitive features identified in either the 
geologic assessment, TCEQ inspectlions, or during excavation, blasting, or 

construction . 

8. 	 [gI The temporary sealing of a naturally-occurring sensitive feature which accepts recharge 
to the Edwards Aquifer as a temporar~ pollution abatement measure during active 

construction should be avoided. l 
[8J Attachment E - Request to Tempo arily Seal a Feature. A request to temporarily 

seal a feature is attached. The req est includes justification as to why no reasonable 
and practicable alternative exists for each feature . 

• 
[8J There will be no temporary sealing of naturally-occurring sensitive features on the 

site . 

9. 	 [gI Attachment F - Structural practices. descriPtion of the structural practices that will be 
used to divert flows away from expos d soils, to store flows, or to otherwise limit runoff 
discharge of pollutants from exposed . reas of the site is attached. Placement of 
structural practices in floodplains has been avoided. 

1
10. [gI Attachment G - Drainage Area Map. A drainage area map supporting the following 

requirements is attached : 

D For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a sediment asin will be provided.

D For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a smaller s diment basin and/or sediment trap(s) will be 
used. 

D For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a sediment asin or other equivalent controls are not 
attainable, but other TBMPs and ,]easures will be used in combination to protect 
down slope and side slope boundaries of the construction area. 

D There are no areas greater than 10 acres within a common drainage area that will be 
disturbed at one time . A smaller sediment basin and/or sediment trap(s) will be 
used in combination with other er sion and sediment controls within each disturbed 

• 	
drainage area . 
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• [S] There are no areas greater than 10 acres within a common drainage area that will be 
disturbed at one time. Erosion an sediment controls other than sediment basins or 

sediment traps within each disturbed drainage area will be used. 

11. [S] Attachment H - Temporary Sediment ond(s) Plans and Calculations. Temporary 
sediment pond or basin construction plans and design calculations for a proposed 
temporary BMP or measure have been prepared by or under the direct supervision of a 
Texas Licensed Professional Engineer. All construction plans and design information 
must be signed, sealed, and dated by t e Texas Licensed Professional Engineer. 
Construction plans for the proposed temporary BMPs and measures are attached. 

[S]NM 	 ~ 
12. [S] Attachment I - Inspection and Mainte ance for BMPs. A plan for the inspection of each 

temporary BMP{s) and measure{s) an for their timely maintenance, repairs, and, if 
necessary, retrofit is attached. A desc iption of the documentation procedures, 
record keeping practices, and inspection frequency are included in the plan and are 
specific to the site and/or BMP. 

13. [S] All control measures must be properly selected, installed, and maintained in accordance 
with the manufacturer's specifications and good engineering practices. If periodic 
inspections by the applicant or the executive director, or other information indicate a 
control has been used inappropriately or incorrectly, the applicant must replace or 
modify the control for site situations. 

• 	 14. [S] If sediment escapes the construction s te, off-site accumulations of sediment must be 
removed at a frequerJcy sufficient to minimize offsite impacts to water quality (e.g., 

fugitive sediment in street being wash1ed into surface streams or sensitive features by 
the next rain). 

15. [S] Sediment must be removed from sedirent traps or sedimentation ponds not later than 
when design capacity has been reduced by 50%. A permanent stake will be provided 
that can indicate when the sediment ccupies 50% of the basin volume. 

16. [S] Litter, construction debris, and constr ction chemicals exposed to stormwater shall be 
prevented from becoming a pollutant ource for stormwater discharges (e.g., screening 
outfalls, picked up daily) . 

Soil Stabilization Practices 
Examples: establishment of temporary vegetation, establishment of permanent vegetation, 
mulching, geotextiles, sad stabilization, vegetative buffer strips, protection of trees, or 
preservation of mature vegetation. 

17. [S] Attachment J - Schedule of Interim and Permanent Soil Stabilization Practices. A 
schedule of the interim and permanent soil stabilization practices for the site is 
attached. 
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• 18. [8J Records must be kept at the site of th e dates when major grading activities occur, the 

dates when construction activities te1 porarily or permanently cease on a portion of the 
site, and the dates when stabilization measures are initiated. 

19. [8J Stabilization practices must be initiate as soon as practicable where construction 
activities have temporarily or perman ntly ceased. 

Administrative Information 
20. [8J All structural controls will be inspecte and maintained according to the submitted and 

approved operation and maintenance lplan for the project. 

21. [8J If any geologic or manmade features, ~ uch as caves, faults, sinkholes, etc., are 
discovered, all regulated activities near the feature will be immediately suspended. The 
appropriate TCEQ Regional Office shall be immediately notified. Regulated activities 
must cease and not continue until the TCEQ has reviewed and approved the methods 
proposed to protect the aquifer from ny adverse impacts. 

22. [8J Silt fences, diversion berms, and othe temporary erosion and sediment controls will be 
constructed and maintained as appropriate to prevent pollutants from entering 
sensitive features discovered during c~nstruction. 

• 
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Park Village Waste Water Treatment Plant 
Contributing Zone Plan Report 

XIX. ATTACHMENT A - SPILL RESPONSE REACTIJNS 

• 1.4.16 Spill Prevention and Control 

The objective of this section is to describe measu es to prevent or reduce the discharge of pollutants to 
drainage systems or watercourses from leaks and S~iIlS by reducing the chance for spills, stopping the source 
of spills, containing and cleaning up spills, properly disposing of spill materials, and training employees. 

The following steps will help reduce the storm water impacts of leaks and spills: 

Education 

1) 	 Be aware that different materials pollute in different amounts. Make sure that each employee knows what 
a "significant spill" is for each material they use' r. nd what is the appropriate response for "significant" and 
"insignificant" spills. Employees should also e aware of when spill must be reported to the TCEQ. 
Information available in 30 TAC 327.4 and 40 CF 302.4. 

2) Educate employees and subcontractors on pote tial dangers to humans and the environment from spills 
and leaks. 

3) Hold regular meetings to discuss and reinforce ppropriate disposal procedures (incorporate into regular 
safety meetings). 

4) Establish a continuing education program to ind ctrinate new employees. 
5) Have contractors superintendent or representative oversee and enforce proper spill prevention and 

control measures. 

General Measures 

• 1) To the extent that the work can be accomplishe 
under 40 CFR parts 110,117, and 302, and sanit 
immediately. 

2) Store hazardous materials and wastes in covered 
3) Place a stockpile of spill cleanup materials where 
4) Train employees in spill prevention and cleanup. 

safely, spills of oil, petroleum products, substances listed 
ry and septic wastes should be contained and cleaned up 

containers and protect from vandalism. 
it will be readily accessible. 

5) Designate responsible individuals to oversee and enforce control measures. 
6) Spills should be covered and protected from stor water runoff during rainfall to the extent that it doesn't 

compromise cleanup activities. 
7) Do not bury or wash spills with water. 
8) 	 Store and dispose of used clean up materials, c ntaminated materials, and recovered spill material that is 

no longer suitable for the intended purpose in c nformance with the provisions in applicable BMPs. 
9) 	 Do not allow water used for cleaning and decon amination to enter storm drains or watercourses. Collect 

and dispose of contaminated water in accordance with applicable regulations. 
10) Contain water overflow or minor water spillage I nd do not allow it to discharge into drainage facilities or 

watercourses. 
11) Place Material Safety Data Sheets (MSDS), a well as proper storage, cleanup, and spill reporting 

instructions for hazardous materials stored or used on the project site in an open, conspicuous, and 
accessible location. 

12) Keep waste storage areas clean, well-organized, r nd equipped with ample cleanup supplies as appropriate 
for the materials being stored. Perimeter contrf ls, containment structures, covers, and liners should be 
repaired or replaced as needed to maintain prop r function. 

• 
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•
Cleanup 

1) Clean up leaks and spills immediately. 


2) Use a rag for small spills on paved surfaces, a d 
mp mop for general cleanup, and absorbent material for 

larger spills. If the spilled material is hazardous, then the used cleanup materials are also hazardous and 

must be disposed of as hazardous waste. 
3) Never hose down or bury dry material spills. Clean up as much of the material as possible and dispose of 

properly. See the waste management BMPs in this section for specific information. 

Minor Spills 

1) 	 Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be controlled by the first 

responder at the discovery of the spill. I 

2) Use absorbent materials on small spills rather th f n hosing down or burying the spill. 


3) Absorbent materials should be promptly removed and disposed of properly. 


4) Follow the practice below for a minor spill: 


5) Contain the spread of the spill. 


6) Recover spilled materials. 

7) 	 Clean the contaminated area and properly dispose of contaminated materials. 

Semi-Significant Spills 

Semi-significant spills still can be controlled by the fi ~st responder along with the aid of other personnel such as 

laborers and the foreman, etc. This response may re l!l uire the cessation of all other activities. 

Spills should be cleaned up immediately: 

•

1) Contain spread of the spill. 


2) Notify the project foreman immediately. 


3) If the spill occurs on paved or impermeable su aces, clean up using "dry" methods (absorbent materials, 

cat 	litter and/or rags). Contain the spill by encircling with absorbent materials and do not let the spill 

spread widely. 
4) If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen dike. Dig up and 

properly dispose of contaminated soil. 
5) If the spill occurs during rain, cover spill with tar~s or other material to prevent contaminating runoff. 

Significant/Hazardous Spills 

For significant or hazardous spills that are in reportable quantities: 

1) 	 Notify the TCEQ by telephone as soon as possible and within 24 hours at 512-339-2929 (Austin) or 210
490-3096 (San Antonio) between 8 AM and 5 PM. After hours, contact the Environmental Release Hotline 
at 1-800-832-8224. It is the contractor's resp(j) nsibility to have all emergency phone numbers at the 
construction site. 

2) 	 For spills of federal reportable quantities, in co ormance with the requirements in 40 CFR parts 110,119, 
and 302, the contractor should notify the Nation~ 1 Response Center at (800) 424-8802. 

3) Notification should first be made by telephone apd followed up with a written report. 

4) The services of a spills contractor or a Haz-!'.1at team should be obtained immediately. Construction 
personnel should not attempt to clean up until tlhe appropriate and qualified staffs have arrived at the job 

site. 

5) 	 Other agencies which may need to be consulted include, but are not limited to, the City Police 

Department, County Sheriff Office, Fire Departments, etc. More information on spill rules and appropriate 
responses is available on the TCEQ website at: 

• http://www.tnrcc.stote.tx.us/enforcement/emergencyresponse.html 
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•
Vehicle and Equipment Maintenance 

1) If maintenance must occur onsite, use a designaed area and a secondary containment, located away from 
drainage courses, to prevent the runoff of storm ater and the runoff of spills. 

2) Regularly inspect onsite vehicles and equipment or leaks and repair immediately 
3) Check incoming vehicles and equipment (incl~ding delivery trucks, and employee and subcontractor 

vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment onsite. 
4) Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks when 

removing or changing fluids. 
5) Place drip pans or absorbent materials under pav,ing equipment when not in use. 

6) Use absorbent materials on small spills rathe than hosing down or burying the spill. Remove the 
absorbent materials promptly and dispose of properly. 

7) Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans or other 
open containers lying around. 

8) 	 Oil filters disposed of in trashcans or dumpsters an leak oil and pollute storm water. Place the oil filter in a 
funnel over a waste oil-recycling drum to drain xcess oil before disposal. Oil filters can also be recycled. 
Ask the oil supplier or recycler about recycling oi l filters. 

9) 	 Store cracked batteries in a non- leaking second1ry container. Do this with all cracked batteries even if you 
think all the acid has drained out. If you drop a battery, treat it as if it is cracked. Put it into the 
containment area until you are sure it is not leak'ng. 

Vehicle and Equipment Fueling 

1) 	 If fueling must occur on site, use deSignated ar as, located away from drainage courses, to prevent the 

• 
runoff of storm water and the runoff of spills. 


2) Discourage "topping off" of fuel tanks. 

3) Always use secondary containment, such as a dr in pan, when fueling to catch spills/ leaks. 


XX. ATTACHMENT B - POTENTIAL SOURCES OF ONTAMINATION 

Other potential sources of contamination include: 

1) Oil and grease from the construction equipment. 

2) Human wastes 


a) Must be disposed of properly (i.e. Port-a-Let with proper maintenance) 

3) Food wastes 


a) Must be disposed of in an appropriate trash eceptacle and emptied on a regular basis. 

4) Concrete washout pits 


a) Concrete trucks will not be allowed to washout on site. 


XXI. ATTACHMENT C - SEQUENCE OF MAJOR A IVITIES 

The order of construction is: 

1. 	 Setup of temporary storm water controls 
2. 	 Clearing (2.0 acres) 
3. 	 Rough grading of the site, roadway, and Channel f xcavation. 
4. 	 Install culvert crossings. 
5. 	 Finish construction of WWTP facility and access r ad. 

•
6. Finish construction of permanent stormwater co 
 trois 
7. 	 Stabilizing disturbed areas (1.0 acres) 
8. 	 Removal of temporary stormwater controls 
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Park Village Waste Water Treatment Plant 

Contributing Zone Plan Report 


•

The area to be disturbed equals approximately 2.0 ar es. 


XXII. ATTACHMENT D - TEMPORARY BEST MA~AGEMENT PRACTICES AND MEASURES 

1) 	 All upgradient storm water enters the property through the existing culverts under Stone Oak Pkwy. The 
storm water stays within the natural channels b~fore exiting the site at the south eastern corner. 

2) Silt fencing and rock berms will be placed at dowIn gradient portions of the site to prevent contaminated 
storm water originating on-site to leave the site. See attached site plan for locations of the TBMP's. 

3) There are no sensitive features or surface strearT located on the site. 

XXIII. ATTACHMENT E - REQUEST TO T~MPORARILY SEALING A FEATURE 
Not Applicable. 

XXIV. ATTACHMENT F - STRUCTURAL PRACTICES 

Silt fencing and rock berms will be placed at location shown on the CZP Site Plan. 

XXV. ATTACHMENT G - DRAINAGE AREA MAP 

See the Storm Drainage plan located at the end of th s application for the drainage area map and proposed 

storm drainage facilities. 

XXVI . ATTACHMENT H - TEMPORARY SEDIME T POND(S) PLANS AND CALCULATIONS 

•
Not Applicable 

XXVII. ATTACHMENT I-INSPECTION AND MAl TENANCE FOR BMP'S 

Silt Fencing Inspection and Maintenance' 

1. 	 Inspect all fencing weekly, and after any rainfall 
2. 	 Remove sediment when buildup reaches 6 inche ,or install a second line of fencing parallel to the old 

fence . 
3. 	 Replace any torn fabric or install a second line of fencing parallel to the torn section. 
4. 	 Replace or repair any sections crushed or collapsed in the course of construction activity. If a section of 

fence is obstructing vehicular access, consider re ocating it to a spot where it will provide equal protection, 
but not obstruct vehicles. A triangular filter dike may be preferable to a silt fence at common vehicle 
access points. 

'Com I in with the Edwards A uifer Rules: Technical Gui ance on Best Mana ement Practices June 2005 

Rock Berm Inspection and Maintenance" 

1. 	 Inspection should be made weekly and after eac rainfall by the responsible party. For installations in 
streambeds, additional daily inspections should e made. 

2. 	 Remove sediment and other debris when buildu reaches 6 inches and dispose of the accumulated silt in 
an approved manner. 

3. 	 Repair any loose wire sheathing. 
4. 	 The berm should be reshaped as needed during i spection. 

• 5. The berm should be replaced when the structur ceases to function as intended due to silt accumulation 
among the rocks, washout, construction traffic d mage, etc. 

6. 	 The rock berm should be left in place until all up tream areas are stabilized and accumulated silt removed. 
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Park Village Waste Water Treatment Plant 
Contributing Zone Plan Report 

•
•Com I in with the Edwards A uifer Rules: Technical Guidance on Best Mana ement Practices June 2005 

Contractor is to keep written documentation on att ched forms. Forms should be available on-site at all times 
when workers are present. 

• 


• 
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Park Village Waste Water Treatment Plant 
Contributing Zone Plan Report 

• 
RECORD OF C01STRUCTION ACTIVITIES 

Dt TES OF: 

Major Grading Construction Temporarily onstruction Permanently Stabilization 
Ceased Ceased Measures Initiated 

I


• I 


• 1,1 

-:::-ID5 I. ' 
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• • • illage Waste Water Treatment Plant 
Contributing Zone Plan Report 

INSPECTION REPORTS 

Changes to WPAPConditionsMeasures/Areas Inspected Inspector/Date Qua lifications 

,~ ~ 
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Park Village Waste Water Treatment Plant 

Contributing Zone Plan Report 


• 
XXVIII. ATTACHMENT J - SCHEDULE FOR INliERIM AND PERMANENT SOIL STABILIZATION 

Whenever construction has stopped-tempo arily or permanently-for 14 days in any part of 

your site, the contractor must begin stabilizin any exposed soil in that area. There are two 

exceptions to this requirement: 

• 	 If drought prevents you from meeting this requirement, the contractor does not have to 
try to stabilize the soil. However, the contractor must begin to stabilize the soil as soon 
as the weather allows. 

• 	 If excavation, grading, or any other ea th-disturbing activity will resume in this area 
within another 7 days-a total of 21 days after construction stopped-the contractor 
does not have to stabilize the soil in tHe meantime. 

• 	 Contractor to utilize temporary vegedtion to achieve temporary stabilization. Other 
methods are available in the TCEQ Teahnical Guidance Manual. 

• 

• 
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• ~~~~i~S:O~~~E~Vi~~:ta~~~.r 

Name of Proposed Regulated Entity: Park Villc)ge WWTP 


Regulated Entity Location: Comal County, Tex~s 

Name of Customer: Two Seventy Seven, Ltd 
 l 
Contact Person: Kenneth P. Wolf Phone: 210-524-1307 

Customer Reference Number (if issued):CN 693589474 
Regulated Entity Reference Number (if issued ~ :RN 105842298 

Austin Regional Office (3373) 

o Hays o Traoqis o Williamson 

San Antonio Regional Office (3362) 

o Bexar o UvaldeOM.L 
~ Comal o Kin ~ ey 

Application fees must be paid by check, certified check, or money order, payable to the Texas 

Commission on Environmental Quality. YOu ~ canceled check will serve as your rece ipt. This 
form must be submitted with your fee payment. This payment is being submitted to: 

o Austin Regional Office ~ San Antonio Regional Office 

o Mailed to: TCEQ - Cashier 0 Overnight Delivery to: TCEQ - Cashier 

• 
Revenues Section 12100 Park 35 Circle 
Mail Code 214 Building A, 3rd Floor 

P.O. Box 13088 Austin, TX 78753 

Austin, TX 78711-3088 (512)239-0357 

Site Location (Check All That Apply): 

o Recharge Zone ~ Contriquting Zone o Transition Zone 

, 
 Size Fee DueType of Plan 
Water Pollution Abatement Plan, Contributi ~g Zone 

Plan: One Single Family Residential Dwelling Acres $ 
Water Pollution Abatement Plan, Contributi n'g Zone 

I 
Plan: Multiple Single Family Residential and Parks Acres $ 
Water Pollution Abatement Plan, Contributi l g Zone 
Plan : Non-residential 4.6 Acres $ 4,000 

Sewage Collection System I L.F. $ 
Lift Stations without sewer lines I Acres $ 
Underground or Aboveground Storage Tank facility Tanks $ 
Piping System(s)(only) Each $ 
Exception [ Each $ ,
Extension of Time Each $ 

• 
Signature: Dat·i4~ 
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o Ilca Ions 

• Application Fee Schedule 
Texas Commission on Environmental Quality 
Edwards Aquifer Protection Program 30 TAC C~ apter 213 (effective 05/01/2008) 

Water Pollution Abatement Plans and Modifications 

C t -b t- Z Pl d M d-"- aton rI U mg one ansan o IIC Ions 

Project Area in 

Project Acres Fee 

One Single Family Residential Dwelling <5 $650~ 
IMultiple Single Family Residential and Parks <5 $1,500 

5 < 10 $3,000 
10 < 40 $4,000 

40 < 100 $6,500 
100 < 500 $8,000 

~ 500 $10,000 
Non-residential (Commercial, industrial, instit~tional, <1 $3,000 
multi-family residential, schools, and other sites 1<5 $4,000 
where regulated activities will occur) 5 < 10 $5,000 

10 < 40 $6,500 
40 < 100 $8,000 
~ 100 $10,000 

- d 5 C /Iect-Ion 5 t ~rganlze ewage o iyS el7(Js an• o 

Project 1 
Cost per Linear 

Foot 

Minimum Fee-

Maximum Fee 

Sewage Collection Systems t $0.50 $650 - $6,500 

Unde,. round and Above9 round Sto~a 9 e Tank 5 y.stem Facility Plans and9 
Modifications 

Cost per Tank or Minimum Fee-

Project Piping System Maximum Fee 

Underground and Aboveground Storage Tank lFacility $650 $650 - $6,500 

Exception Requests I 
Project FeeI 


Exception Request $500 

Extension of Time Requests 
Project Fee 

Extension of Time Request $150 

2 of 2 
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Agent Autmorization Form 
For Required Signature 


Edwards Aquifer Protection Program 

Relating to 3Q TAC Chapter 213 


Effective June 1, 1999 


Kenneth P. Wolf 
Pr'nt Name 

Manager 
Title - Owner/President/Other 

Of __________________~~--T-w~o~S7.e~v-e!n-ty~S~e-v7.e~n~.~L-td7·~-------------------~
Corporation/Partnership/Entity Name 

have authorized __________---=:-:--:-J-:-o.,...s_e_A--+. C..,..-:-a_n_tu-:,-:-,=P_.E_.~____________________ 
Print Name MAgent/Engineer 

IDS Engineering Group of _______________________~~~--~~-----------------------
Print Name of Firm 

to represent and act on the behalf of the above named Corporation, Partnership, or Entity for 
the purpose of preparing and submitting this plan application to the Texas Commission on 
Environmental Quality (TCEQ) for the review and approval consideration of regulated 
activities . 

I also understand that: 

1. 	 The applicant is responsible for c<Dmpliance with 30 Texas Administrative Code 
Chapter 213 and any condition of the CEQ's approval letter. The TCEQ is authorized 
to assess administrative penalties of l!Ip to $10,000 per day per violation . 

2. 	 For those submitting an application ho are not the property owner, but who have the 
right to control and possess the property, additional authorization is required from the 
owner. 

3. 	 Application fees are due and payable at the time the application is submitted. The 
application fee must be sent to the T(cEQ cashier or to the appropriate regional office . 
The application will not be considered until the correct fee is received by the 
commission . 

4. 	 A notarized copy of the Agent Authorization Form must be provided for the person 
preparing the application , and this form must accompany the completed application . 

5. 	 No person shall commence any regulated activity on the Edwards Aquifer Recharge 
Zone, Contributing Zone or Transition Zone until the appropriate application for the 
activity has been filed with and appro'led by the Executive Director. 
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SIGNATURE PAGE: 

Oa1e / 

THE STATE OF 7ex~5 §
? 

CountYOf~ § 

BEFORE ME. the undersigned auth ority. on this pay personally appeared l1eJlneib P6JOI\.nown 
to me to be the person whose name is subscrib~d to the foregoing instrument, and acknowledged to 
me that (s)he executed sam e for the pu rpose an4 consideration there in expressed . 

GIVEN under my hand and seal of office on this 16mday OfJu-nUWj ,£hlb. 

Li JIY1,J a k - -~ ~"",~~.~~,,,,,,~~ U~ ll~~"( HAtNA BROWN..~~.\ 
NOT ARY P BLiC ~~~. .i: ~ NO~fY PUbl/~. State of Texas 

---"" ~· "w.V YCommiSSion ExoiresE)cJrt'A BrotJl7 """~:"",,, October 15, 2016 

Typed or Printed Name of Notary 

MY COMMISSION EXPIRES: Jo -15 -/0 
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TCEQ Use Only 

TCEQ Core Data Form 

I 


I'-EW 

For detailed instructions regarding completion of this form , p ease read the Core Data Form Instructions or call 512-239-5175. 
SECTION I: General Information 

1. Reason for Submission (If other is checked please describe in spa~ce provided.) 

[Zl New Permit, Registration or Authorization (Core Data Form ShOUI~ be submitted with the program application.) 

Renewal (Core Data Form should be submitted with the renewa l form) 10 Other 

2. Customer Reference Number (if issued) 
Follow this li ~k to search 

3. Regulated Entity Reference Number (if issued) 

CN 603589474 for eN or RN humbers in 
RN 105842298 

Central Registry** 
SECTION II: Customer Information 

4. General Customer Information 5. Effective Date for Customer Information Updates (mm/dd/yyyy) I 
o New Customer o Update to Custo tner Information o Change in Regulated Entity Ownership 

oChanqe in Le(lal Name (Verifiable with the Texas Secretary of Stat or Texas Comptroller of Public Accounts) 

The Customer Name submitted here may be updated automatically based on what is current and active with the 
Texas Secretary of State (SOS) or Texas Comptroller of Public Accounts (CPA). 

6. Customer Legal Name (If an individual, print last name first e.g. Doe , John) ILnew CustomJ~r,_enter previpus Customer below:. 

Two Seventy Seven, Ltd. j 
7. TX SOS/CPA Filing Number 8. TX State Tax 10 (11 digits) I 9. Federal Tax 10 (9 digits) 10. DUNS Number {if applica ble) 

0800549390 32035326902 

11. Type of Customer: I 0 Corporation D in ividual Partnership:0 General [8J Limited 

Government: 0 City 0 County 0 Federal 0 Stale D Olher o Sole Proprietorship o Other: 
12. Number of Employees 

0501 and h\gher 

13. Independently Owned and Operated? 
[Zl0-20 021-100 0101-250 0 251-500 o Yes O No 

14. Customer Role (Proposed or Actual) - as it relates to the Regulated Enti\y listed on this form . Please che ck one of the following : 

OOwner o Operator [Zl Ownbr & Operator 

OOccupational Licensee o Responsible Party o Voluntary Cleanup Applicant OOther: 

8023 Vantage Drive, Suite 1200 
. J -

-

15. Mailing r ~. 

Address: 

City I San Antonio 1 State 1 TX 1 ZIP 1 78230 1ZIP + 4 
1 

4726 

16. Country Mailing Information (i foutside USA) 17. E-Mail Address (if applicable) 

18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable) 

(210 ) 524 -1307 ( 210 ) 524 -4029 

SECTION III: Regulated Entity Information 
21 . General Regulated Entity Information (If 'New Regulated Entity" is 1elected below this form should be accompan ied by a permit application) 

o New Regulated Entity o Update to Regulated Entity Name ~ Update to Regulated Entity Information 

The Regulated Entity Name submitted may be UPdate, in order to meet TCEQ Agency Data Standards (removal 
of organizational endings such as Inc, LP, or LLC). 

22. Regulated Entity Name (Enter name of the site where the regulated action is taking place .) 

PARK VILLAGE WWTP I
,., 
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23. Street Address of the 
Regulated Entity: 
(No PO Boxes) 

24 . County 

City State 

Comal 
Enter Physical Location Description if no street address is provided. 

25. Description to 
Physical Location: Approximately 5900 ft. due south of the in ersection ov SH-46 and Blanco Road , then 350 ft. east from Blanco Road . 
26. Nearest City I State I Nearest ZIP Code 

City of Bulverde :1::: 
-

1 TX 1- . 

27. Latitude (N) In Decimal: 1 29.795608 II :~,-, 28. Longitude rN) In Decimal : 1-98.523788 
Degrees Minutes Sewnds Degrees Minutes Seconds 

29 47 44.19 t -98 31 25.64 

29. Primary SIC Code (4 digits) 30. Secondary SIC Code (4 digits) 31 . Primary NAICS Code 32. Secondary NAICS Code 
(5 or 6diQits) (5 or 6digits) 

1623 l I 221320 =1- ~ 

33. What is the Primary Business of this entity? (Do not repeat the SIC or NAICS description.) 
Waste Water Treatment Plant to serve Park Village Subdivision - -

34 . Mailing 

Address : 

8023 Vantage Drive, Suite 1200 

. -
City ISan Antonio I State I TX I ZIP I 78230 I ZIP + 4 1 4726 -

35. E-Mail Address: j kwolf@reocsanantonio.com 
- -

- -

36 .Telephone Number 37. Extension or Code 38. Fax Number (if applicable) 

( 210 ) 524 -1307 ( 210 ) 524  4029 
J39. TCEQ Programs and ID Numbers Check all Programs and wnte In the permits/registration numbers that will be affected by the updates submitted on thiS form. See the Core Data 

Form instructions for additional guidance. 

D Dam Safety D Districts IZl Edwards Aquifer D Emissions Inventory Air o Industrial Hazardous Waste 

13-10072001 -

o Municipal Solid Waste o New Source Review Air o OSSF DPetroleum Storage Tank D PWS 

- --' - -- - -

o Sludge D Storm Water D Title V Air D Tires D Used Oil 
r 

~-. 

D Voluntary Cleanup D Waste Water DWastewiater Agriculture D Water Rights DOther: - . --i 

[SECTION IV: Preparer Information I 
40 Name: IJose A. Cantu, P. E. II 41 . Title: Project Engineer 

'. ~ 

42. Telephone Number 43. Ext.!Code 44. Fax Nu~ber 45. E-Mail Address 

( 210 ) 340  8481 ( 210 ) ~40 - 3964 jcantu@idsengineeringgroup.com -

SECTION V: Authorized Signature I 

46. By my signature below, I certify, to the best of my knowledge, that the infor ation provided in this form is true and complete, and that I have Signature authority 
to submit this form on behalf of the entity specified in Section II , Field 6and/or as required for the updates to the 10 numbers identified in field 39. 

I Comp~ny: IDS Engineering Group '.~- . 

Job Title: Project Engineer
- -- -

Name(ln PrinO: Jose A. Cantu Phone: (gj]])tEQJ-~ 

Signature' .... ------= ~~ 5 I 
Date: II /;9/:21)5---- " -

/ ( 
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Lift Station/Force Main System 
Application 
Texas Commission on Environmental Quality 

for Regulated Activities On the Edwards Aquifer Recharge Zone and Relating to 30 TAC 
§213.5(c)(3)(B)and(c), Effective June 1, 1999 

To ensure that the application is administratively complete, confirm that all fields in the form 
are complete, verify that all requested information is provided, consistently reference the 
same site and contact person in all forms in the application, and ensure forms are signed by 
the appropriate party. 

Note: Including all the information requeste in the form and attachments contributes to 
more streamlined technical reviews. 

Regulated Entity Name: Park Village WWTP 

Customer Information 
(If different than customer information provided on core data form) 

• 1. The person(s) responsible for providing the engineering certification to the TCEQ pursuant 

to 30 TAC §213.S(f)(2)(C) during construction and 30 TAC §213.S (c)(3)(D) upon completion 

of construction is: 

Contact Person: Joe Cantu, P.E. 

Entity: IDS Engineering Group 
Mailing Address : 613 NW Loop 410, Suite 550 

City, State: San Antonio, TX Zip: 78216 

Telephone: (210)536-4022 Fax: 210-340-3964 

Email Address:jcantu@idseg .com 

2. The engineer responsible for the design of this lift station and force main: 

Contact Person: David J. Ross, P.E., Jose A Cantu, P.E. 

Entity: IDS Engineering Group 
Mailing Address : 613 NW Loop 410, Suite 550 

City, State: San Antonio, TX Zip: 78216 

Telephone: (210)536-4022 Fax: 210-340-3964 

Email Address:dross@idseg.com;jcantu@idseg.com 
Texas Licensed Professional Engineer's Se ial Number: 68267;111313 

Project Information 
3. This project is for the construction or replillcement of: 

• 
D Lift Station only. 

1 of 5 
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• [XJ Lift Station and Force Main system. 
D Lift Station, Force Main, and Gravity system. Park Village 

.. Wastewater
4. The sewage collection system will convey the wastewater to the __ (name) Treatment 

Plant. The treatment facility is : 

D Existing 
IX] Proposed 

• 


5. All components of this lift station/force main system will comply with: 

[XJ G.B.RA standard specifications. 
[R] Other. Specifications are attached . 

Site Plan Requirements 
Items 6-14 must be included on the Site Plan. 

6. [R] The Site Plan must have a minimum sc Ie of 1" = 400' . 

Site Plan Scale: 1" = 50 '. (See sheet #7. Construction Plans) 

7. [XJ Lift station/force main system layout meets all requirements of 30 TAC Chapter 217. 

8. Geologic or Manmade Features: 

[]] No geologic or manmade features were identified in the Geologic Assessment. 
D All geologic or manmade features identified in the Geologic Assessment (caves, 

solution openings, sinkholes, fractures, joints, porous zones, etc.) which exist at the 
site of the proposed lift station and along the path(s) or within SO feet of each side 
of a proposed force main line are shown on the Site Plan and are listed in the table 
below. Designs used to protect the integrity of the sewer line crossing each feature 
are described and labeled on the attached page. A detailed design drawing for each 
feature is shown on Plan Sheet of 

D No Geologic Assessment is required for this project. 

Table 1 - Geologic or Manmade Features 

Type 0/ FeatureStation to Station Line 

• 

to 

to 

to 

to 

to 

to 

to 

to 
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• 9. [R] Existing topographic contours are shown and labeled. The contour interval is _2_ 
feet. (Contour interval must not be greater than 5 feet). 

• 


10. [8J Finished topographic contours are shown and labeled . The contour interval is 1 

feet. (Contour interval must not be greater than 5 feet) . 

D Finished topographic contours will not differ from the existing topographic configuration 
and are not shown. 

11. 100-year floodplain boundaries 

D Some part{s) of the project site is located within the 100-year floodpla in. The 
floodplain is shown and labeled. 

o No part of the project site is located within the 100-year floodplain. 

The 100-year floodplain boundaries are based on the following specific (including date of 
material) sources{s): Computed 1DO-year innl.mdation as part of the Park Village Master Development Plan 

12. 5-year floodplain: 

[R] After construction is complete, no part of this project will be in or cross a 5-year 
floodplain, either naturally occurrinr. or manmade. (Do not include streets or 
concrete-lined channels constructea above sewer lines.) 

D After construction is complete, all sections of the force main located within the 5
year floodplain will be encased in concrete or capped with concrete. These locations 
are listed in the table below and ar~ shown and labeled on the Site Plan. (Do not 
include streets or concrete-lined channels constructed above sewer lines.) 

Table 2 - 5-Year Floodplain 

Line sheet Station to Station 

of to 

of to 

of to 

of to 

13. All known wells (oil, water, unplugged, capped and/or abandoned, test holes, etc.) : 

If applicable, this must agree with Item No. 15 on the Geologic Assessment Form. 
D There are __ (#) wells present on the project site and the locations are shown and 

labeled. (Check all of the following that apply) 

D The wells are not in use and have been properly plugged. 
D The wells are not in use and will be properly plugged. 
D The wells are in use and comply with 16 TAC Chapter 76. 

D There are no wells or test holes of any kind known to exist on the project site. 

14. 0 Legal boundaries of the site are shown . 
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• Plan and Profile Sheets 
The construction drawings and technical specifications will not be considered for review unless 
they are the final plans and technical specificdtions which will be used by the contractor for 
bidding and construction. 

Items 15 - 18 must be included on the Plan and Profile sheets. 

15. [Xl The equipment installation construction plans must have a minimum scale of 1" = 10'. 

Plan sheet scale: 1" = 10'. 

16. [R] Locations, descriptions and elevations of all required equipment and piping for the lift 
station and force main are shown and I beled. 

17. D Air Release/Vacuum Valves will be pro~ided at all peaks in elevation of the proposed 

• 

force main These locations are listed in the table below and labeled on the appropriate 
plan and profile sheets. 

Table 3 - Air Release/Vacuum Valves 

Line Str tion Sheet 

I of 

of 

of 

of 

of 

of 

18. [R] The final plans and technical specificat ons are submitted for the TCEQ's review. Each 
..

sheet of the construction plans and specifications are dated, signed, and sealed by the 
Texas Licensed Professional Engineer responsible for the design on each sheet. 

19. [R] Attachment A - Engineering Design Rep'ort. An engineering design report with the 
following required items is attached: 

[K] The report is dated, signed, and sealed by a Texas Licensed Professional Engineer. 

[Xl Calculations for sizing system. 

[Xl Pump head calculations, including, rout not limited to, system head and pump 


capacity curves, head loss calculations, and minimum and maximum static head C 
values for normal and peak operational conditions. 

[K] 100-year and 25-year flood considerations. 

[XJ Total lift station pumping capacity ith the largest pump out of service. 
o Type of pumps, including standby units. 

[Xl Type of pump controllers, including standby air supply for bubbler controllers, as 


• 
applicable . 

4 of 5 
TCEQ-0624 (Rev. 02-11-15) 



. 

• o Pump cycle time. 

D Type of wet well ventilation; include number of air changes for mechanical 


ventilation. 
o Minimum and maximum flow vela 
ities for the force main. 

o Lift station security. 

[XJ Lift station emergency provisions and reliability. 


Administrative Information 
20. [K] Upon completion of the wet well excavation, a geologist must certify that the excavation 

was inspected for the presence of sen itive features and submit the signed, sealed, and 
dated certification to the appropriate egionaloffice. 

21.lliJ The TCEQ Lift Stations and Force Mains General Construction Notes (TCEQ-0591) are 

included on the General Notes Sheet (j)f the Final Construction Plans for this lift station 
and/or force main system. 

22.0 Submit one (1) original and one (1) co y of the application, plus additional copies as 
needed for each affected incorporated city, groundwater conservation district, and 
county in which the project will be loc6ted. The TCEQ will distribute the additional 
copies to these jurisdictions. The copi~s must be submitted to the appropriate regional 
office. 

• 
23. 0 Any modification of this lift station/fo ~ce main system application will require TCEQ 

approval, prior to construction, and may require submission of a revised application, 

with appropriate fees. 


Signature 
To the best of my knowledge, the responses to this form accurately reflect all information 

requested concerning the proposed regulate t activities and methods to protect the Edwards 
Aquifer. This lift Station/Force Main System pplication is hereby submitted for TCEQ review 
and executive director approval. The system as designed in accordance with the requirements 
of 30 TAC §213.S(c)(3)(C) and 30 TAC Chapte 217, and prepared by: 

Print Name of Licensed Professional Engineer David J. Ross, PE. Jose A. Cantu, P.E. 

Place engineer's seal here: 

~~'\"\ ~... OF T, ~l 
__~~~E .........~~\'" 

- ~ ~...~ .. 
~. 'jJ{ ..,,:

§........, ........ . 

Date: 3/;)8 ( ;( (j / ~.....,~~Y,I'~'!.'.~ .. 
Sig nature of Licensed :~»..~ 

.~~-~~"~/ONAL ~~"...,,,...,,.... 
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Comal County WCID No.6 PRELIMINARY ENGINEERING DESIGN REPORT 

• SECTION 1.0 INTRODUCTION/SUMMARY Of RECOMMENDATIONS 

1.1 Purpose 

This Preliminary Engineering Design Report descrjbes the proposed Comal County Water Control and 

Improvement District Number 6 (District) 0.098 M~D Park Village Wastewater Treatment Plant (WWTP) to 

serve the Park Village Subdivision in accordance wjt~ Chapter 217 of the Texas Administrative Code (217 TAC). 

1.2 Summary of Design 

The proposed facility is a wastewater treatment pia r)t with the capacity to treat a n average daily flow of 0.098 

MGD (68.06 gpm) with a 2-hour peak flow of 197 g m (0 .28368 MGD). The WWTP will be a complete mix, 

activated sludge plant designed for single stage nitr i ication with an effluent filter and pumped discharge. The 

facility will include one (1) 52' Lx 12' W x 12.17' H st el aeration tank, (2) 22' Lx 12' W x 12.17' H steel digester 

tanks, wide band diffused aeration system, a 22-fejot diameter circular clarifier, a 12' Lx 8' W x 12.17' H 

chlorine contact tank, th ree (3) 375 standard cubic f et per minute (scfm) blowers, one (1) disk tertiary filter, 

and two effluent pumps with a variable speed drive. The facility will be equipped with a v-notch effluent weir, 

flow paced gas chlorination facilities, non-potable ater system, yard piping, site improvements, an access 

drive and associated electrical work. 

• 
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Comal County WClD NO.6 PRELIMINARY ENGINEERING DESIGN REPORT 

SECTION 2.0 BACKGROUND INFORMATION 
\ 

2.1 General 

The Comal County Water Control and Improveme~t District Number 6 of Comal County, Texas (the "District"), 

was created to provide water, sanitary sewer, ani drainage facilities to serve areas within the District. The 

District is located approximately 6 miles west High ay 281, bordering the south side of State Highway 46, east 
l 

of and bordering Blanco Road and north of East t nnann Road and lies partially within the extraterritorial 

jurisdiction of the City of Bulverde and entirely witnin the Comallndependent School District, and lies wholly 

within Comal County, Texas. A Location Map for the District is included as Exhibit No. 1. A Service Area Map is 

included as Exhibit NO. 2. 

The Park Village Wastewater Treatment Facility, SI Code 4952, is located approximately 5,900 feet south of 

the intersection of State Highway 46 and Blanco Road, and approximately 600 feet east from the Blanco Road 

right-of-way, in Comal County, Texas 78163. Access to the WWTP is via an access driveway from Blanco Road. 

The proposed 98,000 gallon per day ("GPD") plant will serve approximately 327 equivalent single-family 

connections (based upon 300 GPO per equivalent single-family connection) . The proposed capacity of the 

WWTP is owned wholly by the District. The 0.098 MGD Wastewater Treatment Plant will allow the District to 

provide capacity for Phase 1 of the Park Village Su division currently being developed . 

2.2 Facilities in Surrounding Area of WWTP 

Exhibit NO. 3 is a portion of the United States GeOlot cal Survey map encompassing the District's service area 

indicating the locations of known water treatment acilities, water supply wells, present and proposed housing 

developments, present and proposed highways and streets, present and proposed parks, present and 

proposed schools, present and proposed recreational areas, and present and proposed shopping centers in 

the area of the WWTP. 

As part of the discharge permit application GeoSearch performed a search of the United States Geological 

Survey National Water Information System, the State of Texas Water Utility Database, the Texas Water 

Development Board Groundwater Database, the Texas Commission on Environmental Quality Water Wells 

database and the Texas Department of Licensing alld Regulation's State ofTexas Well Report Submission and 

Retrieval System along with the District's information indicated that there are three wells within 1,000 feet of 

the District's boundary. Information related to the three wells is included as Appendix G and the wells are 

shown in Exhibit NO . 7. 

The prevailing winds are from the Southeast as shown on the Wind Rose included as Exhibit No. 4. 

There are no known surface water intakes in the vi l inity of the existing District WWTP. 

The property within the District is currently undeveloped. The only known present or future proposed housing 

development in the vicinity of the proposed WWTP is the Park Village subdivision which will be north of and 

• 
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• served by, the proposed WWTP. The current land p1 for the Park Village Subdivision is shown on Exhibit No. 

8. 

There are no known present industrial sites or proposed industrial sites in the vicinity of the District or the 

proposed WWTP. 

Blanco Road is located approximately 600 feet west ,f the WWTP. The access proposed driveway will connect 

to Blanco Road. Other than Blanco Road and the stre ts shown in the Park Village Subdivision land plan there 

are no known or proposed highways or streets in th area surrounding the existing District WWTP. 

There are no known present and proposed, public 0 private, kindergarten through twelfth grade schools in 

the area of the existing District WWTP. 

In the area surrounding the existing District WWT there are no known present and proposed parks or 

recreational areas. 

On the property adjacent to the north and east ides of the WWTP property will be the Park Village 

Subdivision. Along the west side of the WWTP pro erty is an unnamed tributary of Kelly Creek. Along the 

south side of the WWTP property is undeveloped ra ch land. 

2.3 Wastewater Treatment Plant Effluent Per it 

• 	 The proposed Comal County Water Control and Improvement District Number 6 Park Village Wastewater 

Treatment Plant will operate in conformance with t ~ e Texas Commission on Environmental Quality (TCEQj, 

Texas Pollutant Discharge Elimination System (TPDE ) Permit No. WQ000014959001 and NPDES Permit No. 

TX0135135. The permit was issued on October 8,20 4 by the TCEQ. The permitted effluent values, based on a 

30-day average, are 5 mg/I CBODs' 5 mg/I TSS, 2 mg I f\IH 
3
-N, 1 mg/I Total Phosphorus, 126 CFU or MPN of E. 

coli bacteria per 100 ml, and 4.0 mg/I minimum dissolved oxygen (DO). The effluent shall contain a chlorine 

residual of at least 1.0 mg/I and shall not exceed a c lorine residual of 4.0 mg/I after a detention time of at 

least 20 minutes based on 2-hour wet weather peak low and there shall be no discharge of floating solids or 

visible foam in other than trace amounts and no dis harge of visible oil. A copy of the Permit is included as 

Appendix A. 

The treated effluent discharge route is from the p ant site via pipe to a to a grassy swale; thence to an 

unnamed tributary; thence to Kelly Creek; thence to Upper Cibolo Creek in Segment No. 1908 of the San 

Antonio River Basin. The effluent discharge route to lthe unnamed tributary; along with the closest the 100

year flood event floodplain is shown on Exhibit No .. 

• 	 •~:.:.IDS
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• 

SECTION 3.0 FINAL ENGINEERING DESIGN 

3.1 WASTEWATER TREATMENT PLANT EXPANSION 

3.1.1 Buffer Zone 

The entire buffer zone will be within the WWTP pro erty boundary. Exhibit No. 6 shows the proposed facilities 

and the respective buffer zone. 

3.1.2 Floodplain Protection and Access 

The WWTP site is NOT within the 100-year flood Rlain as shown on the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 4809lC0195F, effective September 2,2009. The 

entire site is located within unshaded Zone X on t e FEMA FIRM panel. A copy of a portion of FEMA FIRM 

Panel No. 4809lC0195F with the site location indicated on it is included in this report as Exhibit NO. 5. 

Access to the WWTP will be provided by an all-weat~er access driveway from Blanco Road. The driveway will 

be constructed to cross a natural channel on site . his driveway will be constructed as part of this project 

above the 100-year water surface elevation computed for the natural channel. 

3.1.3 Storm Water Pollution Control Plan 

Construction of the proposed WWTP facilities will di turb less than 3 acres. Soils are presently stabilized with a 

cover of grass. Specifications for this project will re uire the contractor to fine grade all disturbed or cleared 

areas and establish grass cover. The storm water ruh-off from the site generally flows from the southeast to 

the northwest into a natural low which then flows ~i() the southwest into a tributary of Cibolo Creek. Due to 

the location of the site within the Edwards Aquifer echarge zone, TCEQ requires a Contributing Zone Plan 

(CZP), which has been prepared by IDS Engineering Group, Inc. and will be submitted concurrently with the 

Engineering Design Report. The CZP describes the implementation of temporary BIVIP's such as silt fence, rock 

filter dams, construction exit, and concrete washout areas. Moreover, it outl ines the implementation of 

permanent BMP's such as natural and engineering vegetative filter strips as well as grassy swales. Refer to the 

"Contributing Zone Plan for Park Village Waste Water Treatment Plant" for further details. 

3.1.4 Storm Water Detention 

Stormwater runoff is intercepted by a regional de ention facility within the project limits that has been 

designed to treat runoff for a fully-developed Subdiv1ision. Construction will only take place in certain areas of 

the property at this stage; as part of the constructi!" of Park Village Units I & II, IDS Engineering Group, Inc. 

prepared a drainage report in May 2014 supporting the complete development of the property, which has 

been approved by the City of Bulverde. The report ~emonstrates that the proposed detention facilities are 

sized adequately and will cause no adverse impact downstream of the proposed WWTP. The analysis 

incorporates the proposed WWTP in Drainage Area 3B (DA-3B) . Additional detention forthe impervious cover 

• 
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• increase olthe WWTP is not necessa ry since dra in a1 ca leu la tion shave aIrea dy aceou nted for it. Refe r to the 

"Drainage Report for Park Village for Units I & 1\" for further explanation. 

3.1.5 Influent characteristics and quantity 

The flow for the proposed WWTP is 98,000 gallons per day (gpd) with a 2-hour wet weather peak flow of197 

gallons per minute (gpm). The plant will operate in a complete mix activated sludge mode, with single stage 

nitrification . Below is a table of the design influent dharacteristics. 

I 

Parameter 
Influent 
Strength 

(mg/I) 

5 Day Biochemical Glxygen 
Demand (BODs) 

250 

Total Suspended Solil:l s (TSS) 250 

Ammonia Nitrogen 11-(NH3
N) 

25 

I 
3.1.6 Organic Loading Rate 

The organic load to the proposed facility based on the table above and a design average daily influent flow 

• 
of 98,000 gallons per day is listed in the table below. 

Parameter 

5 Day Biochemical Oxygen Demand (BODs) I 
Total Suspended Solids (TSS) 

Ammonia Nitrogen IC - (NH3-N) 

3.1.7 Permit Effluent Limitations 
II 

Influent Strength 
(mg/I) 

250 

250 

25 

Daily Loading 
(Lbs./day) 

205 

205 

21 

The table below lists the Interim Effluent Limitations from the existing permit The existing permit expires 
March 1, 2018. 

• • 

Parameter 
r 

Effluent 
Limitations 

Permitted Flow, MGD I 0.098 

2-hour wet weather peak flow, gpm 197 
5-Day Carbonaceous Biochemical Oxygen Demand (CBODs), mg/I 5 
Total Suspended Solids (TSS), mg/I 5 
Ammonia Nitrogen IC - (NH3-N), mg/I 2 
Total Phosphorus 1 

E. coli, CFU or MPH/100 ml 126 

Chlorine Residual, mg/I after a minimum detent ion time of 20 minutes lt04 
pH, unitless I 6 to 9 
Minimum Dissolved Oxygen (DO), mg/I) I 4 
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• 3.1.8 Proposed WWTP Facility 

The on-site lift station is sized to pump 197 gpm (0.098 MGD with a 2.894 Q peak factor) to the headworks. 

From the headworks the screened influent will +Vity flow into one (1) aeration basin . From the aeration 

basin, flow will continue into one (1) cia rifier, thence to the chlorine contact basin for disinfection. The clarifier 

underflow is returned to the aeration basin or wasted into two (2) digester basins . Treated effluent will exit 

the plant via an effluent pump station which will pump the effluent to a 6-inch outfall pipe . Sludge will be 

transported by a TCEQ registered sludge hauler and disposed of at a TCEQ permitted facility. Below is a table 

of the units proposed and their capacities, detent"on times, surface loadings, and weir loadings pertinent to 

each wastewater treatment unit. The WWTP proo~ess calculations are included in this report as Appendix B. 

3.2 


Volume Area l 
Surface Weir Detention 

Proposed Unit 
(cu ft) (sq ftl 

Loading Loading Time 
(gpd/sf) (gpd/ft) (hours) 

Aeration Basin 6,589 648 438 N/A 4.15 

Chlorine Contact 
751 96 2,955 N/A 

0.475 
Basin 

Digester Basins 5,634 528 N/A N/A N/A 
Clarifiers 3,952 380 747 6,239 1.81 

ON-SITE INFLUENT LIFT STATION 

• 	 The proposed on-site influent lift station will have a circular wet well with an 8-foot diameter. The wet well is 

sized to accommodate the ultimate average daily flow of 195,000 gpd (542 gpm). The first phase lift station 

will have two (2) submersible 7.5 Hp, non-clog, se . age pumps each capable of pumping the 2-hourpeakwet 

weather flow of 197 gpm. The lift station will have firm capacity of 197 gpm which will meet the 2-hour Wet 

Weather Peak Flow 0.28368 MGD when the "largest" pump out of service. The lift station electrical controls 

will automatically alternate between the lead, lag and standby pump positions. 

The proposed existing 6-inch force main will be rOlllted to the headworks of the proposed WWTP . Lift Station 

calculations and pump information are provided in Appendix C. 

3.3 HEADWORKS 


The headworks will receive influent from the onsite lift station and will include a manual bar rack. 


3.4 ACTIVATED SLUDGE FACILITIES 

3.4.1 Activated Sludge Process 

The proposed plant will be operated as a single stage nitrification activated sludge process to achieve effluent 

limitations. The proposed aeration basin will have the capacity to treat 0.098 MGD average daily flow. Influent 

• entering the aeration basins will travel in a "complete mix" flow regime prior to entering the clarifier. The 

aeration basin will be fitted with a connection w ich will be utilized for the removal of liquids during basin 

• 
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• demucking/degritting operations, if ever required . A maximum organic loading rate of 35 pounds per day per 

1,000 cubic foot of aeration basin volume was usea per Texas Administrative Code (TAC) 217.154(b)(3). The 

minimum total aeration volume required and the t10tal aeration volume supplied are listed in the table below. 

The aeration basin will have a length of 52-feet a Iidth of 12-feet with a side water depth of 10.67 feet (10'

8"). The WWTP process calculations are included in this report as Appendix B. 

Aeratio Basin Volumes 

Required Supplied 

Minimum Aeration Volume, Cubic Feet (round ;>d) 5,411 6,589 

Aeration Volume Gallons (rounded) 40,480 49,289 

3.4.2 Air Supply Systems 
.. 

-The diffused air supply system for the aeration basin and digester basins will utilize stainless steel wide band 

diffusers (e.g. Sanitaire 0-24) or diffusers of equi alent quality. The minimum guaranteed oxygen transfer 

efficiency for the diffusers is 9% at the design diffuser submergence of 10-feet at the design air flow rate. The 
I 

• 
diffused air requirement for the single stage nitrif ication activated sludge process in accordance with TAC 

317 .4(g)(4)(A) is 2.2 Ol /Ib. BODs/day. This results n an oxygen demand of 4511bs. Ol /day. 

I 
Three (3) positive displacement blowers will be installed adjacent to the aeration and digester basins. Each of 

these blowers will be capable of producing 375 standard cubic feet per minute (scfm) at the design conditions. 

The firm capacity for the aeration basin, digesters, chlorine contact basin, and decant airlift pumps will be met 

by running two of these blowers. Detailed calculations for the air systems are presented in Appendix Band 

summarized in Table 1. 

Table 1- Summary of Air Requirements (includes factor of safety) 

Treatment Unit Process Basin Volum'e Provided Minimum Air Required 

(cf) (scfm) 

Aeration Basin No.1 6,589 516 
Digester No.1 2,8 i 7 84.5 

Digester No.2 2 , 8~ 7 84.5 

Chlorine Contact Basin 75 tJ. 30 

Air Lift Pumps N/'{\ 35 

I 
Total Blower Air Requirement I 750 

Minimum Firm Blower Air Capacity I 750 

Capacity of each Proposed Positive Displacement Blowers 375 

3.5 CLARIFIER 

3.5.1 Proposed Clarifier 

• Mixed liquor will be transported to the proposed clarifier via a lO-inch clarifier influent line from the proposed 

• 
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• aeration basin . The inlet velocity through the 4-foot diameter stilling well will be less than 0.15 foot per second 

at the 2-hour wet weather peak flow. The proposed 20-foot diameter clarifier will be capable of conveying the 

proposed ADF (0.098 MGD) and proposed 2-hour et weather peak flow (0 .28368 MGD). 

TAC 217 .154(c)(1)Table F.2 requires a clarifier surface area such that at the 2-hour wet weather peak flow, the 

surface loading rate is less than 1,200 GPD/SF. To achieve these rates, a 17.4-foot diameter clarifier would be 

required to convey the 0.0.28368 MGD 2-hour wet weather peak flow. The proposed clarifier (22-foot 

diameter) surface loading flow will be 747 GPD/SF at the 2-hour wet weather peak flow. 

TAC 217.154(c)(1)Table F.2 requires a clarifier dete tion time such that at the 2-hour wet weather peak flow, 

the detention time be greater than or equal to 1.8 Hours. The required minimum diameter clarifier was 17.4

foot which TAC 217.152(g)(2)(A) requires to have a minimum of 10-foot side water depth. The provided 22

foot diameter clarifier has a 10-foot side water dep h producing a 1.81 hour detention time atthe 2-hourwet 

weather peak flow. 

TAC 217 .152( c)(4) requires that at 1.0 MGD ADF or less, cia rifier weir 2-hour wet weather pea k flow load ing 

rate shall not exceed 20,000 gallons per day per lin ar foot of weir length. The provided weir plate forthe 22

foot diameter clarifier (20-foot diameter at the weir) yields 6,239 gallon per day per linear foot of weir length 

at the 2-hour wet weather peak flow Detailed cla l'iifier calculations are presented in Appendix B 

• l 
Clarifier 

I 
Based on TAC 
217 Criteria Supplied 

Minimum Clarifier Surface Area (sf) r 236 380 

Minimum Weir Length (If) I 14 62 

Minimum Clarifier Volume Required (cf) I 2,844 3,952 

Minimum Clarifier Side Water Depth (ft) J, 10 10.4 
Minimum Detention Time (hr) I 1.8 1.81 

Maximum Stilling Well Vertical Velocity with 100%lrecycle (fps) 0.15 0.047 

Maximum Overflow Rate @ 2-hour Peak Flow (gpd/sf) 1200 747 

3.5.2 Return Activated Sludge Pumps 

Settled sludge from the clarifiers will be returned to the aeration basins or wasted to the digesters. Return 

activated sludge (RAS) from the proposed clarifier will be returned through an air lift pump. The air lift return 

sludge pump will be sized to produce at least 200 gpd/sf but not more than 400 gpd/sf based on the area of 

the activated sludge clarifier, including the stilling well area . The minimum RAS pump flow rate is 52 .8 gpm 

and the maximum RAS pump flow rate is 105.6 gpm. The RAS pump flow rate has a range of 77.6 percent of 

the average daily flow to 155.2 percent of the ave rtage daily flow. 

3.5.3 Scum Collection • The proposed clarifier will be equipped with a full surface skimmer which deposits floatable materials into a 

•
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• scum trough which will flow into a scum drop which will be returned to the head of the aeration basin through 

a 4-inch air lift pump. 

3.6 DISINFECTION FACILITIES 


3,6,1 Chlorine Contact Basin 


The chlorine contact basin will be sized to provide a storage volume which results in a minimum 20 minute 

detention time at the design 2-hour wet weather peak flow of 0.28368 MGO, thus satisfying TAC 

217 .281(b)(2) . Short circuiting has been minimized by providing baffling. The minimum chlorine contact basin 

parameters and supplied chlorine contact basin p rameters are listed in the table below. The WWTP process
I 

cu ations are inc u in tca I I I d d e his report as Append'TB 

Chlorine Contact B~sin Parameters Volumes 

I 
Required 
(rounded) 

Supplied 
(rounded) 

Chlorine Contact Basin Volume, cubic feet t 527 751 

Chlorine Contact Basin Volume gallons ~ 3,940 5,618 
Chlorine Contact Time, minutes I. 20 28.5 

3.6.2 Proposed Chlorine Feed System and APp~rtenances

• Chlorination will be provided by chlorine gas stored in 150 pound cylinders fitted with an automatic 

switch over. Scales will be provided to measure the chlorine gas stored in the cylinders. Chlorine gas dosage 

will be regulated by two (2) flow paced chlorinators, with the means to automatically proportion the chlorine 

dosage based on the effluent flow rate . The non-potable water system will circulate plant effluent from the 

chlorine contact basin, through the chlorination in 'ector where it will mix with the chlorine gas and back into 

the chlorine contact basin . The non-potable water pump suction takes in water from the chlorine contact 

basin a nd discharges chlorine solution at the influlnt point of the chlorine contact basin. Air diffusers will be 

provided for additional mixing as well as additional dissolved oxygen. The chlorination system will be 

calibrated to provide an effluent chlorine residual between 1.0 mg/I and 4.0 mg/I for the average daily and 2

hour wet weather peak flow per the WWTP's discharge permit . 

3,7 EFflUENT flOW MEASUREMENT 

Effluent flow measurement will be performed by an ultrasonic flow meter installed at the V-notch effluent 

weir. The measured flow will be sent via 4-20 mA ~ ignalS to the chlorination system and plant effluent flow 

rate chart recorder. The flow meter will be calibrated for the proposed plant flow ranges. 

3,8 AEROBIC DIGESTER AND SLUDGE DISPOSAL 

• 
Two (2) digesters will be provided to further process waste sludge produced during the activated sludge 

process. As noted previously, sludge can be wast d to either of the two digesters. The aerobic digester's air 

supply will be generated by proposed blowers through stainless-steel wide band diffusers (e.g. Sanitaire 0-24) 

• 
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• or diffusers of equivalent quality. Waste activated sludge (WAS) from the proposed clarifiers will be wasted via 

an air lift pump to one of the two digesters. An ~verflow port will be provided to allow the digesters to 

overflow back into the aeration basins in the event hat the digesters become over-filled . The digesters will be 

provided with decant lean pipes connected to air lift pumps which will return the supernatant to the 

headworks for further treatment. Once sludge hasibeen adequately digested, an independent sludge disposal 

contractor will haul and dispose of the sludge . A quick disconnect and valve in each of the digester basin will 

be provided to be utilized by the sludge disposal cqntractor for normal sludge haul operations. The minimum 

total digester volume and the supplied total digester volume are listed in the table below. 

Each digester basin will have a length of 22-feet a Ii,Iidth of 12-feet with a maximum side water depth of 10.67

feet. The volume of each of the two (2) basins wililbe 2,817 cubic feet for a total volume of 5,334 cubic feet. 

The WWTP process calculations are included in this report as Appendix B. 

• 

Digester Basin Volumes 

Required Supplied 
(rounded) (rounded) 

Minimum Digester Volume Required, cubic feet 5,411 5,634 
Minimum Digester Volume Required, gallons 40,480 42,145 

3.9 CONTROL OF BYPASSING 
...

TAC 217.36(d) indicates that facilities may use 11ft stations and collection systems to store wastewater in lieu 

of on-site generators when the report calculatiohs show that sufficient storage volume exists in the lift 

stations, upstream gravity wastewater collectioh system lines, and manholes to store the volume of 

wastewater during a peak diurnal event equal to the longest outage in the power records. TAC 

217 .63( (d)(I)(A) indicates that the retention capacity in a lift station's wet well and incoming gravity pipes 

must prevent discharges of untreated wastewater at the lift station or any point upstream for a period oftime 

equal to the longest electrical outage recorded duning the past 24 months, but not less than 20 minutes. The 

Appendix E contains the Pedernales Electric Cooperative Incorporated's outage report on substation breaker 

operations for the Bergheim Substation feeder BG-20 during the past 24 months. Substation breaker BG20 

currently serves the area east of Blanco Road and south of State Highway 46 to Boerne . This area includes the 

proposed Park Village Subdivision and the WWTP site. The substation device interruptions are reflected from 

July 1, 2013 through July 9,2015. The records indictate the longest outage during that period was 10 minutes 

and 39 seconds. The GBRA indicated that delaying the installation of the generator until the ultimate phase is 

acceptable as long as the analysis of the power outage reports and the temporary storage requirements are 

met. GBRA indicates that they require a minimum of 6 hours of storage . Six hours of storage for the average 

• 
daily flow of 4,083 gallons per hour is 3,275 cubic feet. The storage volume in the lift station, gravity 

wastewater collection system lines and manholes upstream of the proposed onsite lift station is 

approximately 3,282 cubic feet which is greater than the minimum required storage volume of 3,275 cubic 

• 
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• feet. This shou Id prevent bypassing, insufficient treatment and insufficient disinfection due to power outages. 

The storage volume calculations are included as A1[ pendiX F. 

3.10 HYDRAULIC PROFILE 

The hydraulic profile has been calculated for 2- our wet weather peak flow and the WWTP hydraulic 

calculations are included in this report as Appendix O. 

• 


• •
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• 

• E HIBIT 1 

LOCATION MAP 

• .. 
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• 

• EXHIBIT 2 
SERVICE AREA ~ND DISTRICT BOUNDARY MAP 
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• 

• EXHIBIT 3 

USGS SURROUNDING AREA MAP 
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• 

• EXHIBIT 4 
WI ' D ROSE 
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• 

• EXHIBIT 5 
FEMA FIRM MAP 
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• 

• EXHIBIT 6 
PROPOSED FACILITIES 

• • 
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• 

• 
 EXHIBIT 7 


WATER WELLS WITHIN 1,000 FEET 


OF COMAL COU~TY WC&ID No.6 MAP 
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• EXHIBIT 8 
PARK VILLAGE S ~ BDIVISION LAND PLAN 
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• APr ENDIX A 

TCEQ DISCHARGE PERMIT NO. WQOOl2346-001 
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• 

• AP1PENDIX B 

TREATMENT PLANT DESIGN COMPUTATIONS 
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• 

• ARPENDIX C 


LIFT STATION CALCULATIONS 
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• 

• APr,ENDIX D 
HYDRAULIC PROFILE 
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• PEDERNALES EIlECTRIC COOPERATIVE 
RELIABILITY LETIER 
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• ARPENDIX F 

PHASE 1 SYSTEM STORAGE VOLUME CALCULATIONS 
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• APPENDIX G 

GEOSOURCE 1000 FiEET WATER WELL REPORT 
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• SECTION 1.0 INTRODUCTION/SUMMARY <I>F RECOMMENDATIONS 

1.1 Purpose 

This Preliminary Engineering Design Report describes the proposed Comal County Water Control and 

Improvement District Number 6 (District) 0.098 MGD Park Village Wastewater Treatment Plant (WWTP) to 

serve the Park Village Subdivision in accordance with Chapter 217 of the Texas Administrative Code (217 TAC). 

1.2 Summary of Design 

The proposed facility is a wastewater treatment pi nt with the capacity to treat an average daily flow of 0.098 

MGD (68.06 gpm) with a 2-hour peak flow of 197 gpm (0.28368 MGD). The WWTP will be a complete mix, 

activated sludge plant designed for single stage nit ification with an effluent filter and pumped discharge. The 

facility will include one (1) 52' Lx 12' W x 12.17' H steel aeration tank, (2) 22' Lx 12' W x 12.17' H steel digester 

tanks, wide band diffused aeration system, a 22- oot diameter circular clarifier, a 12' Lx 8' W x 12.17' H 

chlorine contact tank, three (3) 375 standard cubicfeet per minute (scfm) blowers, one (1) disk tertiary filter, 

and two effluent pumps with a variable speed drive. The facility will be equipped with a v-notch effluent weir, 

flow paced gas chlorination facilities, non-potable water system, yard piping, site improvements, an access 

drive and associated electrical work . 

• 

• • 
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• SECTION 2.0 BACKGROUND INFORMATlal 

2.1 General 

The Comal County Water Control and Improvement District Number 6 of Comal County, Texas (the "District")' 

was created to provide water, sanitary sewer, and drainage facilities to serve areas within the District. The 

District is located approximately 6 miles west Highway 281, bordering the south side of State Highway 46, east 

of and bordering Blanco Road and north of East Annann Road and lies partially within the extraterritorial 

jurisdiction of the City of Bulverde and entirely wit in the Comallndependent School District, and lies wholly 

within Comal County, Texas. A Location Map for the District is included as Exhibit No. 1. A Service Area Map is 

included as Exhibit No.2. 

The Park Village Wastewater Treatment Facility, SIC Code 4952, is located approximately 5,900 feet south of 

the intersection of State Highway 46 and Blanco Road, and approximately 600 feet east from the Blanco Road 

right-of-way, in Comal County, Texas 78163. Access to the WWTP is via an access drivewayfrom Blanco Road. 

The proposed 98,000 gallon per day ("GPD") Pia l t will serve approximately 327 equivalent single-family 

connections (based upon 300 GPD per equivalent single-family connection). The proposed capacity of the 

WWTP is owned wholly by the District. The 0.098 MGD Wastewater Treatment Plant will allow the District to 

provide capacity for Phase 1 of the Park Village Su division currently being developed . 

• 2.2 Facilities in Surrounding Area of WWTP 

Exhibit NO.3 is a portion of the United States Geological Survey map encompassing the District's service area 

ind icating the locations of known water treatment facilities, water supply wells, present and proposed housing 

developments, present and proposed highways and streets, present and proposed parks, present and 

proposed schools, present and proposed recreational areas, and present and proposed shopping centers in 

the area of the WWTP. 

As part of the discharge permit application GeoSearch performed a search of the United States Geological 

Survey National Water Information System, the tate of Texas Water Utility Database, the Texas Water 

Development Board Groundwater Database, the Texas Commission on Environmental Quality Water Wells 

database and the Texas Department of Licensing and Regulation's State ofTexas Well Report Submission and 

Retrieva I System a long with the District's information indicated that there are three wells within 1,000 feet of 

the District's boundary. Information related to the three wells is included as Appendix G and the wells are 

shown in Exhibit NO.7. 

The prevailing winds are from the Southeast as sHown on the Wind Rose included as Exhibit NO.4. 

There are no known surface water intakes in the vicinity of the existing District WWTP. 

• The property within the District is currently undev loped. The only known present or future proposed housing 

development in the vicinity of the proposed WWTP is the Park Village subdivision which will be north of and 

•
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• served by, the proposed WWTP. The current land p an for the Park Village Subdivision is shown on Exhibit No. 

8. 

There are no known present industrial sites or prqposed industrial sites in the vicinity of the District or the 

proposed WWTP. 

Blanco Road is located approximately 600 feet west of the WWTP. The access proposed driveway will connect 

to Blanco Road. Other than Blanco Road and the st 1eets shown in the Park Village Subdivision land plan there 

are no known or proposed highways or streets in the area surrounding the existing District WWTP. 

There are no known present and proposed, public or private, kindergarten through twelfth grade schools in 

the a rea of the existing District WWTP. 

In the area surrounding the existing District WWifP there are no known present and proposed parks or 

recreational areas. 

On the property adjacent to the north and eas sides of the WWTP property will be the Park Village 

Subdivision. Along the west side of the WWTP property is an unnamed tributary of Kelly Creek. Along the 

south side of the WWTP property is undeveloped ranch land. 

2.3 Wastewater Treatment Plant Effluent Permit 

• 	 The proposed Comal County Water Control and I provement District Number 6 Park Village Wastewater 

Treatment Plant will operate in conformance with the Texas Commission on Environmental Quality (TCEQ)' 

Texas Pollutant Discharge Elimination System (TP 9 ES) Permit No. WQ000014959001 and NPDES Permit No. 

TX0135135. The permit was issued on October 8,2014 by the TCEQ. The permitted effluent values, based on a 

30-day average, are 5 mg/I CBODs' 5 mg/I TSS, 2 mg/I NH -N, 1 mg/I Total Phosphorus, 126 CFU or MPN of E. 
3

coli bacteria per 100 ml, and 4.0 mg/I minimum dissolved oxygen (DO). The effluent shall contain a chlorine 

residual of at least 1.0 mg/I and shall not exceed chlorine residual of 4.0 mg/I after a detention time of at 

least 20 minutes based on 2-hou r wet weather pea k flow and there sha II be no d ischa rge of floating solids or 

visible foam in other than trace amounts and no discharge of visible oil. A copy of the Permit is included as 

Appendix A. 

The treated effluent discharge route is from the plant site via pipe to a to a grassy swale; thence to an 

unnamed tributary; thence to Kelly Creek; thence to Upper Cibolo Creek in Segment No. 1908 of the San 

Antonio River Basin. The effluent discharge route to the unnamed tributary; along with the closest the 100

year flood event floodplain is shown on Exhibit NO.5 . 

• 	 • 
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SECTION 3.0 FINAL ENGINEERING DESIGN • 3.1 WASTEWATER TREATMENT PLANT EXPANSION 

3.1.1 Buffer Zone 

The entire buffer zone will be within the WWTP property boundary. Exhibit NO.6 shows the proposed facilities 

and the respective buffer zone. 

3.1.2 Floodplain Protection and Access 

The WWTP site is NOT within the 100-year flood plain as shown on the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) , anel No. 48091C0195F, effective September 2,2009. The 

entire site is located within unshaded Zone X on he FEMA FIRM panel. A copy of a portion of FEMA FIRM 

Panel No. 48091C0195F with the site location indicated on it is included in this report as Exhibit No.5. 

Access to the WWTP will be provided by an all-weather access driveway from Blanco Road. The driveway will 

be constructed to cross a natural channel on site. This driveway will be constructed as part of this project 

above the 100-year water surface elevation com~uted for the natural channel. 

• 
3.1.3 Storm Water Pollution Control Plan 

Construction of the proposed WWTP facilities will isturb less than 3 acres. Soils are presently stabilized with a 

cover of grass. Specifications for this project will require the contractor to fine grade all disturbed or cleared 

areas and establish grass cover. The storm water run-off from the site generally flows from the southeast to 

the northwest into a natural low which then flows to the southwest into a tributary of Cibolo Creek. Due to 

the location of the site within the Edwards Aquifer Recharge zone, TCEQ requires a Contributing Zone Plan 

(CZP), which has been prepared by IDS Engineering Group, Inc. and will be submitted concurrently with the 

Engineering Design Report. The CZP describes the Implementation of temporary BMP's such as silt fence, rock 

filter dams, construction exit, and concrete washout areas. Moreover, it outlines the implementation of 

permanent BMP's such as natural and engineering vegetative filter strips as well as grassy swales. Refer to the 

IIContributing Zone Plan for Park Village Waste Water Treatment Plantll for further details. 

3.1.4 Storm Water Detention 

Stormwater runoff is intercepted by a regional aetention facility within the project limits that has been 

designed to treat runoff for a fully-developed subdlivision. Construction will only ta ke place in certain areas of 

the property at this stage; as part of the construc~ ion of Park Village Units I & II, IDS Engineering Group, Inc. 

prepared a drainage report in May 2014 supporting the complete development of the property, which has 

been approved by the City of Bulverde. The report demonstrates that the proposed detention facilities are 

sized adequately and will cause no adverse impact downstream of the proposed WWTP. The analysis 

• incorporates the proposed WWTP in Drainage Area 3B (DA-3B). Additional detention forthe impervious cover 

• 
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• increase of the WWTP is not necessary since drainage calculations have already accounted for it. Refer to the 

"Drainage Report for Park Village for Units I & II" for further explanation. 

3.1.5 Influent characteristics and quantity 

The flow forthe proposed WWTP is 98,000 gallons per day (gpd) with a 2-hourwet weather peak flow of197 

gallons per minute (gpm). The plant will operate i a complete mix activated sludge mode, with single stage 

nitrification. Below is a table of the design influent characteristics. 

I 
I 

Parameter 

Influent 

Strength 

(mg/I) 

5 Day Biochemical Oxygen 

Demand (BODs) 
250 

Total Suspended S6lids (TSS) 250 

Ammonia NitrOgen llC - (NH3
N) 

25 

I3.1.6 Organic Loading Rate 

The organic load to the proposed facility based on the table above and a design average daily influent flow 

• 
of 98000 gallons per day is listed in the table below, 

Parameter 

5 Day Biochemical Oxygen Demand (BODs) 

Total Suspended Solids (TSS) I 
Ammonia Nitrogen IC - (NH3-N) 

I 
3.1.7 Permit Effluent Limitations 

Influent Strength 

(mg/I) 

250 

250 

25 

Daily Loading 

(Lbs./day) 

205 

205 

21 

The table below lists the Interim Effluent Limitations from the existing permit. The existing permit expires 
March 1, 2018. 

I 
Parameter 

Effluent 

Limitations 

Permitted Flow, MGD 0.098 

2-hour wet weather peak flow, gpm 197 

5-Day Carbonaceous Biochemical Oxygen Demand (CBODs), mg/I 5 

Total Suspended Solids (TSS), mg/I 5 
Ammonia Nitrogen IC - (NH3-N), mg/I 2 

Total Phosphorus 
~ , 

1 

E. coli, CFU or MPH/100 ml 126 

Chlorine Residual, mg/I after a minimum detehtion time of 20 minutes 1 to 4 

pH, unitless 6 to 9 

Minimum Dissolved Oxygen (DO), mg/I) I 4• • 
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• 3.1.8 Proposed WWTP Facility 

The on-site lift station is sized to pump 197 gpm (0.098 MGD with a 2.894 Q peak factor) to the headworks. 

From the headworks the screened influent will gravity flow into one (1) aeration basin. From the aeration 

basin, flow will continue into one (1) clarifier, thence to the chlorine contact basin for disinfection. The clarifier 

underflow is returned to the aeration basin or wasted into two (2) digester basins. Treated effluent will exit 

the plant via an effluent pump station which will pump the effluent to a 6-inch outfall pipe. Sludge will be 

transported by a TCEQ registered sludge hauler and disposed of at a TCEQ permitted facility. Below is a table 

of the units proposed and their capacities, detention times, surface loadings, and weir loadings pertinent to 

each wastewater treatment unit The WWTP process ca Icu lations a re included in this report as Append ix B.or 

Proposed Unit 
Volume 
(cu ft) 

Area 
(sq ft) 

Surface 
Loading 
(gpd/sf) 

Weir 
Loading 
(gpd/ft) 

Detention 
Time 

(hours) 

Aeration Basin 6,589 648 438 N/A 4.15 

Chlorine Contact 
Basin 

751 96 2,955 N/A 
0.475 

Digester Basins 5,634 528 N/A N/A N/A 
Clarifiers 3,952 380 747 6,239 1.81 

3.2 ON-SITE INFLUENT LIFT STATION 

• 	 The proposed on-site influent lift station will have a circular wet well with an 8-foot diameter. The wet well is 

sized to accommodate the ultimate average daily low of 195,000 gpd (542 gpm). The first phase lift station 

will have two (2) submersible 7.5 Hp, non-clog, sewage pumps each capable of pumping the 2-hour peak wet 

weather flow of 197 gpm. The lift station will have ~ firm capacity of 197 gpm which will meet the 2-hourWet 

Weather Peak Flow 0.28368 MGD when the "largest" pump out of service. The lift station electrical controls 

will automatically alternate between the lead, lag and standby pump positions. 

The proposed existing 6-inch force main will be routed to the headworks of the proposed WWTP. Lift Station 

calculations and pump information are provided in Appendix C. 

3.3 HEADWORKS 


The headworks will receive influent from the onsite lift station and will include a manual bar rack. 


3.4 ACTIVATED SLUDGE FACILITIES 

3.4.1 Activated Sludge Process 

The proposed plant will be operated as a single stage nitrification activated sludge process to achieve effluent 

limitations. The proposed aeration basin will have the capacity to treat 0.098 MGD average daily flow. Influent 

• entering the aeration basins will travel in a llcomp lete mix" flow regime prior to entering the clarifier. The 

aeration basin will be fitted with a connection which will be utilized for the removal of liquids during basin 

• 
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• demucking/degritting operations, if ever required . A maximum organic loading rate of 35 pounds perday per 

1,000 cubic foot of aeration basin volume was used per Texas Administrative Code (TAC) 217.154(b)(3). The 

minimum total aeration volume required and the total aeration volume supplied are listed in the table below. 

The aeration basin will have a length of 52-feet a width of 12-feet with a side water depth of 10.67 feet (10'

8"). The WWTP process calculations are included In this report as Appendix B. 

Aeration Basin Volumes 

I Required Supplied 

Minimum Aeration Volume, Cubic Feet (round bd) 5,411 6,589 

Aeration Volume Gallons (rounded) 40,480 49,289 

3.4.2 Air Supply Systems 
..

The diffused air supply system for the aeration baSin and digester baSins will utilize stainless-steel Wide band 

diffusers (e .g. Sanitaire 0-24) or diffusers of equivalent quality. The minimum guaranteed oxygen transfer 

efficiency for the diffusers is 9% at the design diffuser submergence of 10-feet at the design air flow rate. The 

diffused air requirement for the single stage nitri ication activated sludge process in accordance with TAC 

317.4(g)(4)(A) is 2.2 02/lb . BODs/day. This results in an oxygen demand of 4511bs. Odday. 

• 	 Three (3) positive displacement blowers will be installed adjacent to the aeration and digester basins. Each of 

these blowers will be capable of producing 375 standard cubic feet per minute (scfm) atthe design conditions. 

The firm capacity for the aeration basin, digesters, chlorine contact basin, and decant airlift pumps will be met 

by running two of these blowers. Detailed calcula ions for the air systems are presented in Appendix Band 

summarized in Table l. I 
Table 1 - Summary of Air Requirements (includes factor of safety) 

3.5 

3.5.1 

Treatment Unit Process Basin VOlunle Provided Minimum Air Required 

(et) (scfm) 

Aeration Basin No. 1 6,589 516 
Digester No.1 2,817 84.5 

Digester No.2 2,8[7 84 .5 

Chlorine Contact Basin 751 30 
Air Lift Pumps N/A 35 

Total Blower Air Requirement 750 
Minimum Firm Blower Air Capacity 750 

Capacity of each Proposed Positive Displacement Blowers 375 

CLARIFIER 

Proposed Clarifier 

• Mixed liquor Will be transported to the proposed olanfler via a lO-lnch clanfler Influent line from the proposed 
.. . . 

• 
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• aeration basin. The inlet velocity through the 4-foo~ diameter stilling well will be less than 0.15 foot per second 

at the 2-hour wet weather peak flow. The proposed 20-foot diameter clarifier will be capable of conveying the 

proposed ADF (0.098 MGD) and proposed 2-hour et weather peak flow (0 .28368 MGD). 

TAC 217 .lS4(c)(1)Ta ble F.2 requires a cia rifier surface area such that at the 2-hour wet weather peak flow, the 

surface loading rate is less than 1,200 GPD/SF . To a hieve these rates, a 17.4-foot diameter clarifier would be 

required to convey the 0.0.28368 MGD 2-hour et weather peak flow. The proposed clarifier (22-foot 

diameter) surface loading flow will be 747 GPD/SF at the 2-hour wet weather peak flow . 

TAC 217 .lS4(c)(1)Table F.2 requires a clarifier dete tion time such that at the 2-hour wet weather peak flow, 

the detention time be greater than or equal to 1.8 ~ours . The required minimum diameter clarifier was 17.4

foot which TAC 217 .1S2(g)(2)(A) requires to have ~ minimum of lO-foot side water depth. The provided 22

foot diameter clarifier has a 10-foot side water deJ:1th producing a 1.81 hour detention time at the 2-hour wet 

weather peak flow. 

• 
TAC 217 .152( c)(4) requires that at 1.0 MGD ADF or less, clarifier weir 2-hour wet weather pea k flow load ing 

rate shall not exceed 20,000 gallons per day per linear foot of weir length. The provided weir plate forthe 22

foot diameter clarifier (20-foot diameter at the weir) yields 6,239 gallon per day per linear foot of weir length 

at the 2-hour wet weather peak flow Detailed clarifier calculations are presented in Appendix B 
'1 

Clarifier 

Based on TAC 
217 Criteria Supplied 

Minimum Clarifier Surface Area (sf) 236 380 

Minimum Weir Length (If) 14 62 

Minimum Clarifier Volume Required (cf) 2,844 3,952 

Minimum Clarifier Side Water Depth (ft) 10 10.4 

Minimum Detention Time (hr) 1.8 1.81 

Maximum Stilling Well Vertical Velocity with 100~ recycle (fps) 0.15 0.047 

Maximum Overflow Rate @ 2-hour Peak Flow (gp~/sf) 1200 747 

I3.5.2 Return Activated Sludge Pumps 

Settled sludge from the clarifiers will be returned to the aeration basins or wasted to the digesters. Return 

activated sludge (RAS) from the proposed clarifier ill be returned through an air lift pump. The air lift return 

sludge pump will be sized to produce at least 200 gpd/sf but not more than 400 gpd/sf based on the area of 

the activated sludge clarifier, including the stilling ell area. The minimum RAS pump flow rate is 52 .8 gpm 

and the maximum RAS pump flow rate is 105.6 gpm. The RAS pump flow rate has a range of77.6 percent of 

the average daily flow to 155.2 percent of the average daily flow. 

3.5.3 Scum Collection • The proposed clarifier will be equipped with a full surface skimmer which deposits floatable materials into a 

•
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• scum trough which will flow into a scum drop which will be returned to the head of the aeration basin through 

a 4-inch air lift pump. 

3.6 DISINFECTIOI\I FACILITIES 

3.6.1 Chlorine Contact Basin 

The chlorine contact basin will be sized to provide a storage volume which results in a minimum 20 minute 

detention time at the design 2-hour wet weather peak flow of 0.28368 MGD, thus satisfying TAC 

217.281(b)(2). Short circuiting has been minimized by providing baffling. The minimum chlorine contact basin 

parameters and supplied chlorine contact basin parameters are listed in the table below. The WWTP process 

calculations are included in this report as Appendix B 

Chlorine Contact Br sin Parameters Volumes 

I 
Required 
(rounded) 

Supplied 
(rounded) 

Chlorine Contact Basin Volume, cubic feet 527 751 

Chlorine Contact Basin Volume gallons 3,940 5,618 

Chlorine Contact Time, minutes 20 28.5 

3.6 .2 Pro osed Chlorine Feed S stem and A y ppp 	 .lrtenances 

• 	 Chlorination will be provided by chlorine gas stored in 150 pound cylinders fitted with an automatic 

switchover. Scales will be provided to measure the chlorine gas stored in the cylinders. Chlorine gas dosage 

will be regulated by two (2) flow paced chlorinators, with the means to automatically proportion the chlorine 

dosage based on the effluent flow rate. The non-p,otable water system will circulate plant effluent from the 

chlorine contact basin, through the chlorination injector where it will mix with the chlorine gas and back into 

the chlorine contact basin. The non-potable water pump suction takes in water from the chlorine contact 

basin and discharges chlorine solution at the influent point of the chlorine contact basin. Air diffusers will be 

provided for additional mixing as well as additional dissolved oxygen. The chlorination system will be 

calibrated to provide an effluent chlorine residual etween 1.0 mg/I and 4.0 mg/I for the average daily and 2

hour wet weather peak flow per the WWTP's disc arge permit. 

3.7 EFFLUENT FLOW MEASUREMENT 

Effluent flow measurement will be performed by an ultrasonic flow meter installed at the V-notch effluent 

weir. The measured flow will be sent via 4-20 mA signals to the chlorination system and plant effluent flow 

rate chart recorder. The flow meter will be calibrated for the proposed plant flow ranges. 

3.8 AEROBIC DIGESTER AND SLUDGE DISPOSAL 

• 
Two (2) digesters will be provided to further process waste sludge produced during the activated sludge 

process. As noted previously, sludge can be wasted to either of the two digesters. The aerobic digester's air 

supply will be generated by proposed blowers through stainless-steel wide band diffusers (e.g. Sanitaire 0-24) 

• 
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• or diffusers of equivalent quality. Waste activated sludge (WAS) from the proposed clarifiers will be wasted via 

an air lift pump to one of the two digesters. An overflow port will be provided to allow the digesters to 

overflow back into the aeration basins in the event that the digesters become over-filled. The digesters will be 

provided with decant lean pipes connected to air lift pumps which will return the supernatant to the 

headworks for further treatment. Once sludge has been adequately digested, an independent sludge disposal 

contractor will haul and dispose of the sludge. A quick disconnect and valve in each of the digester basin will 

be provided to be utilized by the sludge disposal contractor for normal sludge haul operations. The minimum 

total digester volume and the supplied total diges er volume are listed in the table below. 

Each digester basin will have a length of 22-feet a width of 12-feet with a maximum side water depth of 10.67

feet. The volume of each of the two (2) basins will be 2,817 cubic feet for a total volume of 5,334 cubic feet. 

The WWTP process calculations are included in this report as Appendix B 

1 
Digeste r, Basin Volumes 

Required Supplied 
(rounded) (rounded) 

Minimum Digester Volume Required, cubic feet I 5,411 5,634I 

Minimum Digester Volume Required, gallonsl I 40,480 42,145 

• 3.9 CONTROL OF BYPASSING 

TAC 217.36(d) indicates that facilities may use lift stations and collection systems to store wastewater in lieu 

of on-site generators when the report calculations show that sufficient storage volume exists in the lift 

stations, upstream gravity wastewater collection system lines, and manholes to store the volume of 

wastewater during a peak diurnal event equal to the longest outage in the power records. TAC 

217.63((d)(1)(A) indicates that the retention capJcity in a lift station's wet well and incoming gravity pipes 

must prevent discharges of untreated wastewate at the lift station or any point upstream for a period oftime 

equal to the longest electrical outage recorded du ing the past 24 months, but not less than 20 minutes. The 

Appendix E contains the Pedernales Electric Cooperative Incorporated's outage report on substation breaker 

operations for the Bergheim Substation feeder BG-20 during the past 24 months. Substation breaker BG20 

currently serves the area east of Blanco Road and south of State Highway 46 to Boerne. This area includes the 

proposed Park Village Subdivision and the WWTP site. The substation device interruptions are reflected from 

July 1,2013 through July 9,2015. The records indicate the longest outage during that period was 10 minutes 

and 39 seconds. The GBRA indicated that delaying the installation of the generator until the ultimate phase is 

acceptable as long as the analysis of the power outage reports and the temporary storage requirements are 

met. GBRA indicates that they require a minimum of 6 hours of storage. Six hours of storage for the average 

• 
daily flow of 4,083 gallons per hour is 3,275 cubic feet. The storage volume in the lift station, gravity 

wastewater collection system lines and man oles upstream of the proposed onsite lift station is 

approximately 3,282 cubic feet which is greater than the minimum required storage volume of 3,275 cubic 
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• feet. This should prevent bypassing, insufficient treatment and insufficient disinfection due to power outages. 

The storage volume calculations are included as Appendix F. 

3.10 HYDRAULIC PROFILE 

The hydraulic profile has been calculated for 2-hour wet weather peak flow and the WWTP hydraulic 

calculations are included in this report as Appendix D . 

• 


• • 
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TEXAS COMMISSION ON ENVIRONMENTAL 
P.O. Box 13087 

Austin, Texas 78711-3087 

PERMITTO DISCHARGEWASTES 
under provisions of 

Section 402 of the Clean Water Act 
and Chapter 26 of the Texas Water Code 

TPDES PERMIT NO. WQ0014959001 
[For TCEQ office use only - EPA 1.0. 
No, TX0135135] 

I UALITY 	 This amendment supersedes and 
replaces State TLAP Permit No. 
WQ0014959001 issued April 14, 2011. 

Two Seventy Seven Limited and Guadalupe-Blan<;;o River Authority 

whose mailing address is 

1826 North Loop 1604West 
San Antonio, Texas 78248 

is authorized to treat and discharge wastes from the ParkVillage Wastewater Treatment Facility, SIC 
Code4952 

located approximately 5,900 feet south of the int rsection of State Highway 46 and Blanco Road, and 
approximately 600 feet east from the Blanco Ro d right ofway on the applicant's property, in Comal 
County, Texas 78163 

to a grassy swale; thence to an unnamed tributary; thence to Kelly Creek; thence to Upper Cibolo Creek 
in Segment No. 19080fthe San Antonio River B1sin 

only according with effluent limitations, monitoring requirements and other conditions set forth in this 
permit, as well as the rules of the Texas Commis~ion on Environmental Quality (TCEQ), the laws of the 
StateofTexas, and other orders of the TCEQ. ThJ issuance of this permit does not grant to the 
permittee the right to use private or public propeliyfor conveyance ofwastewater along the discharge 
route described inthis permit. This includes, but !is not limitedto, property belonging to any individual, 
partnership, corporation, or other entity. Neithendoes this permit authorize any invasion of personal 
rights nor any violation offederal, state, or local laws or regulations. Itis the responsibilityofthe 
permittee to acquire property rights as may be necessary to use the discharge route. 

This permit shall expire at midnight, March 1,2
1018. 

ISSUED DATE: October 8,2014 

Forthe Commission 



Tw!venty Seven Limited and Guadalupe-Blanco RiverAut!ty 	 TPDES Permit No. WQ0014959001• 
INTERIMEFFLUENTLIMITATIONSAND MONITORING REQUIREMENTS 	 Outfall Number 001 

1. 	 Duringthe periodbeginning uponthe date of issuance and lastingthrough the completion ofthe expansion to the 0.195 million gallons 
per day (MGD) facilities the permittees are authorized to discharge subject to the following effluent limitations: 


The daily average flow ofeffluent shall not exceed 0.098 MGD, nor shall the average discharge during any two-hour period (2-hour 

peak) exceed 1979allons perminute (gpm). 


Effluent Characteristic Discharge Limitations 

DailyAvg 7-dayAvg DailyMax Single Grab Report DailyAvg. & Max. Single Grab 
mg/1 (Ibs/day) mg/1 mg/1 mg/1 Measurement SampleType 

Frequency 

Flow,MGD Report N/A Report N/A Continuous Totalizing Meter 

Carbonaceous Biochemical 5 (4-i) 10 20 30 One/week Grab 
Oxygen Demand (5-day) 


IotaLSuspendedSolids a"(4-i.) :1 0 20 ~Q OAetweeK Grab 


Ammonia Nitrogen 2 (1 .6) 10 	 Grab5 15 One/week 


Total Phosphorus 1 (0.82) 2 4 6 One/week Grab 


E. coli, CFUor MPN/100 ml 126 	 N/A N/A 399 One/quarter Grab 

2. 	 The effluent shall contain a chlorine residual of at least 1 .0 mg/1 and shall not exceed a chlorine residual of 4.0 mg/1 after a detention 
time of atleast 20 minutes (basedon peakflow), and shall be monitoredfive times perweek bygrab sample.An equivalent method of 
disinfection may be substituted onlywith prior approval ofthe Executive Director. 

3. 	 The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored once per monthbygrab 
sample. 

4. 	 There shall be no discharge of floating solids or visible foam in other than trace amounts and no discharge of visible oi I. 

5. 	 Effluent monitoring samples shall betaken at the following location(s): Followingthefinaltreatment unit. 

6. The effluent shall contain a minimum dissolved oxygen of4.0 mg/1 and shall be monitored once per week by grab sample. 
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Tw!venty Seven Limited and Guadalupe-Blanco River Aut!ty 	 TPDES Permit No. WQ0014959001• 
FINAL EFFLUENT LlMITATIONSAND MONITORING REQUIREMENTS 	 Outfall Number 001 

1. 	 Duringthe periodbeginninguponthe completion ofthe expansion to the 0.195 MGDfacilities and lasting through the date of 
expiration, the permittees are authorized to discharge subject to the following effluent limitations: 


The daily average flow of effluent shall not exceed 0.195 MGD; nor shall the average discharge during any two-hour period (2-hour 

peak) exceed 542 gpm. 


Effluent Characteristic Discharge Limitations 

DailyAvg 7-dayAvg DailyMax Single Grab Report DailyAvg. & Max. Single Grab 
mg/1 (Ibs/day) mg/1 mg/1 mg/1 Measurement Sample Type 

Frequency 

Flow,MGD Report N/A Report N/A Continuous Totalizing Meter 

Carbonaceous Biochemical 5 (8.1) 10 20 30 One/week Grab 
Oxygen Demand (5-day) 


Iotal Suspended Solids 6-(8.1 ) :to ...20 30 Gne/week Grab 


Ammonia Nitrogen 2 (3.2) 5 10 15 One/week Grab 


Total Phosphorus 1(1.6) 2 4 6 One/week Grab 

E. coli, CFUor MPN/100 ml 126 	 N/A N/A 399 One/month Grab 

2. 	 The effluent shall contain a chlorine residual ofat least 1.0 mg/1and shall not exceed a chlorine residual of4.0 mg/1after a detention 
time of at least20 minutes(based on peak flow), and shall be monitoredfivetimes perweek bygrab sample. An equivalent method of 
disinfection may be substituted only with prior approval ofthe Executive Director. 

3-	 The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored once per monthbygrab 
sample. 

4. 	 There shall beno discharge offloating solids orvisiblefoam inother than trace amounts and no discharge of visible oil. 

5. 	 Effluent monitoring samples shall betaken at the following location(s): Followingthe final treatment unit. 

6. The effluent shall contain a minimum dissolved oxygen of4.0 mg/1and shall be monitored once perweek bygrab sample. 
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Two Seventy Seven Limited and Guadalupe-B anco River Authority TPDES Permit No. WQ0014959001 

• DEFINITIONSAND STANDARD PERMIT CONDITIONS 

As required byTitle 30 TexasAdministrative Code (TAC) Chapter 305, certain regulations 
appear as standard conditions inwaste disch~rge permits. 30 TAC § 305.121- 305.129 (relating 
to Permit Characteristics and Conditions) as rJ.romulgated under the Texas Water Code (TWC) 
§§ 5.103 and 5.105, and the Texas Health and .Safety Code (THSC) §§ 361.017 and 361.024(a), 
establish the characteristics and standards fonwaste discharge permits, including sewage 
sludge, and those sections of 40 Code of Federal Regulations (CFR) Part 122 adopted by 
reference by the Commission. The following text includes these conditions and incorporates 
them into this permit. All definitions inTWC § 26.001 and 30 TAC Chapter 305 shall apply to 
this permit and are incorporated by reference Some specific definitions ofwords or phrases 
used in this permit are as follows: 

1. 	 Flow Measurements 

a. 	 Annual average flow - the arithmetic ayerage of all daily flow determinations taken 
within the preceding 12 consecutive calendar months. The annual average flow 
determination shall consist of daily flow volume determinations made by a totalizing 
meter, charted on a chart recorder anq limited to major domestic wastewater discharge 
facilities with one million gallons per day or greater permitted flow. 

• 
b. Daily average flow - the arithmetic ave age of all determinations of the daily flow within 

a period of one calendar month. The d~ily average flow determination shall consist of 
determinations made on at leastfour separate days. Ifinstantaneous measurements are 
used to determine the daily flow, the d~termination shall bethe arithmetic average of all 
instantaneous measurements taken during that month. Daily average flow determination 
for intermittent discharges shall consist of a minimum of three flow determinations on 
days of discharge. 

c. 	 Daily maximum flow - the highest total flow for any 24-hour period in a calendar month. 

d. 	 Instantaneous flow - the measured flow during the minimumtime requiredto interpret 
the flow measuring device. 

e. 	 2-hour peak flow (domestic wastewater treatment plants) -the maximumflow sustained 
for a two-hour period during the perio~ of daily discharge. The average of multiple 
measurements of instantaneous maximum flow within a two-hour period may be used to 
calculate the 2-hour peak flow. 

f. 	 Maximum 2-hour peak flow (domesti -I wastewater treatment plants) - the highest 2-hour 
peak flow for any 24-hour period in a aalendar month. 

2. 	 Concentration Measurements 

a. 	 Daily average concentration - the arith etic average of all effluent samples, composite or 
grab as required by this permit, witlli a period of one calendar month, consisting of at 
least four separate representative measurements. 

i. 	 For domestic wastewater treatment plants - When four samples are not available in a 
calendar month, the arithmetic average (weighted byflow) of all values in the 

• 
previous four consecutive month period consisting of at least four measurements 
shall be utilized as the daily averag~ concentration. 
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Two Seventy Seven Limited and Guadalupe-Blanco River Authority TPDES Permit No. WQ0014959001 

• 
ii. For all other wastewater treatmen plants - When four samples are not available in a 

calendar month , the arithmetic average (weighted by flow) of all values taken during 
the month shall be utilized as the daily average concentration. 

b. 	 7-day average concentration - the aritlimetic average of all effluent samples, composite 
or grab as required by this permit, wit in a period of one calendar week, Sunday through 
Saturday. 

c. 	 Daily maximum concentration - the maximum concentration measured on a single day, 
by the sample type specified inthe permit, within a period of one calendar month. 

d. 	 Daily discharge - the discharge of a pollutant measured during a calendar day or any 24
hour period that reasonably represents the calendar day for purposes of sampling. For 
pollutants with limitations expressed interms of mass, the daily discharge is calculated 
as the total mass of the pollutant discHarged over the sampling day. For pollutants with 
limitations expressed in other units of~measurement, the daily discharge is calculated as 
the average measurement of the pollutant over the sampling day. 

The daily discharge determination of aoncentration made using a composite sample shall 
be the concentration of the composite ,sample. When grab samples are used, the daily 
discharge determination of concentration shall be the arithmetic average (weighted by 
flow value) of all samples collected during that day. 

• 
e. Bacteria concentration (E. coli or Ent rococd) - Colony Forming Units (CFU) or Most 

Probable Number (IVIPN) of bacteria per 100 milliliters effluent. The daily average 
bacteria concentration is a geometric rpean of the values for the effluent samples 
collected in a calendar month. The geometric mean shall bedetermined by calculating 
the nth root of the product of all measurements made in a calendar month, where n 
equals the number of measurements ~ade; or, computed as the antilogarithm of the 
arithmetic mean ofthe logarithms of cHi measurements made ina calendar month. For 
any measurement of bacteria equaling zero, a substituted value of one shall be made for 
input into either computation method Ifspecified, the 7-day average for bacteria is the 
geometric mean of the values for all eluent samples collected during a calendarweek. 

f. 	 Daily average loading (lbs/day) - the arithmetic average of all daily discharge loading 
calculations during a period of one calendar month. These calculations must be made for 
each day of the month that a parameter is analyzed. The daily discharge, interms of 
mass (Ibs/day), is calculated as (Flow, MGDx Concentration, mg/1 x 8.34). 

g. 	 Daily maximum loading (Ibs/day) - the highest daily discharge, interms of mass 
(Ibs/day), within a period of one calen ar month. 

3. 	 Sample Type 

a. 	 Composite sample - For domestic wastewater, a composite sample is a sample made up 
of a minimumofthree effluent portions collected ina continuous 24-hour period or 
during the period of daily discharge ifless than 24 hours, and combined involumes 
proportional to flow, and collected at the intervals required by 30 TAC § 319.9 (a). For 
industrialwastewater, a composite sarrple is asample made up of a minimum of three 
effluent portions collected in a continuous 24-hour period or during the period of daily 

• 
discharge if less than 24 hours, and combined involumes proportional to flow, and 
collected at the intervals required by 30 TAC § 319.9 (b) . 
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Two Seventy Seven Limited and Guadalupe-8 anco River Authority TPDES Permit No. WQ0014959001 

• 

b. Grab sample - an individual sample cOf ected in less than 15 minutes . 


4. 	 Treatment Facility (facility) - wastewater facilities used inthe conveyance, storage, 
treatment, recycling, reclamation and/or 1isposal of domestic sewage, industrial wastes, 
agricultural wastes, recreational wastes, o~ other wastes including sludge handling or 
disposal facilities under the jurisdiction oMhe Commission. 

5. 	 The term "sewage sludge" is defined as sO~ld, semi-solid, or liquid residue generated during 
the treatment of domestic sewage in 30 T,l}C Chapter 312. This includes the solids that have 
not been classified as hazardous waste se~arated from wastewater by unit processes. 

6. 	 Bypass - the intentional diversion of a was)te stream from any portion of a treatment facility. 

MONITORINGAND REPORTINGREQlJJ lREMENTS 

1. 	 Self-Reporting 

• 

Monitoring results shall be provided at the intervals specified inthe permit. Unless 
otherwise specified inthis permit or otherWise ordered by the Commission, the permittee 
shall conduct effluent sampling and reporting in accordance with 30 TAC §§ 319.4 - 319.12. 
Unless otherwise specified, a monthlyefflJent report shall be submitted each month, to the 
Enforcement Division (Me 224), by the 2dth day of the following month for each discharge 
which is described by this permit whether :or not a discharge is made for that month. 
Monitoring results must be reported on an approved self-report form that is signed and 
certified as required by Monitoring and Rl porting Requirements NO.1 o . 

As provided by state law, the permittee is ubject to administrative, civil and criminal 
penalties, as applicable, for negligently or ~nowingly violating the Clean Water Act (CWA); 
TWC §§ 26, 27. and 28; and THSC § 361, i ~cluding but not limited to knowingly making any 
false statement, representation, or certification on any report, record, or other document 
submitted or required to be maintained u~der this permit, including monitoring reports or 
reports of compliance or noncompliance, Glrfalsifying, tampering with or knowingly 
rendering inaccurate any monitoring deviqe or method required by this permit or violating 
any other requirement imposed by state or federal regulations. 

2 . 	 Test Procedures · 11 1 

a. 	 Unless otherwise specified inthis per~ it, test procedures for the analysis of pollutants 
shall comply with procedures specified,in 30 TAC §§ 319.11- 319.12. Measurements, 
tests, and calculations shall be accurat~ly accomplished in a representative manner. 

b. 	 All laboratory tests submitted to demor strate compliance with this permit must meet the 
requirements of 30 TAC § 25. Environmental Testing Laboratory Accreditation and 
Certification . 

3. 	 Records of Results 

a. Monitoringsarnples and measurements shall betaken at times and in a manner so as to 

• 
be representative ofthe monitored activity . 
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Two Seventy Seven Limited and Guadalupe-Blanco River Authority TPDES Permit No. WQ00149S9001 

• 
b. Exceptfor records of monitoring information required by this permit related to the 

permittee's sewage sludge use and disposal activities, which shall be retained for a period 
of at least five years (or longer as required by 40 CFR Part 503), monitoring and 
reporting records, including strip cha~s and records of calibration and maintenance, 
copies of all records required by this pr,rmit, records of all data used to complete the 
application for this permit, and the certification requiredby 40 CFR § 264. 73(b )(9) shall 
be retained at the facility site, or shall be readily available for review by a TCEQ 
representative for a period of three years from the date ofthe record or sample, 
measurement, report, application or certification. This period shall be extended at the 
request ofthe Executive Director. 

c. 	 Records of monitoring activities shall Include the following: 

i. 	 date, time and place of sample or easurement; 

ii. 	 identity of individual who collectea the sample or made the measurement. 

iii. 	date and time of analysis; 

iv. 	identityofthe individual and labo atorywho performedthe analysis; 

v. 	 the technique or method of analys's; and 

vi. 	 the results of the analysis or measurement and quality assurance/quality control 
records. 

• The period during which records are required to be kept shall be automatically extended 
to the date of the final disposition of any administrative orjudicial enforcement action 
that may be instituted against the permittee. 

4. 	 Additional Monitoring by Permittee 

Ifthe perm ittee monitors any pollutant at the location( s) designated herein more freq uently 
than required by this permit using approved analytical methods as specified above, all 
results of such monitoring shall be includ, d in the calculation and reporting of the values 
submitted on the approved self-report form. Increased frequency of sampling shall be 
indicated on the self-report form. 

5. 	 Calibration of Instruments 

All automatic flow measuring or recordin~ devices and all totalizing meters for measuring 
flows shall be accurately calibrated by a trained person at plant start-up and as often 
thereafter as necessary to ensure accurac ,but not less often than annually unless 
authorized by the Executive Directorfor a longer period. Such person shall verify inwriting 
that the device is operating properly and giving accurate results. Copies of the verification 
shall be retained at the facility site and/or shall be readily available for review by a TCEQ 
representative for a period of three years. 

6. 	 Compliance Schedule Reports 

• 
Reports of compliance or noncompliancewith, or any progress reports on, interim and final 
reqUirements contained in any compliance schedule ofthe permit shall be submitted no later 
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Two Seventy Seven Limited and Guadalupe-Blanco River Authority TPDES Permit No. WQ0014959001 

• than 14days following each schedule date to the Regional Office and the Enforcement 
Division (MC 224). 

7. Noncompliance Notification 

a. 	 In accordance with 30 TAC § 305.125 19) any noncompliance which may endanger 
human health or safety, or the environ.ment shall be reported by the permittee to the 
TCEQ. Report of such information shall be provided orally or byfacsimile transmission 
(FAX) to the Regional Office within 24 hours of becoming aware of the noncompliance. A 
written submission of such informatidn shall also be provided by the permittee to the 
Regional Office and the Enforcement Division (MC 224) within five working days of 
becoming aware of the noncompliance. The written submission shall contain a 
description of the noncompliance and its cause; the potential danger to human health or 
safety, or the environment; the period of noncompliance, including exact dates and 
times; ifthe noncompliance has not b en corrected, the time it is expected to continue; 
and steps taken or planned to reduce, eliminate, and prevent recurrence ofthe 
noncompliance, and to mitigate its ad erse effects. 

b. 	 The following violations shall be reportted under Monitoring and Reporting Requirement 
7.a.: 

i. 	 Unauthorized discharges as detinet! in Permit Condition 2(g). 

ii. 	Any unanticipated bypass that exc eds any effluent limitation in the permit. 

• iii. Violation of a permitted maximurTl daily discharge limitation for pollutants listed 
specifically inthe Other Requirements section of an IndustrialTPDES permit. 

c. 	 In addition to the above, any effluent violation which deviates from the permitted 
effluent limitationby morethan 40% ~hall be reported by the permittee inwriting to the 
Regional Office and the Enforcement I?ivision (MC 224) within 5 working days of 
becoming aware of the noncompliance. 

d. 	 Any noncompliance other than that sp,ecified in this section, or any required information 
not submitted or submitted incorrectly, shall be reported to the Enforcement Division 
(MC 224) as promptlyas possible. Fo effluent limitation violations, noncompliances 
shall be reported on the approved self-report form. 

8. 	 Inaccordancewith the procedures descrioed in 30 TAC §§ 35.301- 35.303 (relatingto Water 
Quality Emergency and Temporary Orders) ifthe permittee knows in advance of the need 
for a bypass, it shall submit prior notice b . applying for such authorization . 

9. 	 Changes in Discharges ofToxic Substance 

All existing manufacturing, commercial, mining, and silvicultural permittees shall notify the 
Regional Office, orally or byfacsimile transmission within 24 hours, and both the Regional 
Office and the Enforcement Division (MC224) inwriting within five (5) working days, after 
becoming aware of or having reason to believe: 

• a. That any activity has occurred or will ~ccurwhich would result inthe discharge, on a 
routine or frequent basis, of any toxic pollutant listed at 40 CFR Part 122,Appendix 0, 
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Two Seventy Seven Limited and Guadalupe-B anco River Authority TPDES Permit No. WQ0014959001 

• Tables Iland III(exciuding Total Phe~ols) which is not limited inthe permit, ifthat 
discharge will exceed the highestofthe following "notification levels": 

i. 	 One hundred micrograms per liter (1 00 pg/L); 

ii. 	Two hundred micrograms per literl(200 pg/L) for acrolein and acrylonitrile; ·five 
hundred micrograms per liter (50q pg/L) for 2,4-dinitrophenol and for 2-methyl
4,6-dinitrophenol; and one milligram per liter (1 mg/L) for antimony; 

iii. 	Five (5) times the maximum conc Intration value reported for that pollutant inthe 
permit application; or 

iv. The level established by the TCEQ. 

b. 	 That any activity has occurred or will occur which would result in any discharge, on a 
nonroutine or infrequent basis, ofa toxic pollutant which is not limited inthe permit, if 
that discharge will exceed the highest (1)fthe following "notification levels": 

i . 	 Five hundred m icrogram s per lite1(500 pg/L); 

ii. 	One milligram per liter (1 mg/L) for antimony; 

iii. 	Ten (10) times the maximum concentration value reported for that pollutantinthe 
permit application; or 

• iv. The level established by the TCEQ. 

10. Signatories to Reports 

All reports and other information request~d by the Executive Director shall be signed by the 
person and in the manner required by 30 rAC § 305.128 (relating to Signatories to Reports). 

11. 	All Publicly Owned Treatment Works (POirWs) must provide adequate noticeto the 
Executive Director of the following: 

a. 	 Any new introduction of pollutants inte the POTWfrom an indirect discharger which 
would be subject to CWA § 301 or § 3°16 ifitwere directly discharging those pollutants; 

b. 	 Any substantial change inthe volume 9r character of pollutants being introduced into 
that POTWbya source introducing pdllutants into the POTWat the time of issuance of 
the permit; and 

c. 	 For the purpose of this paragraph, ade1quate notice shall include information on: 

i. 	 The quality and quantity of effluen~ introduced into the POTW; and 

ii. 	Any anticipated impact ofthe change on the quantity or quality of effluent to be 
discharged from the POTW. 

• 
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Two Seventy Seven Limited and Guadalupe-Blanco River Authority TPDES Permit No. WQ0014959001 

• PERM IT CONDITIONS 

1. General 

a. 	 When the permittee becomes aware t at it failed to submit any relevant facts ina permit 
application, or submitted incorrect information in an application or in any report to the 
Executive Director, it shall promptly ubmit such facts or information. 

b. 	 This permit is granted onthe basis of the information supplied and representations 
made by the permittee during action on an application, and relying upon the accuracy 
and completeness of that information and those representations. After notice and 
opportunity for a hearing, this permit may.be modified, suspended, or revoked, inwhole 
or in part, in accordance with 30 TAC Chapter 305. Subchapter D, during its term for 
good cause including, but not limited 0, the following: 

I. 	 Violation of any terms or conditioms of this permit; 

ii. 	 Obtaining this permit by misrepre entation or failure to disclose fully all relevant 
facts; or 

iii. A change in any condition that requires either a temporary or permanent reduction 
or elirnination of the authorized discharge. 

• 
c. The permittee shall furnish to the Executive Director, upon request and within a 

reasonable time, any information to determine whether cause exists for amending, 
revoking, suspending or terminating tbe permit. The permittee shall also furnish to the 
Executive Director, uponrequest, copies of records required to be kept by the permit. 

2. 	 Compliance 

a. 	 Acceptance of the permit by the person to whom it is issued constitutes acknowledgment 
and agreement that such personwill comply with all the terms and conditions embodied 
inthe permit, and the rules and other orders ofthe Commission. 

b. 	 The permittee has a dutyto comply w th all conditions of the permit. Failureto comply 
with any permit condition constitutes violation of the permit and the Texas Water Code 
or the Texas Health and Safety Code, and is grounds for enforcement action, for permit 
amendment, revocation, or suspensio , or for denial of a permit renewal application or 
an application for a permit for anothe facility. 

c. 	 Itshall not be a defense for a permittee in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with 
the conditions of the permit. 

d. 	 The permittee shall take all reasonable steps to minimize or prevent any discharge or 
sludge use or disposal or other permit violation that has a reasonable likelihood of 
adversely affecting human health or t e environment. 

e. 	 Authorization from the Commission is required before beginning any change in the 

• 
permitted facility or activity that may esult in noncompliance with any permit 
requirements. 
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• 
f. A permit may be amended, suspended and reissued, or revokedfor cause in accordance 

with 30 TAC §§ 305.62 and 305.66 an~ TWC§ 7.302 .The filing of a request by the 
permittee for a permit amendment, suspension and reissuance, or termination, or a 
notification of planned changes or antil ipated noncompliance, does not stay any permit 
condition. 

g. 	 There shall be no unauthorized discha ge ofwastewater or any other waste. For the 
purpose of this permit, an unauthorized discharge is considered to be any discharge of 
wastewater into or adjacent to water irnthe state at any location not permitted as an 
outfall or otherwise defined inthe Other Requirements section of this permit. 

h. 	 Inaccordancewith 30 TAC § 305.535(a), the permittee may allow any bypass to occur 
from a TPDES permittedfacilitywhich does not cause permitted effluent limitations to 
be exceeded or an unauthorized disch~rge to occur, but only ifthe bypass is also for 
essential maintenance to assure efficient operation . 

i. 	 The permittee is subject to administrative, civil, and criminal penalties, as applicable, 
under TWO §§ 7.051- 7.075 (relating to Administrative Penalties). 7.101-7.111 (relating 
to Civil Penalties). and 7.141- 7.202 (relating to Criminal Offenses and Penalties) for 
violations including. but not limited tot, negligently or knowingly violating the federal 
CWA §§ 301,302 ,306.307,308,318, or 405, or any condition or limitation 
implementing any sections in a permi~ issued under the CWA § 402, or any requirement 
imposed in a pretreatment program a ~proved under the CWA §§ 402 (a)(3) or 402 
(b)(8). 

• 3. Inspections and Entry 

a. 	 Inspectionand entry shall be allowed qS prescribed inthe TWC Chapters 26,27, and 28, 
and THSC § 361 . 

b. 	The members of the Commission and $mployees and agents of the Commission are 
entitled to enter any public or private qroperty at any reasonable time for the purpose of 
inspecting and investigating conditions relating to the quality of water in the state or the 
compliance with any rule, regulation, ~ermit or other order of the Commission. 
Members, employees. or agents of the Fommission and Commission contractors are 
entitled to enter public or private proP!3rty at any reasonable time to investigate or 
monitor or, ifthe responsible party is rilot responsive or there is an immediate danger to 
public health or the environment, to remove or remediate a condition related to the 
quality of water in the state. Members,employees. Commission contractors, or agents 
acting under this authoritywho enter , rivate property shall observe the establishment's 
rules and regulations concerning safet~, internal security, and fire protection, and ifthe 
property has management in residenc1, shall notify management or the person then in 
charge of his presence and shall eXhibif proper credentials . Ifany member, employee, 
Commission contractor, or agent is refpsed the right to enter in or on public or private 
property under this authority, the Executive Director may invoke the remedies 
authorized in TWC § 7.002. The statement above, that Commission entry shall occur in 
accordance with an establishment's rules and regulations concerning safety. internal 
security, and fire protection. is not gro nds for denial or restriction of entry to any part 
of the facility, but merely describes the Commission's duty to observe appropriate rules 

• 
and regulations during an inspection . 
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• 4. PermitAmendment and/or Renewal 

a. 	 The permittee shall give noticeto the ~xecutive Director as soon as possible of any 
planned physical alterations or additio1ns to the permitted facility ifsuch alterations or 
additions would require a permit amerdment or result ina violation of permit 
requirements. Notice shall also be required underthis paragraph when: 

i. 	 The alteration or addition to a permitted facility may meet one of the criteria for 
determining whether a facility is a gewsource in accordance with 30 TAC § 305.534 
(relating to New Sources and Newr ischargers); or 

ii. 	 The alteration or addition could si!gnificantly change the nature or increase the 
quantity of pollutants discharged. This notification applies to pollutants that are 
subject neither to effluent limitations inthe permit, norto notification requirements 
in Monitoring and Reporting Req irements NO.9; 

iii. 	The alteration or addition results in a significant change inthe permittee's sludge use 
or disposal practices, and such alteration, addition, or change may justify the 
application of permit conditions th t are different from or absent inthe existing 
permit, including notification of additional use or disposal sites not reported during 
the permit application process or not reported pursuantto an approved land 
application plan. 

• 
b. Priorto any facility modifications, additions, or expansions that will increase the plant 

capacity beyond the permitted flow, the permittee must apply for and obtain proper 
authorization from the Commission b~fore commencing construction . 

c. 	 The permittee must apply for an amendment or renewal at least 180 days prior to 
expiration of the existing permit in orqer to continue a permitted activity after the 
expiration date of the permit. Ifan ap~lication is submitted prior to the expiration date 
of the permit, the existing permit shalilremain in effect until the application isapproved, 
denied, or returned. Ifthe application IS returned or denied, authorization to continue 
such activity shall terminate upon the ~ffective date of the action. Ifan application is not 
submitted prior to the expiration date pfthe permit, the permit shall expire and 
authorization to continue such activitYI shall terminate. 

d. 	 Priorto accepting or generating waste!? which are not described inthe permit application 
or which would result ina significant ohange in the quantity or quality of the existing 
discharge, the permittee must report tl;1e proposed changes to the Commission. The 
permittee must apply for a permit amendment reflecting any necessary changes in 
permit conditions, including effluent limitations for pollutants not identified and limited 
by this permit. 

e. 	 Inaccordance with the TWC § 26.029~b), after a public hearing, notice ofwhich shall be 
given to the permittee, the Commissi0r. may require the permittee, from time to time, for 
good cause, in accordance with applic ble laws, to conform to new or additional 
conditions. 

f. 	 Ifany toxic effluent standard or prohih>ition (including any schedule of compliance 
specified insuch effluent standard or wohibition) is promulgated under CWA § 307(a) 

• 
for a toxic pollutantwhich is present imthe discharge and that standard or prohibition is 
more stringent than any limitation on he pollutant in this permit, this permit shall be 
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• modified or revoked and reissued to conform to the toxic effluent standard or 
prohibition. The permittee shall comply with effluent standards or prohibitions 
established under CWA § 307(a) for toxic pollutants within the time provided inthe 
regulations that established those sta~dards or prohibitions, even ifthe permit has not 
yet been modified to incorporate the r quirement. 

5. 	 Permit Transfer 

a. 	 Priorto any transfer of this permit, c~mmiSSion approval must be obtained . The 
Commission shall be notified inwritin of any change in control or ownership of 
facilities authorized by this permit. S h notification should be sent to the Applications 
Reviewand Processing Team (Me 14 )ofthe Water Quality Division. 

b. 	 A permit may be transferred only acc~rding to the provisions of 30 TAC § 305.64 
(relating to Transfer of Permits) and 30 TAC § 50.133 (relating to Executive Director 
Action onApplication orWQMP update). 

6. 	 Relationship to Hazardous Waste Activities 

This permit does not authorize any activity of hazardous waste storage, processing, or 
disposal that requires a permit or other authorization pursuant to the Texas Health and 
Safety Code. 

7. 	 Relationship to Water Rights 

• 
Disposal oftreated effluent by any means pther than discharge directly to water inthe state 
must be specifically authorized in this permit and may require a permit pursuant to TWC 
Chapter 11 . 

8. 	 Property Rights 

A permit does not convey any property rights of any sort, or any exclusive privilege. 

9 . 	 Permit Enforceability 

The conditions of this permit are severabl , and ifany provision of this permit, or the 
application of any provision ofthis permi~to any circumstances, is held invalid, the 
application of such provision to other circl!Jmstances, and the remainder of this permit, shall 
not be affected thereby. 

10. Relationship to PermitApplication 

The application pursuant to which the pe mit has been issued is incorporated herein; 
provided, however, that in the event of a conflict between the provisions of this permit and 
the application, the provisions of the perl it shall control. 

11 . 	Notice of Bankruptcy 

a. 	 Each permittee shall notify the Executive Director, inwriting, immediately following the 
filing of a voluntary or involuntary petition for bankruptcy under any chapter ofTitle 11 

• 
Bankruptcy) of the United States Codd (11 USC) by or against: 

Page 12 



~ 

Two Seventy Seven Limited and Guadalupe-Blanco River Authority TPDES Permit No. WQ0014959001 

• i. the permittee; 

ii. 	an entity (as that term is defined i~ 11 USC, § 101 (14)) controlling the permittee or 
listing the perm it or permittee as property of the estate; or 

iii. 	an affiliate (as that term is define in 11 USC, § 101(2)) of the permittee. 

b. 	 This notification must indicate: 

i. 	 the name of the permittee and the permit number(s); 

ii. 	the bankruptcy court in which the petition for bankruptcy was filed; and 

iii. the date offiling of the petition. 

OPERATIONAL REQUIREMENTS 

1. 	 The permittee shall at all times ensure that the facility and all of its systems of collection, 
treatment, and disposal are properly operated and maintained. This includes, but is not 
limited to, the regular, periodic examinat~'n of waste water solids within the treatment plant 1 
by the operator in order to maintain an a propriate quantity and quality of solids inventory 
as described in the various operator traini g manuals and according to accepted industry 
standards for process control. Process co trol, maintenance, and operations records shall be 
retained at the facility site, or shall be rea ily available for review by a TCEQ representative, 

• 

for a period of three years . 


2. 	 Upon requestby the Executive Director, me permittee shall take appropriate samples and 
provide proper analysis in order to demonstrate compliance with Commission rules. Unless 
otherwise specified inthis permit or otherwise ordered by the Commission, the permittee 
shall comply with all applicable provision~ of 30 TAC Chapter 312 concerning sewage sludge 
use and disposal and 30 TAC §§ 319.21- 3n 9.29 concerning the discharge of certain 
hazardous metals. 

3. Domestic wastewater treatment facilities hall comply with the following provisions: 

a. 	 The permittee sha II notify the Municipal Permits Team, Wastewater Perm itting Section 
(MC 148) of the Water Quality Divisioh, inwriting, of any facility expansion at least 90 
days prior to conducting such activity. 

b. 	 The permittee shall submit a closure p an for review and approval to the Municipal 
Permits Team, Wastewater Permittin Section (MC 148) of the Water Quality Division, 
for any closure activity at least 90 day prior to conducting such activity. Closure is the 
act ofpermanentlytaldng a waste maagement unit or treatment facility out of service 
and includes the permanent removal f .om service of any pit, tank, pond, lagoon, surface 
impoundment and/or other treatmenVunit regulated by this permit. 

4. 	 The permittee is responsible for installing prior to plant start-up, and subsequently 
maintaining, adequate safeguards to prevent the discharge of untreated or inadequately 

• 
treated wastes during electrical power faillllres by means of alternate power sources, standby 
generators, and/or retention of inadequately treated wastewater . 
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• 5. Unless otherwise specified, the permittee shall provide a readily accessible sampling point 
and, where applicable, an effluent flow measuring device or other acceptable means by 
which effluent flow maybe determined. 

6. The permittee shall remit an annual wate quality fee to the Commission as required by 30 
TAC Chapter 21 . Failureto pay the fee may result in revocation of this permit underTWC § 
7.302(b)(6). 

7. 	 Documentation 

For all written notifications to the Commission required of the permittee by this permit, the 
permittee shall keep and make available ~ copy ofeach such notification under the same 
conditions as self-monitoring data are re~ uired to be kept and made available. Except for 
information required for TPDES permit applications, effluent data, including effluent data in 
permits, draft permits and permit applications, and other information specified as not 
confidential in 30 TAC §§ 1.5(d), any info mation submitted pursuant to this permit maybe 
claimed as confidential by the submitter. Any such claim mustbe asserted inthe manner 
prescribed in the application form or by stamping the words confidential business 
informationon each page containing sucm, information. Ifno claim is made at the time of 
submission, information may be made available to the public without further notice. Ifthe 
Commission or Executive Director agrees with the designation of confidentiality, the TCEQ 
will not provide the informationfor public inspection unless required by the Texas Attorney 
General or a court pursuant to an open records request. Ifthe Executive Director does not 
agree with the designation of confidentiality, the person submitting the information will be 

• 

notified . 


8. 	 Facilities that generate domestic wastewa; er shall complywith the following provisions; 
domestic wastewater treatment facilities at permitted industrial sites are excluded. 

a. 	 Whenever flow measurements for anY1~dOmestic sewage treatment facility reach 75% of 
the permitted daily average or annual average flow for three consecutive months, the 
permittee must initiate engineering a dfinancial planningfor expansion and/or 
upgrading of the domestic wastewate~treatment and/or collection facilities. Whenever 
the flow reaches 90% of the permitte daily average or annual average flow for three 
consecutive months, the permittee sh II obtain necessary authorization from the 
Commission to commence constructiqn of the necessary additional treatment and/or 
collection facilities. I nthe case of a domestic wastewater treatment facility which reaches 
75% of the perm itted daily average or annual average flow for three consecutive months, 
and the planned population to be served or the quantity of waste produced is not 
expected to exceed the design limitati~ns of the treatment facility, the permittee shall 
submit an engineering report supportIng this claim to the Executive Director ofthe 
Commission . 

Ifinthejudgment of the Executive Direector the population to be servedwill not cause 
permit noncompliance, then the requi ement of this section may bewaived. To be 
effective, any waiver must be inwritin and signed by the Director of the Enforcement 
Division(MC 169) of the Commission and such waiver of these requirements will be 
reviewed upon expiration of the existirg permit; however, any such waiver shall notbe 
interpreted as condoning or excusing any violation of any permit parameter . 

• 
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• b. The plans and specifications for domestic sewage collection and treatment works 
associated with any domestic permit must be approved by the Commission and failure to 
secure approval before commencing Qonstruction of such works or making a discharge is 
a violation of this permit and each day is an additional violation until approval has been 
secured. 

c. 	 Permits for domestic wastewater trea ment plants are granted subject to the policy of the 
Commission to encourage the develoRment of area-wide waste collection, treatment, and 
disposal systems. The Commission reserves the right to amend any domestic wastewater 
permit in accordance with applicable procedural requirements to require the system 
covered by this permit to be integrate~ into an area-wide system, should such be 
developed; to require the delivery of t~e wastes authorized to be collected in , treated by 
or discharged from said system, to su~h area-wide system; or to amend this permit in 
any other particular to effectuate the <Commission's policy. Such amendments may be 
made when the changes required are advisable for water quality control purposes and 
are feasible on the basis ofwaste treatment technology, engineering, financial, and 
related considerations existing at the time the changes are required, exclusive ofthe loss 
of investment in or revenues from any: then existing or proposed waste collection, 
treatment or disposal system. 

9. 	 Domestic wastewater treatment plants shall be operated and maintained by sewage plant 
operators holding a valid certificate of competency at the required level as defined in 30 TAC 
Chapter 30. 

• 

xo. For Publicly Owned Treatment Works (pdnws),the 3D-day average (or monthly average) 


percent removal for BOD and TSS shall nbt be less than 85%, unless otherwise authorized by 

this permit. 


11 . Facilities that generate industrial solid wa te as defined in 30 TAC § 335.1 shall complywith 
these provisions: 

a. 	Any solid waste, as defined in 30 TAC 9335.1 (including but not limited to such wastes 
as garbage, refuse, sludge from a wast treatment, water supply treatment plant or air 
pollution control facility, discarded m terials, discarded materials to be recycled, 
whether the waste is solid, liquid, or semisolid), generated by the permittee during the 
management and treatment of wastewater, must be managed in accordance with all 
applicable provisions of 30 TAC Chapter 335 . relating to Iftdustrial Solid Waste 
Management. 

b. 	 Industrialwastewater that is being collected, accumulated, stored, or processed before 
discharge through any final discharge outfall, specified by this permit, is considered to be 
industrial solid waste untilthe waste~ater passes through the actual point source 
discharge and must be managed in acc;ordance with all applicable provisions of 30 TAC 
Chapter 335. 

c. 	 The permittee shall provide written notification, pursuant to the requirements of 30 TAC 
§ 335.8(b)(1), to the Environmental Cleanup Section (Me 127) ofthe Remediation 
Division informing the Commission of any closure activity involving an Industrial Solid 
Waste Management Unit, at least 90 days prior to conducting such an activity . 

• 
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• d. Construction of any industrial solid waste management unit requires the prior written 
notification of the proposed activity to the Registration and Reporting Section (MC 129) 
of the Registration, Review, and Repqrting Division . No person shall dispose of 
industrial solid waste, including sludge or other solids from wastewater treatment 
processes, prior to fulfilling the deed rtecordation requirements of 30 TAC § 335.5. 

e. 	 The term "industrial solid waste man~ement unit" means a landfill, surface 
impoundment, waste-pile, industrial rnace, incinerator, cement kiln, injectionwell, 
container, drum, salt dome waste con ainment cavern, or any other structure vessel, 
appurtenance, or other improvement I n land usedto manage industrial solid waste. 

f. 	 The permittee shall keep management records for all sludge (or other waste) removed 
from any wastewater treatment proce$s. These records shall fulfill all applicable 
requirements of 30 TAC § 335 and mLlst include the following, as it pertains to 
wastewater treatment and discharge: 

i. 	 Volume of waste and date(s) gene'ated from treatment process; 
ii. 	Volume of waste disposed ofon-si e or shipped off-site; 
iii. 	Date(s) of disposal; 
iv . 	Identity of hauler or transporter; 
v. 	 Location ofdisposal site; and 
vi. 	Method offinal disposal. 

• 
The above records shall be maintained! on a monthly basis. The records shall be retained 
at the facility site, or shall be readily a ailable for review by authorized representatives of 
the TCEQ for at leastfive years . 

12. Forindustrialfacilities to which the requi ~ements of 30 TAC § 335 do not apply, sludge and 
solid wastes, including tank cleaning and contaminated solids for disposal, shall be disposed 
of in accordance with THSC § 361. 

TCEQ Revision 08/2008 

• 
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• 
SLUDGE PROVISIONS 

The permittee is authorized to dispose of slud!lle only at a Texas Commission on Environmental 
Quality (TCEQ) authorized land application si ~e or co-disposal landfill. The disposal of sludge by 
landapplicationon property owned , leasedor underthe direct control ofthe permittee 
is a violation ofthe permit unless the site is authorized with the TCEO . This provision 
does not authorize Distributionand Marketingofsludge. This provision does not 
authorize land application of Class A Sludge.This provision does not authorize the 
permitteeto land apply sludge onpropJ rty owned, leasedor under the direct control of 
the permittee. 

SECTION I. REOUIREMENTSAPPLYI G TO ALL SEWAGE SLUDGE LAND 
APPLICATION 

A. 	General Requirements 

1. 	 The permittee shall handle and dispose of ewage sludge in accordance with 30 TAC § 312 and all 
other applicable state and federal regulations ina mannerthat protects public health and the 
environment from any reasonably anticipated adverse effects due to any toxic pollutants that may 
be present in the sludge. 

• 
2. Inail cases, ifthe person (permit holder) who prepares the sewage sludge supplies the sewage 

sludge to another person for land application use or to the owner or lease holder of the land, the 
permit holder shall provide necessary information to the parties who receive the sludge to assure 
compliance with these regulations . 

3 . 	 The permittee shall give 180 days prior notice to the Executive Director in care of the Wastewater 
Permitting Section (MC 148)ofthe Water Quality Divisionofany change planned inthe sewage 
sludge disposal practice . 

B . Testing Requirements 

1. 	 Sewage sludge shall be tested once during the term of this permit in accordance with the method 
specified in both40 CFR Part 261 ,Appendix Iland 40 CFR Part 268, Appendix .[Toxicity 
Characteristic Leaching Procedure (TCLP)~ or other method that receives the prior approval of 
the TCEQ for the contaminants listed in 40 CFR Part 261.24, Table 1. Sewage sludge failing this 
test shall be managed according to RCRAstandards for generators of hazardous waste, and the 
waste's disposition must be in accordance with all applicable requirements for hazardous waste 
processing, storage, or disposal. Followingfailure of any TCLP test, the management or disposal 
of sewage sludge at a facility other than an authorized hazardous waste processing, storage, or 
disposal facility shall be prohibited until s ch time as the permittee can demonstrate the sewage 
sludge no longer exhibits the hazardous waste toxicity characteristics (as demonstrated by the 
results of the TCLP tests). A written report shall be provided to both the TCEQ Registration and 
Reporting Section (MC 129) of the Permitt ng and Remediation Support Division andthe 
Regional Director (MC Region 13)within seven (7) days afterfailing the TCLPTest. 

• 
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• 
The report shall contain test results, certification that unauthorized waste management has 
stopped and a summary of alternative dislPosal plans that complywith RCRAstandards for the 
manage me nt of hazardous waste. The repprt shall be addressed to : Director, Registration, 
Review, and Reporting Division (Me 129), Texas Commission on Environmental Quality, P.O. 
Box 13087,Austin, Texas 78711-3087. In$ddition, the permittee shall prepare an annual report 
on the results of all sludge toxicity testing.~ This annual report shall be submitted to the TCEQ 
Regional Office (Me Region 13) and the Water Quality Compliance MonitoringTeam (Me 224) of 
the Enforcement Division by September 3f of each year. 

2 . 	 Sewage sludge shall not be applied to the I nd ifthe concentration ofthe pollutants exceeds the 
pollutant concentration criteria in Table 1 The frequency of testing for pollutants in Table 1 is 
found in Section I.e. 

Pollutant 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 

• 
Mercury 
Molybdenum 
Nickel 
PCBs 
Selenium 
Zinc 

* Oryweight basis 

3. 	 Pathogen Control 

TIABlE 1 

Ceiling Concentration 
(Milligrams per kilogramY* 

75 
85 

3000 
4300 

840 
57 
75 

420 
49 

100 

7500 

All sewage sludge that is applied to agricu_IJturalland, forest, a public contact site, or a reclamation 
site shall be treated by one ofthe following methods to ensure that the sludge meets either the 
Class A or Class Bpathogen requirements. 

a. 	 Six alternatives are available to demonstrate compliance with Class A sewage sludge. The first 
4 options require either the density offecal coliform in the sewage sludge be less than 1000 

Most Probable Number (MPN) per gram oftotal solids (dryweight basis), or the density of 
Salmonella sp. bacteria inthe sewage sludge be less than three MPN perfour grams oftotal 
solids (dry weight basis) at the time the sewage sludge is used or disposed. Below are the 
additional req uirements necessary to ,eet the definition ofa Class A sludge. 

Alternative 1- The temperature of the sewage sludge that is used or disposed shall be 
maintained at or above a specific value or a period of time. See 30 TAC § 312.82(a )(2)(A) for 
specific information . 

• 
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• 
Alternative 2 - The pH ofthe sewage s udge that is used or disposed shall be raised to above 12 
std. units and shall remain above 12 std. units for 72 hours . 

The temperature of the sewage sludge shall be above 520 Celsius for 12 hours or longer during 
the period that the pH ofthe sewage s udge is above 12 std. units. 

At the end of the 72-hour period during which the pH of the sewage sludge is above 12 std. 
units, the sewage sludge shall be air dnied to achieve a percent solids in the sewage sludge 
greater than 50%. 

Alternative 2 - The sewage sludge shall be analyzed for enteric viruses prior to pathogen 
treatment. The limitfor enteric viruse~ is less than one Plaque-forming Unit perfour grams of 
total solids (dry weight basis) either before or following pathogen treatment. See 30 TAC § 
3i2.82(a)(2)(C)(i-iii) for specific information. The sewage sludge shall be analyzed for viable 
helminth ova prior to pathogen treatment. The limitfor viable helminth ova is less than one 
per four grams of total solids (dry weiQht basis) either before or following pathogen treatment. 
See 30 TAC § 3i2.82(a)(2)(C)(iv-vi) for specific information. 

I 
Alternative A - The density of enteric viruses in the sewage sludge shall be less than one 
Plaque-forming Unit per four grams 0 total solids (dryweight basis) at the time the sewage 
sludge is used or disposed. The density of viable helminth ova inthe sewage sludge shall be 
less than one per four grams of total s(])lids (dry weight basis) at the time the sewage sludge is 
used or disposed. 

Alternative 5 CPFRP") - Sewage sludge trat is used or disposed of shall betreated in one ofthe 
processes to Further Reduce Pathogen (PFRP) described in 40 CFR Part 503, Appendix B. 
PFRP include composting, heat drying, heat treatment, and thermophilic aerobic digestion . 

Alternative 6 (PFRP Equivalent) - Sewfge sludge that is used or disposed of shall be treated in 
a process that has been approved by the U.S. Environmental Protection Agency as being 
equivalent to those inAlternative 5. 

• 

b. 	 Three alternatives are available to de onstrate compliance with Class B criteria for sewage 

sludge. 

Alternative 1 

I. 	 A minimum of seven random samRles of the sewage sludge shall be collected within 48 
hours ofthe time the sewage sludg~ is used or disposed of during each monitoring episode 
for the sewage sludge. 

ii. 	The geometric meanofthe density offecal coliform inthe samples collected shall beless 
than either 2,000,000 MPN per gram oftotal solids (dryweight basis) or 2,000 ,000 
Colony Forming Units per gram oftotal solids (dry weight basis). 

Alternative 2 - Sewage sludge that is used or disposed of shall be treated in one of the 
Processes to Significantly Reduce Pathogens (PSRP) described in40 CFR Part 503, Appendix 
B, so long as all of the following requir . ments are met by the generator of the sewage sludge . 

• 
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• 
i. Prior to use or disposal, all the sewage sludge must have been generated from a single 

location, except as provided in paragraphv. below; 

ii. 	An independent Texas Licensed Professional Engineer must make a certification to the 
generator of a sewage sludge that the wastewater treatment facility generating the sewage 

• 


sludge is designed to achieve one Of the PSRP at the permitted design loading of the 
facility. The certification need only be repeated ifthe design loading of the facility is 
increased. The certification shall i~clude a statement indicating the design meets all the 
applicable standards specified in ppendix B of 40 CFR Part 503; 

iii. Prior to any off-site transportatio or on-site use or disposal of any sewage sludge 
generated at awastewater treatment facility, the chief certified operator of the wastewater 
treatment facility or other responsible official who manages the processes to significantly 
reduce pathogens at the wastewat~r treatment facility for the permittee, shall certify that 
the sewage sludge underwent at le~stthe minimum operational requirements necessary in 
order to meet one ofthe PSRP. The acceptable processes and the minimum operational 
and record keeping requirements shall be in accordance with established u.S. 
Environmental Protection Agency inal guidance; 

iv. All certification records and operational records describing how the requirements of this 
paragraph were met shall be kept ~y the generator for a minimum of three years and be 
available for inspection by commission staff for review; and 

v. 	 Ifthe sewage sludge is generated f om a mixture of sources, resulting from a person who 
prepares sewage sludge from morethan one wastewater treatment facility, the resulting 
derived product shall meet one ofthe PSRP, and shall meet the certification, operation, 
and record keeping requirements r this paragraph. 

Alternative 3 - Sewage sludge shall be ~reated in an equivalent process that has been approved 
by the u.S. Environmental Protection Agency, so long as all ofthe following requirements are 
met by the generator of the sewage slu ge. 

i. 	 Prior to use or disposal, all the sewage sludge must have been generated from a single 
location, except as provided inparagraphv. below; 

ii. 	 Prior to any off-site transportation or on-site use or disposal of any sewage sludge 
generated at awastewater treatme!lt facility, the chief certified operator of the wastewater 
treatment facility or other responsible official who manages the processes to significantly 
reduce pathogens at the wastewatdr treatment facility for the permittee, shall certify that 
the sewage sludge underwent at le~st the minimum operational reqUirements necessary in 
order to meet one of the PSRP. Thetacceptable processes and the minimum operational 
and record keeping requirements Snail be in accordance with established u.s. 
Environmental Protection Agency final guidance; 

iii. All certification records and operational records describing howthe requirementsofthis 
paragraph were metshall bekept ~ythe generator for a minimum of three years and be 
available for inspection by commission stafffor review; 

• 
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• 
iv. The Executive Directorwill accept rom the U.S. Environmental Protection Agency a 

finding of equivalency to the defined PSRP;and 

v. 	 Ifthe sewage sludge is generated f~m a mixture of sources resulting from a person who 
prepares sewage sludge from more than one wastewater treatment facility, the resulting 
derived product shall meet one ofthe Processes to Significantly Reduce Pathogens, and 
shall meet the certification, operatir n, and record keeping req uirements of this paragraph. 

Inaddition, the following site restrictions must be met ifClass B sludge island applied: 

i. 	 Food crops with harvested parts th t touch the sewage sludge/soil mixture and are totally 
above the land surface shall not be harvested for 14 months after application of sewage 
sludge. 

ii. 	 Food crops with harvested parts below the surface of the land shall not be harvestedfor 20 
months after application of sewage\sludge when the sewage sludge remains on the land 
surface for 4 months or longer prior to incorporation into the soil. 

iii. 	Food crops with harvested parts b low the surface of the land shall not be harvested for 38 
months after application of sewage sludge when the sewage sludge remains on the land 
surface for less than 4 months prior to incorporation intothe soil. 

iv. 	 Food crops, feed crops, andfiber c . ps shall not be harvested for 30 days after application 
of sewage sludge. 

• 
v. Animals shall not be allowed to graze on the landfor 30 days after application of sewage 

sludge. 

vi. 	 Turf grown on landwhere sewage slludge is applied shall not be harvested for 1year after 
application of the sewage sludge wHen the harvested turf is placed on either landwith a 
high potential for public exposure , r a lawn. 

vii. Public access to land with a high potential for public exposure shall be restricted for 1year 
after application of sewage sludge. 

viii. Public access to land with a low potential for public exposure shall be restricted for 30 
days after application of sewage slutlge. 

ix. 	 Land application of sludge shall be In accordance with the buffer zone requirements found 
in 30 TAG § 312.44. 

4. 	 Vector Attraction Reduction Requirements 

All bulk sewage sludge that is applied to agricultural land, forest, a public contact site, or a 
reclamation site shall be treated by one of the following Alternatives 1 through 10 for vector 
attraction reduction . 

• 
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• 
Alternative 1· The mass of volatile sofds in the sewage sludge shall be reduced by a minimum 

of38% . 

Alternative 2 IfAlternative 1cannot me met for an anaerobically digested sludge, 
demonstration can be made bydigesting a portion of the previously digested 

Alternative q 

Alternative 4 

Alternative 5 

Alternative 6 

• 
Alternative 7 

Alternative 8 

Alternative Q 

• 
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sludge anaerobically inlthe laboratory in a bench-scale unitfor 40 additional 
days at a temperature between 30° and 370 Celsius. Volatile solids must be 
reduced by less than 17% to demonstrate compliance. 

IfAlternative 1cannot t>e met for an aerobically digested sludge, demonstration 
can be made by digesting a portion ofthe previously digested sludge with 
percent solids oftwo pJrcent or less aerobically inthe laboratory in a bench
scale unit for 30 additidnal days at 20° Celsius. Volatile solids must be reduced 
by less than 15% to de~onstrate compliance. 

The specific oxygen upt ke rate (SOUR) for sewage sludge treated in an aerobic 
process shall be equal to or less than 1.5 milligrams of oxygen per hour per 
gram of total solids (dryweight basis) at a temperature of 20° Celsius. 

Sewage sludge shall be ,reated in an aerobic process for 14 days or longer. 
Duringthat time, the temperature ofthe sewage sludge shall be higher than 
40° Celsius and the average temperature of the sewage sludge shall be higher 
than 450 Celsius. t 

The pH of sewage slud9rshall be raised to 12 or higher by alkali addition and, 
without the addition of more alkali shall remain at 12 or higher for two hours 
and then remain at a pHi of 11 .5 or higherfor an additional 22 hours at the time 
the sewage sludge is pr pared for sale or given away in abag or other 
container. 

The percent solids of se age sludge that does not contain unstabilized solids 
generated ina primary r astewater treatment process shall be equal to or 
greater than 75% based fon the moisture content and total solids prior to mixing 
with other materials. U~stabilizedsolids are defined as organic materials in 
sewage sludge that have not been treated in either an aerobic or anaerobic 
treatment process. 

The percent solids of sewage sludge that contains unstabilized solids generated 
in a primary wastewater treatment process shall be equal to or greater than 
90% based on the mois\ure content and total solids prior to mixing with other 
materials at the time the sludge is used. Unstabilized solids are defined as 
organic materials in sewage sludge that have not been treated in either an 
aerobic or anaerobic treatment process. 

i. Sewage sludge shall be injected below the surface of the land. 

i i. No significant amount ofthe sewage sludge shall be present on 
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• 

the land surface within one hour after the sewage sludge is injected . 


iii. 	 When sewage sludge that is injected below the surface of the land is Class 
A with respect to pathogens, the sewage sludge shall be injected below the 
land surface withiri eight hours after being discharged from the pathogen 

Alternative 10

treatment process. 

i. Sewage sludge applied to the land surface or placed on a surface disposal 
site shall be incorpprated into the soil within six hours after application to 
or placement on th land. 

II. When sewage slud e that is incorporated into the soil is Class A with 
respect to pathoge~s, the sewage sludge shall be applied to or placed on 
the land within eig t hours after being discharged from the pathogen 
treatment process. 

c. Monitoring Requirements 

Toxicity Characteristic Leaching Procedure 
(TCLP) Test 
PCBs 

- once during the term of this permit 

- once during the term of this permit 

All metal constituents and fecal coliform or Salmonella sp. bacteria shall be monitored at the 
appropriate frequency shown below, pursuanMo 30 TAC § 312.46(a)(1): 

• Amount of sewage sludge (*) 
metric tons per a6s-dav period 

o to less than 290 

290 to less than 1,500 

1,500 to less than 15,000 

15,000 or greater 

Monitoring Frequency 

OncelYear 

Once/Quarter 

Once/Two Months 

Once/Month 

(*) The amount ofbulk sewage SlUd9j applied to the land (dry wt. basis). 

Representative samples of sewage sludge shall be collected and analyzed in accordance with the 
methods referenced in 30 TAC § 312.7 

• 
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• 
SECTION II. REQUIREMENTS SPECIFI~ TO BULKSEWAGE SLUDGE FOR 

APPLICATION TO THE LAND MEETINGCLASSA or B PATHOGEN 
REDUCTIONAND THE Cq MULATIVE LOADING RATES I NTABLE 2. OR 
CLASS B PATHOGEN RED~CTIONAND THE POLLUTANT 
CONCENTRATIONS INTA LE 3 

For those permittees meeting Class A or Bpathogen reduction requirements and that meet the 
cumulative loading rates in Table 2 below, or the Class Bpathogen reduction requirements and contain 
concentrations of pollutants below listed in Table 3. the following conditions apply: 

A. 	Pollutant Limits 
Table 2 

Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 

• 	
Zinc 

Pollutant 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Zinc 

Cumulative Pollutant Loading 

Rate 


("pounds per acre!* 

36 
35 

2677 
1339 
268 

15 
Report Only 

375 
89 

2500 

MonthlyAverage 

Concentration 


("milligrams per kilogram)* 

41 
39 

1200 

1500 
300 

17 

Report Only 


420 
36 

2800 
*Dry weight basis 

B. Pathogen Control 

All bulk sewage sludge that is applied to agric Ituralland, forest, a public contact site, a reclamation 
site, shall be treated by either Class A or Class Bpathogen reduction requirements as defined above in 

• 
Section I.B.3. 
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• 
c. Management Practices 

1. 	 Bulk sewage sludge shall notbe applied to agricultural land, forest, a public contact site, or a 
reclamation site that is flooded , frozen, or snow-covered so that the bulk sewage sludge enters a 
wetland or other waters inthe State. 

2. 	 Bulksewage sludge not meeting Class A requirements shall be land applied in a manner which 
complies with the Management ReqUiremr nts in accordance with 30 TAC § 312.44. 

3. 	 Bulksewage sludge shall be applied at or oelowthe agronomic rate of the cover crop. 

4. 	 An information sheet shall be provided toI he person who receives bulk sewage sludge sold or 
given away. The information sheet shall cqmtain the following information: 

a. 	The name and address of the person who prepared the sewage sludge that is sold or given 
away in abag or other container for application to the land. 

b. 	 A statement that application of the se Iage sludge to the land is prohibited except in 
accordance with the instruction on the label or information sheet. 

c. 	 The annual whole sludge application rqite for the sewage sludge application rate for the sewage 
sludge that does not cause any ofthe cumulative pollutant loading rates in Table 2 above to be 
exceeded, unless the pollutant concentrations in Table 3 found in Section Ilabove are met. 

D. 	Notification Requirements 

• 1. Ifbulk sewage sludge is applied to land in State other than Texas, written notice shall be 
provided prior to the initial land applicati~n to the permitting authority for the State inwhich the 
bulk sewage sludge is proposed to be appliled. The notice shall include: 

a. 	 The location, by street address, and specific latitude and longitude, ofeach land application 
site. 

b. 	 The approximate time period bulk sewage sludge will be applied to the site . 

c. 	 The name, address, telephone numben, and National Pollutant Discharge Elimination System 
permit number (if appropriate) for the person who will apply the bulk sewage sludge. 

2 . 	 The permittee shall give 180days prior nOficeto the Executive Director in care of the Wastewater 
Permitting Section (Me 148)ofthe Water Quality Divisionof any change planned in the sewage 
sludge disposal practice. 

E. 	Record keeping Requirements 

The sludge documents will be retained at the acility site and/or shall be readily available for review 
by a TCEQ representative. The person who prepares bulk sewage sludge or a sewage sludge material 
shall develop the following information and small retain the information at 

• 
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• 
the facility site and/or shall be readily availabll for review by a TCEQ representative for a period of 
five years . Ifthe permittee supplies the sludge to another person who land applies the sludge, the 
permittee shall notify the landapplier ofthe requirements for record keepingfound in 30 TAC § 
312.47 for persons who land apply. 

1. The concentration (mg/kg) in the sludge of each pollutant listed in Table 3 above and the 
applicable pollutant concentration criteria!(mg/kg), or the applicable cumulative pollutant 
loading rate and the applicable cumulative pollutant loading rate limit (Ibs/ac) listed in Table 2 
above. 

2. A description of how the pathogen reducti n requirements are met (including site restrictions for 
Class B sludge, ifapplicable). 

3. 	 A description of how the vector attraction eduction requirements are met. 

4. 	 A description of how the management pra tices listed above in Section II.e are being met. 

5. 	 The following certification statement: 

"I certify, under penalty of law, that the applicable pathogen requirements in 30 TAC § 312.82(a) 
or (b) and the vector attraction reduction requirements in 30 TAC § 312.83(b) have been met for 
each site on which bulk sewage sludge is a : plied. This determination has been made under my 
direction and supervision in accordance with the system designed to ensure that qualified 
personnel properly gather and evaluate the information usedto determine that the management 
practices have been met. lam aware that t~ere are significant penalties for false certification 

• 

including fine and imprisonment." 


6. 	 The recommended agronomic loading rate from the references listed inSection II.C.3. above, as 
well as the actual agronomic loading rate shall be retained. The person who applies bulk sewage 
sludge or a sewage sludge material shall d~velop the following information and shall retain the 
information at the facility site and/or shall be readily available for review by a TCEQ 
representative indefinitely. Ifthe permittee supplies the sludge to another person who land 
applies the sludge, the permittee shall notify the land applier ofthe requirements for record 
keepingfound in30 TAC § 312.47for pers nswho land apply: 

a. 	 A certification statement that all apPlic~ble requirements (specifically listed) have been met, 
and that the permittee understands that there are significant penalties for false certification 
includingfine and imprisonment. See ~O TAC § 3i2.47(a)(4 )(A)(ii) or 30 TAC § 
3i2.47(a)(5)(A)(ii), as applicable, and tb the permittee's specific sludge treatment activities. 

b. 	 The location, by street address, and specific latitude and longitude, of each site on which 
sludge is applied. 

c. 	 The number of acres ineach site onwh'ch bulk sludge is applied. 

d. 	 The date and time sludge is applied to each site. 

• 
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• 
e. The cumulative amount of each pOllut1nt in pounds/acre listed in Table 2 applied to each site. 

f. 	 The total amount of sludge applied to each site in dry tons. 

The above records shall be maintained on-site on a monthlybasis and shall be made available to the 
Texas Commission on Environmental Quality pon request. 

F. 	Reporting Requirements 

The permittee shall report annually to the TCEfQ Regional Office (MC Region 13) and Water Quality 
Compliance MonitoringTeam (MC 224) of the Enforcement Division, bySepternber 30 of each year 
the following information: 

1. 	 Results of tests performed for pollutants fo,und in either Table 2 or 3 as appropriate for the 
permittee's land application practices. 

2. 	 The frequency of monitoring listed in Sect on I.C. that applies to the permittee. 

3. 	 Toxicity Characteristic Leaching Procedure (TCLP) results. 

4. 	 Identityofhauler(s) and TCEQ transporte number. 

5. 	 PCB concentration in sludge in mg/kg. 

6. 	 Date(s) of disposal. 

7. 	 Owner of disposal site(s). 

• 8. Texas Commission on Environmental Quality registration number, ifapplicable. 

9. 	 Amount of sludge disposal dry weight (Ibslacre) at each disposal site. 

10. The concentration (mg/kg) inthe sludge of each pollutant listed in Table 1(defined as a monthly 
average) as well as the applicable pollutant concentration criteria (mg/kg) listed in Table 3 above, 
orthe applicable pollutant loading rate limit(lbs/acre) listed inTable 2 above ifitexceeds 90% of 
the limit. I 

11. 	Level of pathogen reduction achieved (Class A or Class B). 

12. Alternative used as listed in Section I.B.3.(8. or b.). Alternatives describe how the pathogen 
reduction requirements are met. IfClass B sludge, include information on how site restrictions 
were met. 

13. Vector attraction reduction alternative used as listed in Section I.B.4. 

14. Annual sludge production in dry tons/yea . 

15. Amount of sludge land applied indrytonslyear. 

16. The certification statement listed in either 30 TAC § 3i2,4 7(a)( 4 )(A)(ii) or 30 TAC § 
3i2.4 7(a)(5)(A)(ii) as applicable to the permittee's sludge treatment activities, shall be attached to 

• 
the annual reporting form. 

17. 	When the amount of any pollutant appliedto the land exceeds 90% of the cumulative pollutant 
loading rate for that pollutant, as describe inTable 2, the permittee shall report the following 
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information as an attachment to the annual reporting form. 

• 	 a. The location, by street address, and specific latitude and longitude. 

b. 	The number of acres in each site on which bulk sewage sludge is applied. 

c. 	 The date and time bulk sewage sludge is applied to each site. 

d. 	 The cumulative amount of each pollutant (i.e., pounds/acre) listed in Table 2 in the bulk 
sewage sludge applied to each site. 

e. 	 The amount of sewage sludge (i.e ., d tons) applied to each site. 

The above records shall be maintained on a monthly basis and shall be made available to the 
Texas Commission on Environmental Quality upon request. 

• 


• 
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•
SECTION III . REQUIREMENTSAPPLYI G TO ALL SEWAGE SLUDGE DISPOSED INA 

MUNICIPAL SOLID WASTE LANDFILL 

A. 	 The permittee shall handle and dispose of sewflge sludge in accordance with 30 TAC § 330 and all 
other applicable state and federal regulations to protect public health and the environment from any 
reasonably anticipated adverse effects due to ~ny toxic pollutants that may be present. The permittee 
shall ensure that the sewage sludge meets the requirements in 30 TAC § 330 concerning the quality of 
the sludge disposed in a municipal solid waste landfill. 

B. 	 Ifthe permittee generates sewage sludge and supplies that sewage sludge to the owner or operator of 
a municipal solid waste landfill (MSWLF) for disposal, the permittee shall provide to the owner or 
operator of the MSWLF appropriate information needed to be in compliance with the provisions of 
this permit. 

C. 	 The permittee shall give 180 days prior notice 0 the Executive Director incare of the Wastewater 
Permitting Section (MC 148)ofthe Water Quality Divisionof any change planned inthe sewage 
sludge disposal practice. 

D. 	 Sewa.ge sludge shall be tested once during the term of this permit inaccordance with the method 
specified in both 40 CFR Part 261, Appendix I ~ and 40 CFR Part 268, Appendix .(Toxicity 
Characteristic Leaching Procedure) or other m~thod, which receives the prior approval ofthe TCEQ 
for contaminants listed in Table 1 of 40 CFR § Q61.24. Sewage sludge failing this test shall be 
managed according to RCRA standards for generators of hazardous waste, and the waste's disposition 
must be in accordance with all applicable requirements for hazardous waste processing, storage, or 
disposal. 

• 
Followingfailure of any TCLP test, the management or disposal of sewage sludge at a facility other 
than an authorized hazardous waste processing, storage, or disposal facility shall be prohibited until 
such time as the permittee can demonstrate thr sewage sludge no longer exhibits the hazardous waste 
toxicity characteristics (as demonstrated by the results of the TCLP tests). A written report shall be 
provided to both the TCEQ Registration and Reporting Section (MC 129) of the Permitting and 
Remediation Support Division and the Regional Director (MC Region 13) of the appropriate TCEQ 
field office within 7 days after failing the TCLPTest. 

The report shall contain test results, certification that unauthorized waste management has stopped 
and a summary of alternative disposal plansthpt comply with RCRAstandards for the management 
of hazardous waste. The report shall be addressed to: Director, Registration, Review, and Reporting 
Division(MC 129), Texas Commission on Environmental Quality, P. O. Box 13087,Austin, Texas 
78711-3087. I n addition, the permittee shall prepare an annual report on the results of all sludge 
toxicity testing. This annual report shall be sutimitted to the TCEQ Regional Office (MC Region 13) 
and the Water Quality Compliance MonitoringTeam (MC 224) of the Enforcement Division by 
September 30 of each year. 

E. Sewage sludge shall be tested as needed, in acoordance with the requirements of 30 TAC Chapter 
330. 

F. 	 Record keeping ReqUirements 

The permittee shall develop the following infor ation and shall retainthe information for five years. 

• 
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• 
1. The description (including proced ures followed and the results) of ailliquid Paint FilterTests 

performed. I 
2. 	 The description (including proceduresfollbwed and results) of all TCLP tests performed . 

The above records shall be maintained on-site on a monthly basis and shall be made available to the 
Texas Commission on Environmental Qualityuponrequest. 

G. 	Reporting Requirements 

The permittee shall report annually to the TC~Q Regional Office (MC Region 13) and Water Quality 
Compliance MonitoringTeam (MC 224) ofth . Enforcement Division by September 30 of each year 
the following information: 

1. Toxicity Characteristic Leaching Procedur (TCLP) results . 


2, Annual sludge production in dry tons/yea. 


3. 	Amount ofsludge disposed ina municipal solidwaste landfill indry tons/year. 

4. 	 Amount ofsludge transported interstate i dry tons/year. 

5. 	 A certification that the sewage sludge meejs the requirements of 30 TAC § 330 concerning the 
quality ofthe sludge disposed in a munici~al solid waste landfill. 

6. 	 Identity of hauler(s) and transporter regis~ration number. 

• 7. Owner ofdisposal site(s), 

8. 	 Location of disposal site(s). 

9. 	 Date(s) of disposal. 

The above records shall be maintained on-site on a monthly basis and shall be made available to the 
Texas Commission on Environmental Quality upon request. 

• 
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• 
OTHER REQUIREMENTS 

1. 	 The permittees shall employ or contract with (])ne or more licensed wastewater treatment facility 
operators or wastewater system operations co panies holding a valid license or registration 
according to the requirements of 30 TAC Cha t ter 30, Occupational Licenses and Registrations and, 
in particular, 30 TAC Chapter 3D, Subchapter U, Wastewater Operators and Operations Companies. 

This Category C facility mustbe operated by a chief operator or an operator holding a Category C 
license or higher. The facility mustbe operatea a minimumoffive days per week by the licensed chief 
operator or an operator holding the required level of license or higher. The licensed chief operator or 
operator hold ing the required level of license ~ r higher must be ava ilable by telephone or pager seven 
days per week. Where shift operation of the w~stewater treatment facility is necessary, each shift that 
does not have the on-site supervision of the lic~nsed chief operator must be supervised by an operator 
in charge who is licensed not less than one level below the category for the facility . 

2. 	 The facility is not located inthe Coastal ManaJement Program boundary. 

3. 	 This permit may be reviewed by the TCEQ after the completion of any new intensive water quality 
survey on Segment No. 1908 of the SanAntonio River Basin and any subsequent updating of the 
water quality model for Segment No. 1908, inorder to determine if the limitations and conditions 
contained herein are consistent with any such evised model. The permit may be amended, pursuant 
to 30 TAC § 305.62, as a result of such review. Effluent limits maybe made more stringent at renewal 
based on, for example, any change to modeling) protocol approved inthe TCEQ Continuing Planning 
Process. 	 ~ 

• 

4. The permittees shall comply with the requirements of 30 TAC § 309.13 (a) through (d).lnaddition, 


by ownership of the required buffer zone area, the permittees shall comply with the requirements of 

30 TAe § 309.13(e). 


5. 	 The permittee shall provide facilities for the pr1otection of their wastewater treatment facilities from a 
1OO-year flood. 

6. 	 In accordance with 30 TAC §319.9, a permitte . that has at least twelve months of uninterrupted 
compliance with its bacteria Ii m it may notify HillI e commission in writing of its compliance and request 
a less frequent measurement schedule. To reqlJlest a less frequent schedule, the permittees shall 
submit a written request to the TCEQ Wastewater Permitting Section (Me 148)for each phase that 
includes a different monitoring frequency. The request must contain all of the reported bacteria 
values (Daily Avg . and Daily MaX/Single Grab) for the twelve consecutive months immediately prior 
to the request. Ifthe Executive Directorfinds trat a less frequent measurement schedule is protective 
of human health and the environment, the perP,littees may be given a less freq uent measurement 
schedule. Forthis permit, I/quarter may be redluced to 1/6 months inthe Interim phase and I/month 
may be reduced to I/quarter inthe Final phasa. A violation of any bacteria limit by a facility 
that hasbeengranted a less frequent mJasurement schedule will requirethe 
permittees to returnto the standard frequency schedule and submit written notice to 
the TCEQ Wastewater Permitting Section (Me 148). The permittees may not apply for 
another reduction in measurement frequency for at least 24 months from the date of the last 
violation. The Executive Director may establish a more frequent measurement schedule ifnecessary 
to protect human health or the environment. 

•
7. Prior to construction of the treatment facilities the permittees shall submit to the TCEQ Wastewater 

Permitting Section (Me 148) a summary submittal letter in accordance with the requirements in 30 
TAe Section 217.6(c). Ifrequested bytheWast~water Permitting Section, the permittee shall submit 
plans, specifications and a final engineering de'sign report which comply with 30 TAe Chapter 217, 
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• 
Design Criteria for Domestic Wastewater Syst~ms. The permittees shall clearly show how the 
treatment system will meet the final permitted effluent limitations required on Page 2 and 2a of this 
permit. 

8. Reporting requirements according to 30 TAC $ections 319.1-319.11 and any additional effluent 
reporting requirements contained in this perrnit are suspended from the effective date of the permit 
until plant startup or discharge, whichever ocdurs first, from the facility described by this permit. The 
permittees shall provide written notice to the TiCEQ Regional Office (MC Region 13) and the 
Applications Review and Processing Team (MG; 148) of the Water Quality Division at least forty-five 
(45) days prior to plant startup or anticipated ~ischarge , whichever occurs first and prior to 

completion of each additional phase on Notifi9ation of Completion Form 20007. 


9. 	 The permittees shall notify the TCEQ Regional Office (MC Region 13) and the Applications Review 
and Processing Team (MC 148) of the Water uality Division, inwriting at leastforty-five (45) days 
prior to the completion of the newfacilities on Notification of Completion Form 20007. 

• 

• 
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• APPENDIX B 

TREATMENT PLANT DESIGN COMPUTATIONS 
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February 20161Job # 1500-001-11 .:.:.ID5..:......=.:::.:....:::=:...I~:....:....::.=.::::.:::....:..:--..:....::=....::..::....:........:~-----+---------------~ Engineering Group 




•~:~:. IDS 
CLIENT: Comal County WCID No.6 / 277, Ltd. ~ Engineering Group 
DISTRICT: Comal County wcro No.6 rBPE F-002726 rBPl5 10110707 

PROJECT Park Village Wastewater Tr-eatmeot Plant' Prepared By: DU"id J R05 

JOB NO 1500-001-11 Checked By: INSERT NAME INITIAL HERE 

rence 

A GIVENS AND ASSUMPTIONS 

Design Criteria 
Effluent Criteria TAC 309,1 - 309.4 
Location Standards TAC 309.10 - 309 ,14 
Design Criteria TAC (Subchapter A) ; 217,31 - 217 ,39 "'''''rn,''nll~r B); 217 ,121 - 217.129 (Subchapter E); 

217,151 - 217 ,164 (Subchapter F); 21 1 - 217 ,252 (Subchapter J); 217,321 - 217,333 (Subchapter M) 
March 2015 BGRA Design Guidelines Interim WWTP and Permanent WWTP 

2 Process Selection 

Activated sludge process with single stage nitrification 
 reactor temperatures exceed 15° C 

Aerobic Digester Basin, and 

Offsite Sludge DIsposal (through contract) 


3 Abbreviations 
BOD, 5-day Biochemical Oxygen Demand cJ centration , mg/L 
cf Cubic Feet 'j 
Cf Oxygen Saturation in Field (Includes temperature , dissolved solids, pressure, etc,) 
cfs cubic feet per second I 
CLAR Clarifier 
Clarifier Yield Ibs of Solids Wasted from Clarifier per !bs BODs treated by Clarifier 
CWOTE Clean Water Oxygen Transfer Efficiency (decimal) 
degree days Digester's temperature C times Sludge Age (or SRT) 
DIG Digester 
FEMA Federal Emergency Management Agency 

• 

FIRM 
fps 
ft 
FTE 
gpd 
gpm 
I 
MG 
mg 
MGD 
MLSS 
msel 
msl 
NH3-N 
02R 
ppm 
psi 
RAF 
scfm 
sf 
SRT 
T 
Te 

Flood Insurance Rate Map 
fee t per second 
foot or feet 

Field Transfer Efficiency (decimal) 

gallons per day 

gallons per minute 

Liter 

Million Gallons 

Milligram 

million gallons per day 

Mixed Liquor Suspended solids 

Mean Sea Elevation 

Mean Sea Level 

Ammonia nitrogen, mg/L 

Oxygen requirement , Ib 02/ 1b BODs 

parts per million 

Pounds per square inch 

Required Airflow 

standard cubic feet per minute 

Square Feet 

Sludge Retention Time or Sludge Age 

Temperature (degrees C) 

Test Efficiency 


TPDES Texas Pollution Discharge Elimination Stem 

TSS Total Suspended Solids 

VSS Volatile Suspended Solids 

WAS Waste Acti vated Sludge 

WOTE Wastewater Oxygen Transfer Efficiency 
(decimal) 

4 Conversion Factors 

1 mg/L x (8,34) = Ib/MG, 

1 mg/L = 1 ppm 

Conversion , 1 Ib/MG = 
 8.34 mg/l 

Density of Water 
 62.4 Ibs/cf 

Hours in a day = 
 24 hours 

Minutes in a day = 
 1440 minutes 1day 

Seconds in a day = 
 86400 seconds 

Cubic foot to gallons conversion factor = 
 7,4805 gallons per cubic foot 

Foot of Water = 
 0,4333 psi 

pound per square inch = 
 2.31 It water head 

• Daily flow rate is determined by tak ing the daily flow volume for a day and dividing it by 24-hours 

Average Daily Flow Rate is determined by summing the daily flor rates in a calendar year and dividing by the number of days in that calendar year , 

Design flow is the average daily flow rate for a treatment facility Pcermitted by the commission, §§217,2(9) 
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~:~:. IDS 
CLIENT: Comal ounty WCID No. 6 /277, Ltd. ~ Engineering Group 
DISTRICT: Comal County WCID No. 6 TBPE F-001716 TBPLS 10110707 

PROJECT Park Village Wastewater TI'eatment Plant Prepared By: DUI'it J Ro,s 

JOB NO 1500-00J-11 Checked By: INSERT NAME INITIAL HERE 

Annual average flow is the arithmetic average of all daily flow . taken within a period of 12 consecutive months §§217.2(3) 
Annual Average Flow (facility > 1 MGD) can be determined by p~r capita flow in Table B.1 x number of people in the service area §*217.32(a)( I )(A) 
Maximum 30-day average flow =Annual Average Flow x Permitt~d Flow Factor 	 §§217.32(a)(1 )(B) 
For a facility with a Average Daily Flow Rate less than 1 MGD the Permitted Flow Factor is 1.5 	 §§21 7.32(a)( 1)( B) 
Permitted Flow = Maximum 30·day average flow = Annual Avedge Flow x Permitted Flow Factor 	 §§2 17.32(a)( I )(8) 
Instantaneous 2- Hour Peak Flow (Peak Flow) is the highest two~hour flow expected under any operational conditions 	 §§217.2(38) 

including times of high ra infall based on a two-year 24-hour storm or a prolonged period of wet weather 
Peak Flow = Permitted Flow times the Peak Flow Factor §*2 17.32{a){2) I 
Peak Flow Factor = The ratio of the highest 2-Hour flow to the plant in 12 consecutive months 1Annual Average Flow §§2 17.34(t){8) 
Peak Flow Factor = 4 (Site specific data is not available) §§2 17.32{a){2) 
Permitted Flow = Maximum 30-day average flow **2 17.32{a)( I) 

5 Influent parameters 
Proposed 

Annual Average Flow = 

Permitted Flow Factor for plants > 1 MGD 
Peak Flow Factor = 

100-yr Floodplain elevation 
FEMA FIRM Panel Number 
FEMA FIRM Panel Date 
FIRM Panel nearest applicable 100 yr flood plain el 
Influent flow per EDU = 

• 
Influent Wastewater Strength - BOD 5 = 
Influent Wastewater Strength - COD5 = 
Influent Wastewater - TSS 
Influent Wastewater Strength - ammonia-nitrogen 

6 Effluent Permit Limitations 
TPDES Permit Number waoo 

CBOD" 30 Daily Average (mg/L) 

TSS , 30 Daily Average (mg/L) 

Ammonia Nitrogen NH3-N Daily Average (mg/L) 

Chlorine Residual Daily Average 

Dechlorinate to achieve 

Ph Range Daily Average 

Minimum Dissolved Oxygen (mg/L) 

Phosphorus (mg/L) 

E. coli (CFU or MPN/10 ml) 

7 Aeration Basin Assumptions 

Aeration Basin Reactor Temperature = 


Minimum of number of Aeration Basins 
Maximum Organic Loading Rate = 
Minimum dissolved oxygen concenrralion 2 
Minimum Aeration Basin Freeboard = 

Ratio Aeration Basin width to the side water depth = 


98,000 gpd Pennit 

68.0556 gpm 
0.15 cfs 

1.5 unitless §§217.32(a)(1)(B) 
2.89 unit less calculated §217.32.(a)(2) 

283,680 gpd 
197 gpm Pennit 

0.4389 cfs 
msl 

300 gallons per day per EDU 	 JAM 

250 mg/l Similar district data + 1 std deviation Permit application 
mg/l 

250 mg/l Similar district data + 1 std deviation 
25 mg/l Similar district data + 1 std deviation §217.155()a)(3) 

4959001 
5 mg/l Current Permit 
5 mg/l Current Permit 
2 mg/l Current Permit 

~1, s4 mg/l After 20 minutes Current Permit 
N/A mg/l Current Permit 

>6, <9 unitless Current Permit 
4 mg/l Current Permit 
1 mg/l Current Permit 

126 CFU 	 Current Permit 

20 "C 
68 OF 

2 unitless §§217.153(c)(1) 1To allow one to be taken out of service 
35 (lbs/day/1,000cf) §§217 .154(b)(3) 
2 mg/l §§217.151(a) 

1.5 feet 	 §§217.153(b)(1) 
1 unitless 

Min 02R, Conventional activated sludge process = r-___1i-_....:1~	 §217 .155(a)(3) - Equation F.2 .2:" pounds (Ibs) 02/1b BOD 5 

that ARE NOT intended to nitrify 
Min 02R, Conventional activated sludge process = r-___r.-__4,;,;..3:" pounds (Ibs) 02/1b NH3-N §217 .155(a)(3) - Equation F.2 

• 

that ARE intended to nitrify 


Min Airflow Requirements for Diffused Air = 

Default Clean Water Oxygen Transfer Efficiency = 4.00"10 percent §217 .155(b)(2)(A)(i) 

Max Clean Water Oxygen Transfer Efficiency CoarsE 18,00"10 percent Coarse Bubble §217 .155(b)(2)(A)(iii) 

Coarse Bubble WOTE Correction Factor = 0.65 unitless §217.155(b)(2)(B)(i) 

Fine Bubble WOTE Correction Factor = 0.45 unitless §217.155(b)(2)(B)(i) 

10' Submergence Airflow Correction Factor = 1.56 unitless §217.155(b)(2)(O) -Table F.5. 

Minimum Aeration Basin Diffuser Submergence = 10 feet §§217.155(b)(5)(A) (ii ) 

Minimum Coarse Bubble Mixing Air Rate = 20 scfm/1000 cf §§217.155(b)(3)(B) 

Minimum Fine Bubble Mixing Air Rate = 0.12 scfm Isquare foot §§217 .155(b)(3)(B) 

Distance Aeration diffuser above floor = 0.5 feet 

Pound of oxygen in a pound of air 0.23 #02l#air x 	 §§217.155(2)(C)Equation F.4 
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CLIENT: ComaJ County WCID '0. 6 / 277, Ltd. 
DISTRICT: Comal County WClD 0. 6 
PROJECT: Park Village Waste''I'ster Treatment Plant 

JOB NO 1500-001-11 

• 


• 


Pounds of air in 1 cub ic foot 

8 Clarifier Assumptions 

Clarifier Minimum freeboard at the peak flow = 

Min Clarifier Side Water Depth = 

Minimum of number of Clarifiers 

Max Stilling Well Vertical Flow Velocity = 

Min . dis!. between clarifier weir and baffle = 

Max Clarifier Weir Loading 

Minimum Clarifier Side Water Depth = 

Min Clarifier RAS pumping system rate = 

Max Clarifier RAS pumping system rate = 

Maximum overflow rate at 2-Hour Peak Flow = 

Clarifier Side Water Depth (same as Aeration Basin) 

Min Detention Time at 2-Hour Peak Flow = 

V-Notch Weir Height 

Firm Number of RAS pumps per clarifier = 


9 Digester Assumptions 
Aerob ic Digester system design temperature 

Minimum Aerobic Digester Detention time @ 20°C = 
Minimum Degree days (20°C x 40-days) 
Maximum solids concentration used to calculate the total detentio 
Minimum Digester volatile solids loading rate = 
Ma ximum Digester volatile solids loading rate = 
Minimum dissolved oxygen concentration = 
Minimum Digester Mixing Air Rate = 
Rate of Solids Production from Upstream Biological 

Process to be Wasted from Clarifier (Yield) = 
Volatile Fraction of Total Suspended Solids (TSS) in WAS to Digester 

Type of Digester = 

Specific Gravity of Waste Sludge = 

Specific Gravity of Digester Supernatant = 

Percent Solids of Waste Activated Sludge Entering Digester = 

TSS of Digester Sludge = 

TSS of Waste Activated Sludge entering Digester = 

Estimated portion of volatile solids in Digester that is reducib le 


based on 600 degree-days = 

Old TCEQ Digester Loading Rate = 

Minimum Aeration Basin Diffuser Submergence = 

Assumed Hydraulic residence time = 

Distance Digester Basin diffuser is above floor = 

Digester Solids Capture Rate = 


(captured to be wasted ephemerally) 
Assumed Percentage of Overflow Total SS that is BOD = 
Assumed solids from sludge in Digester Supernatant = 

for sludge overflowing digester in supernatant 
Minimum Digester Basin Air Requirement Design Criteria 
Minimum of number of Digester Basins 
Will or does this facility include a sludge thickener? Yes (Y) I No ( 

10 Chlorine Contact Basin Assumptions 
Size of Chlorine Cylinders = 
Maximum Chlorine Gas Withdrawal Rate = 
Minimum mean velocity gradient (G value) in Chlorine Contact Basin = 
Minimum time effluent is retained in a contact basin (Qpeak) = 

Chlorine Contact Basin Diffuser Submergence = 

Distance Chlorine Contact diffuser above floor = 

Minimum Chlorine Basin Air Required (SCFM) 

Minimum design CL2 Concentration needed for disinfection = 

Threshold Temperature for 150 # Cylinder Mounted Vacuum Reg 

Threshold Temperature for 150 # Manifold Syseems at 10-15 psi 

Withdraual Facotr for 150 # Cylinder (F) = 

Minimum Velocity through CL2 diffuser = 


11 Blower Assumptions 

lators = 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPlS 1011070 7 

Prepared By: David J Ro:u 

Checked By: INSERT NAME INITIAL HERE 

0.075 Ib air/cf x 	 §§217155(2)(C)Equation FA 

1 feet 

10 feet 


1 unitless 

0.15 	 feet per second at peak flow. 

6 inches 
20,000 gpd at the peak flow per linear foot of weir length 

10 feet 
200 gpd/sf 
400 gpd/sf 

1200 gpd/sf 

12 ft 

1.8 hours 
0.5 ft 


1 unitless 


time 

20 Degrees Celsius 

68 OF 

40 days 


800 degree-days 


100 Ib of volatile solids per 1,000 cf per day 
200 Ib of volatile solids per 1,000 cf per day 
0.5 mgtl 

20 scf m/1 000 cf 


0.8 Ibs/day per Ib of BOD 5 removed 
70% percent 

Aerobic 
1,025 unitless 

1 unitless 

2.00% percent 

20,000 mg/l 

12,000 mg/l 


§§217 .153(b)(2) 
§§217 .152(g)(2)(A) 

§§217. 153(c)(1) 
§§217 .152(a)(4) 
§§217.152(c)(2) 
§§217.152(c)(4) 

§§217 .152(g)(2)(A) 
§§217.152U)(3) 
§§217.152U)(3) 

§§217.154(c)(1)Table F.2 

§§217. 154(c)(1 )Table F.2 

§§217.249(t)(2) 

§§217.249(t)(4)(B) 

§§217.249(t)(7) (D) 
§§217.249(t)(7) (D) 
§§217.249(t)(7) (E) 
§§217.249(t)(7) (G) 

40.00"10 percent per WEF . 1995a and Metcalf and Eddy fig 14-31 
20 cf per Ibs COD5 I day 
10 feet 
15 days 
1 foot 

90% percent 

30% percent 
0.50% percent of supernatant 

20 scfm 11,000 cf 
2 unitless 
N 

150 Ibs 
1 Ibs I day I OF 

500 per second-1 
20 minutes 

7.32291667 feet 
1 feet 

15 scfm 11000 CF 
8 mg/l 
o OF 


10 OF 

1,0 Ib/OF/day 

10,0 fps 

§§217.155(b)(5)(A)(i) 
217.249 OJ (4) 

§§217.249(t)(7)(G) 

§§217.273(a) 
§§217.281(a)(3) 
§§217.281(b)(2) 

§§217 .272(b) Table K.1 
§§217 .273(a) Table K.2 
§§217.273(a) Table K.3 
§§217.273(a ) Table KA 

§§217.279(f) 
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••:~:. IDS 
CLIENT Comal County WClD No. 6 I 277 Ltd. ~ EngIneering Group 
DISTRICT Comal County WCill No. 6 TBPE F-002726 TBPlS 10 110707 

Prepared By: Da •• jd J Ro s 

_DS JOB NO 1500-001-] I 

PROJECT: Park Village Wastewater Treatment Plant 
Checked By: INSERT NAME INITIAL HERE 

Reference 

B HYDRAULIC LOADING 

Phase 1 hydraulic loading conditions 

a Annual Average Flow 

US Census data for 2010 indicates in Texas ~,145, 561 Total Population From US Census Website 
1_,977,436 Total housing units From US Census Website 

1 People per household = Total Population of Texas 1Total Tex ~s Housing Units 
= 25.145.561 People divided by 9,977,436 Housing unit 
= 2.52 people 1ho sehold 

§§217 .32(B) Table B.l 
Source Remarks Daily Wastewater Wastewater 

Fldw Strength 
gallons/person mgll BODS 

Municipality Residential 75-1100 200-350 

2 Average annuaillow. = Daily Wastewater Flow gallons per pert on x number of persons per household x number of households §§217.32(a) 
• 2 52 people 1ho~sehold x 326 households x 79.52 gallons per person 
= 65,334 gallons pe1 day 

• 
b Determine the Permitted Flow which IS the same as the Maxlmu~ 30-day average now which is the same as the DeSign Flow §§217.32(a) 

For a facility equal to or greater than 1.0 MGD, the permitted flow is the average annual flow value determined by multiplying the per capita flow in 
Table B.l . in paragraph (3) of this subsection by the number of people in the service area . 

For a facility less than 1.0MGD, the permitted lIow is the maximum 30-day average flow estimated by multiplying the average annuaillow 
by a factor of at least 1.5 . 

Permitted Flow = Maximum 30-day average lIow = Annual AVi rage Flow x Permitted Flow Factor for plants less than 1 MGD §§217.32(a)(1 )(B) 
= 65,334 gallons per ~ay times 1.5 
= 98,000 gallons per day 

98,000 gallons pe~ day USE 

68 gpm 
0.15 cfs 

c Calculate the Peak Flow from historical now data [if sufficient exisling flow data is available] 

Based on the existing plant flow data determine the ratio o~ the peak flow to the annual average flow. 
Ratio = maximum monthly average flow divided y the annual average now 

mgd divided by 1 mgd 
o unitless 

To match the existing permit the 2-hour peak flow factor w~s determined by dividing the 2-hour peak flow by the average daily lIow. 
197 gpm divided by 0.098 MGD 
197 gpm divide~ by 0.098 x 10000001 1440 
197 gpm divided by 0.098 x 694.4444444 
197 gpm divided by 68.0555556 

2.894693878 unitless 


The Peak flow factor for this WWTP is = 2.89 93878 unitless 


2 Peak Flow =Permitted Flow x Peak Flow factor 

98,000 gallons per ay times 2.89 


283,681 gallons per day 


11,820 gallons per Ilour 


197.00 gallons per I inute 
0.44 cfs 

•C EQUIVALENT DWELLING UNIT (EDU) 

Based on Definition of EDU in the Developer's Bond Application Report Format (RG-178) 


Determine the number of equivalent single family connections b sed on the average daily flow and the wastewater flow 
per EDU as defined in the Developer's Bond Application Report ormat. 
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•~:~:. IDS 
CLIENT: Comal County WCID No.6 I 277, Ltd. ~ Engineering Group 
DISTRICT: Comal County WCID No.6 TBPE f-002726 TBPLS 10110707 

PROJECT: Park Village Wastewater Treatment Plant Prepared By: D""id J Ross 

DSJOBNO 1500-001-11 Checked By: INSERT NAME INITIAL HERE 

Reference 
a The Developer's Bond Application Report Format (RG-178) defi I the wastewater flow per EDU as 300 gallons per day per EDU 

b 	 Calculate the equivalent dwelling units (EDU) for the design daily flow 


Equivalent Dwelling Units =Permitted Flow 1Flow per E 

98.000 gallons per 	 divided by 300 gallons per day per EDU 

327 (rounded) 

D ORGANIC LOADING (O.L.) 

1 Determine the total daily organic load to the w.,c,:t,,,w',",>r treatment plant 

a 	 The treatment plant service area will be primarily slngle·fam residential. 

§§217.32(B) Table B.1lndlcates that for residential areas in municipality 

the dailywaslewaterflow Is 75-100 

the dally wastewater strength is 200-350 

The daily wastewater strength is 250 mg/l BOD5 Permit application 

b 	 Calculate the total daily organic load based on BODs of influent 

The total Organic Loading =(Wastewater strength x rIl'lVA,'"rln factor x flow) 11 x 1 alit) parts 
250 mg/l times 8.34 times 98,000 gallons per day 

1 x 106 parts 

204.330.721 

1,000,000 


• 	
205 lb. BODs p r day (rounded up) 

c 	 Calculate the daily total suspended solids based on TSS of influent 

The total daily suspended solids Loading = (TSS in influen strength x conversion factor x flow) 11 x 1 alit) parts 
250 mg/l times 8.34 times 98,000 unitless 

1 x 106 parts 

204,330,721 

1,000,000 

205 lb. TSS per ay (rounded up) 

d 	 Calculate the daily total ammonia-nitrogen based on ammonia-nit ogen of influent 

The total daily ammonia-nitrogen Loading =(ammonia-nitr gen wastewater strength x conversion factor x flow) 11 x 1 alit) parts 
25 feet times 8.34 times 98,000 cfs 

1 x 106 parts 

20.433,072 

1,000,000 

21 lb. ammonia-nitrogen I (rounded up) 

E PHASE 1: PROCESS UNIT REQUIREMENTS 

1 Minimum Aeration Basin Volume Required - Traditional Design 

a 	 Calculate the minimum aeration basin volume require based on the maximum loading rate 

• Maximum Organic Loading Rate = 35 	(lbs/day/1,000ef) §§217.154(b)(3) 
From Table F.1 for a Conventional activated sludge process 
with nitrification when reactor temperatures exceed 15" C 

2 Minimum Volume required =total daily organic load 1Maxi um Organic Loading Rate 
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•~:~:. IDS 
CLIENT: Cornal County WCID No.6 / 277, Ltd . 
DISTRICT: omal County WCID 0. 6 
PROJECT Park ViJlage Wastewater Treatment Plan t 

JOB NO: 1500-001-11 

205 lb. BOD 5 day 
5.857142857 (1,000cf) 

5,857 cf Rounded 
43,813 Gallons Rounded 

2 Minimum Clarifier Required Dimensions - Traditional Design 

a Clarifier surface area based on Maximum Overflow 

Minimum Surface Area = 2-Hour Peak Flow 1Maximum 
283,681 gallons per 

236 sf 

b Clarifier volume based on Minimum Detention Time 

Minimum Volume =Peak Flow Rate 1Minimum Detention 
11,820 gallons per 
21,276 gallons 

2,844.20 cubic feet 

c Total Minimum Weir Length based on Maximum Weir 

Minimum Weir Length = Peak Flow 1Maximum Weir 
283,681 gallons per 

14 Linear Feet 

3 Minimum Required Chlorine Contact Basin Volume 

1200 gpd/sf 

1.8 hours 

• 	 a Calculate the minimum required chlorine contact basin volume based on retention time 

1 The minimum retention time is equal to 20 minutes 

2 Minimum Volume Required =(Peak Flow gpd x minimum Det~ntion Time min) 1minutes in a day 
= 	 283,681 gallons per day times 20 minutes 

1440 minutes per day 

5,673,620 gallons per day minutes 

4 Minimum Required Digester Volume 

a Assumptions 

Type of Digester = 


Rate at 2-Hour Peak Flow 
1 

at 2-Hour Peak Flow 
times 

Rate at Peak Flow 

1440 minutes per 'day 

3,940.01 gallons 

526.70 cf 

Aerobic 
Rate of Solids Production from Upstream Biological 

Process to be Wasted from Clarifier (Yield) = 
Volatile Fraction of Total Suspended Solids (TSS) in WAS 0 Digester 
Aerobic Digester system design temperature 
Minimum Aerobic Digester Detention time @ 20°C = 
Specific Gravity of Waste Sludge = 
Percent Solids of Waste Activated Sludge Entering Digester = 
TSS of Digester Sludge = 
Estimated portion of volatile solids in Digester that is reduci Ie 

based on 800 degree-days = 

~ Engineering Group 
TBPE F·002726 TBPLS 10110707 

Prepared By: Da.id J Ross 

Checked By: INSERT NAME INITIAL HERE 

35 (lbs/day/1,000cf) 

§§217.154(c)(1)Table F.2 

§§217.154(c)(1)Table F.2 

20,000 gpd at the peak flow per linear foot of weir length 

0.8 Ibs/day per Ib of BODs removed 
70% percent 

20 Degrees Celsius 
40 days 

1.025 unitless 
2% percent 

20,000 mg/l 

§§217.249(t)(2) 
§§217.249(t)(4)(B) 

40% 

• 
b Calculate the quantity of sludge to be treated per day or the dally y antlty of WAS to Digester or the hydraulic Load to digester 

1 Volatile Solids wasted from CLAR to digester =[Clanfler Y~+ld (Ib/day) x Organic Loading (Ibs BODs/day)] 
= 0.8 Ibs/day per II!> of BODs removed x 205 Ib BODs per day 

164 Ibs/day 

Total Solids wasted from CLAR to digester =Volatile Solids wasted from CLAR to digester 1volatile fraction of total solids In MLSS 

164 Ibs/day x 70%I 
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Digester 

Hydraulic Load to Digester (MGD) = [# solids wasted / (MLSS of Waste Activated Sludge entering Digester'8.34'SG)] 
234 Ibs/day 

12,000 mg/I 8.34 mg/I times 1.025 

234 Ibs/day divided by 102,582.0 
0.0023 MGD 

2,284 gal/day 
305 cflday 

c.1 Calculate the volume required to achieve 15 days detention ti e 

Minimum Digester volume = Hydraulic load to digester times number of detention days 
305 cf/day time 15 days 

4,579 cf 

• 
d Compute the volatile solids reduction (destruction) for winter conditions 

this computation is based on WEF Man ai, 1995 & Metcalf & Eddy 2003, Figure 14-31 

Calculate the Digester degree-days based on Minimum A robic Digester Detention time @ 20·C 
= 20 Degrees CJ'sius times 40 days 

800 Degree-Da~s 

2 Determine Estimated Volatile Solids reduction based on d gree-days and figure in WEF Manual , 1995, Metcalf & Eddy 2003, Figure 14-31 

800 Degree-Days yields a Volatile Solids Re uction of 40% 

e Compute the Solids Reduced (Destroyed) based on total Mass of,VSS in the Digester above 

1 Solids Reduced (Destroyed) =Total mass of VSS in diges er x Estimated solids reduction percentage 


164 Ibs/day times 40% 


661bs/day 

Compute the Solids NOT Reduced (Destroyed) in the Digester a ~ove 
Solids NOT reduced (destroyed) In the digester =Total volatile solids to digester - Solids reduced (destroyed) in digester 

164 Ibs/day minus 66 Ibs/day 
98 Ibs/day 

9 Calculate the Solids Wasted from digester 
For steady state the [Output] = [Input} - [Decrease due to olids reduced (destroyed) in digester]. This is the non-volatile 
portion of the Solids wasted from CLAR to digester plus the portion of the volatile solids that was NOT destroyed in Step e 
Total Solids wasting rate from digester = (Total mass of Solids wasted from clarifier to digester x Non-Volatile Fraction of digester TSS) 

+ (Solids NOT Reduced (Destroyed) in , igester) 

234 Ibs/day times 30% plus 98 Ibs/day 
70 Ibs/day plus 98 Ibs/day 

169 Ibs/day 

h Will or does this facility include a sludge thickener? Yes (Y) / No ( N 
If thickener is to be installed the Digester volume required will be 70% of the calculated Digester volume 

CLIENT: Comal ounty WClD No. 6 / 277. Ltd. 
DISTRICT: Comal COUllty welD No. 6 
PROJECT Park Village Wastewnter Tr atmcnt Plant 

JOB NO: 1500-001 -11 

234 Ibs/day 

Tolal mass of VSS in digester = Volatile Fraction of Total 
70% 

164 Ibs/day 

2 

Non-Volatile fraction of Total Suspended Solids in WAS 
100% 

3 

30% 

c Calculate the hydraulic load to the Digester (volume of sludge to 

••:~:. IDS"W Engineering Group 
TaPE f-002726 TaPlS 10110707 

Prepared By: David J Ross 

Checked By: INSERT NAME INITIAL HERE 

ed Solids (TSS) in WAS to Digester x Solids wasted from CLAR to digester 
234 Ibs/day 

=100% - Volatile Fraction of the Total Suspended Solids in WAS to Digester 
70% 

disposed of to digester per day) based on MLSS of WAS Sludge in Digester 

• 
Determine the Volume of Digester (based on Winter Conditions) 

1 Digester wasting rate ={Total Solids wasting rate from dig ster / [(Conversion factor x TSS of Digester Sludge) x 1000000]} 
169 Ibs/day 1.000,000 

8.34 mg/I times 20,000 mg/l 

1,012 gpd Rounded 
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CLIENT: Cornal COUDty WeID No.6 I 277, Ltd. 
DISTRICT: Cornal County WCID No. 6 
PROJECT: Park Village Wastewater Treatment Plant 

_DS JOB NO 1500~OOl ~ 1l 

•~:~:. IDS 
~ Engineering Group 

TBPE f-002726 TBPlS 10110707 

Prepared By: David J Ross 

Checked By: INSERT NAME INrllAL HERE 

Reference 

Minimum Digester Volume based on wasting rate =Miniml m Aerobic Digester Detention time x Digester wasting rate 

40 days times 1,012 gpd 


40,480 gallons 


5,411 cf 


2 

3 CHECK OF SRT - Solids Retention Time based on digester volume and Digester wasting rate = Digester volume I Digester wasting rate 
= 40,480 gallons J 
= 40 days 

4 Volatile solids loading factor (VSLF) =Total mass of VSS I 

164 Ibs/day 

0.0303 Ibs VSS I c 

divided by 1,012 gpd 

digester I digester volume 
divided by 5,411 cf 

5 Volatile solids loading factor (VSLF) =total mass VSS in Ig/1,OOO 
0.0303 Ibs VSS I c tv day times 1000 cf 

30.31 Ibs VSS 11000 cf I day 

6 	 Volume per unit Organic loading (cu ft Ilbs BOD) = Digest r Volume I Design Chemical Organic Loading [assumes 100% caplure in clarifier] 
5,411 cf divided by 205 lb . BODs per day 

26.40 cu ft Ilbs B ' D 

Determine the hydraulic residence time (HRT) of the digester Lnit based on the Digester Volume using the desired sludge retention time (SRT): 

I 
Calculated Hydraulic Relention Time =Digester Volume I Hydraulic Load to Digester 


40,480 gallons 
 divided by 2,284 gal/day 

17.7 days 

• k Compute Minimum Digester Overflow Rate 


Assumed solids from sludge in Digester Supernatant = 
 0.50% 

2 Digester Overflow TSS =Solids wasted from CLAR to digester x (1- Digester Solids Capture Rate) 
1691bs/day times (1 minus 90% ) 
169 Ibs/day times 10% 

17 Ibs/day Rounded 


3 SUPERNATANT MIN Flow rate = Rate of overflow from Digester (gpd) 


4 Minimum Supernatant Flow rate, OR the Rate of overflow 
 om Digester (gpd) =[# overflow TSS I (% solids in 0/F'8.34·SG)] 
Rate of overflow from Digester (gpd) = [Digester Overflow TSS I (Assumed solids in Digester Supernatant'8.34'SG)] 

17 Ibs/day 
0.50% times 

17 Ibs/day 
0.0417 mg/l 

408 gall day 

5 Digester Overflow BOD =Digester Overflow TSS (TSS no 
17 Ibs/day 

5.1 Ibs/day 

5 Summary of Minimum Process Unit Requirements 

Minimum Aeration Basin Volume Required = 

8.34 mg/l times 1 unitless 

captured) x Assumed Percentage of Overflow TSS that is BOD 
times 30% 

Total 


5,857 cf Rounded 
 5838 

143,813 Gallons Rounded 

• 	
Minimum Clarifier Surface Area Required = 236 sf 327 

Minimum Clarifier Volume Required = ,844.20 cubic feet 
21,276 gallons 

1 14 Linear Feet 
Min Chlorine Contact Basin Volume Required 527 cf 728 

3,940 gallons 
Minimum Digester Volume Required = 5,411 cf 
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CLIENT: Comal County WCID No. 6 / 277, Ltd. 
DISTRICT Comal County WClD No. 6 
PROJECT: Park Village Wastewater Treatment Plant 

JOB NO: 1500-001-11 

Minimum Aeration plus Digester volume = 

F PHASE 1: PROCESS UNIT VOLUMES PROVIDED 

Proposed Clarifier for increased flow 

a A system will have a mechanical sk immer 

b Clarifier Surface Area 

2-hr Peak Flow = Average Annual Flow for this 
65,334 gallons day 

day283,681 gallons 

Minimum Surface Area = 2-Hour Peak Flow 1Maximum 
283 ,681 gallons 

236 sf 

•~:~:. IDS 
~ Engineering Group 

TBPE f-002726 TBPlS 10110707 

Prepared By: David J Ross 

Checked By: INSERT NAME INITIAL HERE 

Minimum Clarifier Surface Area =Minimum Surface Area . number of Clarifiers 

236 sf divided by 


236.4008346 sf 


2 ONE Clarifier Minimum Surface Area =Minimum CI 
Clarifier Radius =Square Root of (ONE Clarifier 

=Square Root of ( divided by PI ) 
=Square Root of ( )

• 8.674602168 ft 
9 ft 

3 Minimum Clarifier Diameter =Minimum Clarifier Radius x 2 
9 ft 

18 ft 
22 ft 
22 ft 

4 Surface Area of Proposed Clarifier = (Radius squared x P ) 

40,480 gallons 
11,268 cf 

§§217 .152(b)(5) 

x Permitted Flow Factor for plants less than 1 MGD x Peak Flow Factor 
times 1.5 times 2.894693878 

Rate al 2-Hour Peak Flow 
1 1200 gpd/sf §§217.154(c)(1)Table F.2 

rounded 

times 2 

USE 

11 ft sq ared x 3.141592654 

380 sf 

4 Total Surface Area of Clarifiers =Area per clarifier x numljer of clarifiers 
380 sf x 

380 sf 

5 Proposed Clarifier Surface Area > Minimum Clarifier Surface Area required for increased flow 
380 sf > I 236 sf 

SUFFICIENT CLARIFIER SURFACE AREA - OK 

c Clarifier Overflow Rate 

Overflow Rate for increased flow = Peak Increased Flow 1Proposed Clarifier Surface Area 
283,681 gallons per ay 1 380 sf 

746.3 gpd/sf 

2 Maximum overflow Rate> Actual Over flow Rate 

1,200 gpd/sf > 
 746.3 gpd/sf 

ACCEPTABLE CLARIFIER OVElRFlOW RATE - OK 

• 
d Clarifier Weir Length 

Minimum Total Clarifier Weir Length for Ihis expansion = l eak Flow 1Maximum Clarifier Weir Loading 
= 283,681 gpd 1 20,000 gpd per linear foot of weir length 
= 14.18405008 linear fool f weir length 

~3 Minimum Diameter based on Minimum Weir Length =On Clarifier Minimum Weir Length 1PI 
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•~:~:. IDS 
CLIENT Coma1 County WCID 	 o. 6 I 277 Ltd. ~ Engineering Group 

TBPE f-{)02726 TBPLS 10110707DISTRICT Comal County WCID No. 6 
PROJECT: Park Village Wastewater Treatment Plant Prepared By: David J floss 

_DS JOB NO 1500-001-11 Checked By: INSERT NAME INiTlAL HERE 

Reference 
14.18405008 linear foot 10f weir leng 3.141592654 

5 ft ~ 
4 Proposed Clarifier Weir Diameter = Internal Diameter of roposed Structure - (distance weir is away from wall x 2) 

22 ft 1 ft times 2 
22 ft 2 ft 
20 ft 

5 Proposed Individual Clarifier Weir Length = Proposed CI rifier Weir Diameter x PIO 
20 ft x 3.141592654 
63 ft 

6 Proposed Total Clarifier Weir Length = Proposed Clarifier Weir Length x Number of Clarifiers 

63 If x 

63 If 


7 Proposed clarifier Weir Length > Minimum clarifier Weir !Length 

63 If ~ 14.1840501 linear foot of weir length 


ACCEPTABLE CLARIFIER WE~R LENGTH - OK 


d Clarifier Side Water Depth based on Minimum Detention Time 

Peak Flow for this expansion= Peak Daily Flow for this e ·pansion 1hours in a day 
283,681 gpd 1 24 Hours per day 

11 ,820 gallons per hour 

2 Minimum Proposed Clarifier Volume = Peak Flow for this phase x Min Detention Time at 2-Hour Peak Flow 
11,820 gph x 1.8 hours 
21,276 gallons 

2,844 cf 

3 Minimum Side Water Depth = Minimum Clarifier Volume I Proposed Clarifier Surface Area • 	 2,844 cf 
7.48 ft 
7.48 ft 

10.00 ft 

4 Minimum Side Wall Height = Max water surface elevation 
10.00 ft 

11 ft 
11.50 ft 
11 .50 It 

5 Maximum Side Water Depth = Side Wall Height of Clarifi 
11 .50 ft 
10.00 ft 

divided by 380 	 284.4204949 
90.53385535 
9.514928026 

USE 

plus 1-foot 
plus 
plus 

1 ft 
0.5 ft 

plus v-notch height 

USE 

r - Minimum Freeboard - V notch height 
minus 1 ft minus 0.5 

6 Actual Side Water Depth> Minimum Required Side Wat~r Depth 
10.00 	ft ~ 10.00 ft 

ACCEPTABLE CLARIFIER SIDE WATER DEPTH - OK 

Check Clarifier Volume 

One Clarifier Volume = Clarifier Surface Area x Actual Si e Water Depth 
380 sf times 10.00 ft 

3,802 cf Rounded 
28,441 gallons 

2 Total Clarifier Volume = One Clarifier Volume x Number of Clarifiers 
3.802 cf 	 x 
3,802 cf 

28,441 gallons 

• 3 Actual Clarifier Volume> Minimum Required Clarifier Vol me 
3,802 cf :> 2,844 cf 

ACCEPTABLE CLARIFIER VO~UME - OK 

g Check Clarifier Volume based on Minimum Detention Time 

IISAN-DCOl Iprojectsl150000111 141 0 DESIGNI040 Calcsl 160125 WWTP Process Sizing Calculations xlsmO.098 MGD WWTP Process Design 
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2 Actual Detention time> Min Detention Time at 2-Hour Peak Flow 
2.41 	 hours J 1.80 feet 

ACCEPTABLE MINIMUM CLARIFIER DETENTION TIME - OK 

h Stilling Well Diameter 

Flow to stilling well =peak flow + recycle flow I number of 
0.15 cfs divided by 0.44 cfs plus 

0.59 cfs 

2 	 Minimum Stilling Well Area =Peak Flow into stilling weill inimum Stilling Well Velocity 

0.59 cfs divided by 0.15 feet per second at peak flow. 

3.936735899 square fee 

3 Minimum Diameter of Stilling Well =square root of (Minimum area of stilling weill (PI/4)) 
= Square root of 3.936735899 square feet divided by 0.785398163 

2.238840732 

USE A STILLING WELL DIAMETER = 4 feet 

• 
4 Actual Vertical velocity in stilling well = peak flow into stilli g well/( PI x (stilling well diameter"2)/4) 

0.59 cfs divided by 12.56637061 sf 

0.047 fps 

5 	 Actual Stilling well Vertical Velocity < Min Stilling Well vervcal velocity at 2-Hour Peak Flow 
0.047 	fps ..: 0.15 

ACCEPTABLE STILLING WELl!. DIAMETER - OK 

I5 	 Aeration Basin Traditional DeSign 

a Minimum dissolved oxygen concentration of 2.0 milligram per liter (mg/l) throughout the basin 

b A facility with a design flow of equal to or greater than 0.4 million gallons per day (mgd) must 
have a minimum of two aeration basins 

6589 
c Assume number of Aeration Basins = 12 

55 
d Side Water Depth =Distance diffuser above floor + Diffus r submergence 9983333333 

0.5 feet plus 10 feet 
10.5 feet 

e Aeration Basin volume =Basin length x Basin width x Sid Water depth x number of basins 
52 times 12 times 10.5 times 

6,552 cf 

g Total Aeration Volume available> Total Aeration Volume jeqUired 

6,552 cf >1 5,857 cf 49012 gallons 

SUFFICIENT AERATION VOLUME - OK 

h 
I 

Average Daily Flow Hydraulic Retention Time =Volume I Average Daily Flow 
6,552 cf divided by 546 cf I hour 
12.00 hours 

CLIENT: Comal County WCID No. 6 / 277, Ltd. 
DISTRICT: Comal County wcm No. 6 
PROJECT Park Village Wastewater Treatment Plant 

JOB NO: 1500-001-11 

Actual Detention time this phase = Proposed Clarifier 
28,441 gallons 
28,441 gallons 

3,802 cf 
3,802 cf 

2.4 hours 

• 
'¥'~:~:. 

Engineering Group 
IDS 

TBPE F-002726 TBPlS 10110707 

Prepared By: Da vid J Rt)s$ 

Checked By: INSERT NAME INITIAL HERE 

Reference 
ume x number of clarifiers I Peak Flow rate for this phase 

I 283,681 gallons per day 
I 11,820 gph 
I 37,923 cf per day 
I 1580 cfh 

Permitted Flow Hydraulic Retention Time = Volume I Permitted Flow • 6,552 cf divided by 546 cf I hour 
12.00 hours 

Peak Flow Hydraulic Retention Time =Volume I Peak flow 
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•~:.:. IDS 
CLIENT: Comal County WaD No. 6 I 277 Ltd. ~ Englneertng Group 
DISTRICT omal County WCID No. 6 TaPE f-002726 TePLS 10110707 

Prepared By: David J Ro $ 

DS JOB NO 1500-001-11 
PROJECT Park Village Wastewater Treatment Plant 

Checked By: INSERT NAME INlnAL HERE 

6,552 cf divided by 1,580 cf I hour 
4.15 hours 

6 Chlorine Contact Basin Sizing 

a Minimum dissolved oxygen concentration in effluent = 4 mgll Permit 

b Side Water Depth = Distance diffuser above noor + Subm,,,rm',nr+.. 
0.5 feet + 7.322916667 feet 

7.822916667 feet 

c Chlorine Contact Basin volume = Basin width x Basin Ie x Side Water depth x number of basins 
12 times 8 times 7 ,822916667 times 

751 cf 

d Total Chlorine Contact Basin Volume available> Total Chlorine Contact Basin Volume required 

751 cf I 527 cf 

SUFFICIENT CHLORINE CONliACT BASIN VOLUME - OK 

e Pound per day of CL2 required for treatment =Peak 2-hour flow n MGD x CL2 concentration from Table K.1 x 8.34 
0.28368 MGD x 8 mgll times 8.34 

18.93 lblday 

Maximum gas withdrawal rate per cylinder, lblday =[Low ambient temperature, OF - Threshold temperature, OF) x Withdrawal factor, IblOFlday 
65 OF minus 0 OF times 1.0 IblOFlday 
65 OF times 1.0 IblOFlday 
65lblday 

• 
9 Minimum velocity through chlorine diffuser =flow (cfs) divided b'J flow area (sf) 


= 0.27 cfs divided by 0.02181662 sf 

12.25 fps 

7 Digester Sludge Processing 

a Minimum dissolved oxygen concentration of 2.0 milligrams per liter (mgll) throughout the basin 

b A facility with a design now of equal to or greater than 0.4 million gallons per day (mgd) must 

have a minimum of two aeration basins 


c Assume number of Digester Basins = 2 

d Side Water Depth = distance diffuser above floor + Submergen 
0.5 fool plus 10 feet 

10.50 feet 

e Digester Basin volume = Basin length x Basin width x Sid Water depth x number of basins 
22 times 12 times 10.50 times 2 

5,544 cf 

Individual Aeration Basin Volume = Total Volume Width I number of individual basins 

5,544 cf divided by 2 

2772 cf 


9 Total Digester Volume available> Total Aeration Volume require~ 

5,544 cf ~ 5,411 cf 

SUFFICIENT DIGESTER VOLUME - OK 

h Hydraulic Load to Digester = 305 cflday 

Calculated Actual Hydraulic Retention Time =Selected Digester olume I Hydraulic Load to Digester 
5,544 cf I 305 cflday 

• 
18.16 days 

Calculate the digester's volatile solids loading rate 

Digester volatile solids loading rate =volatile solids into di 
 ester (Ibslday) divided by digester volume divided by 1,000 (cf) 

164 Ibslday I 5.544 cf 
= 29.6 Ib of volatile solids per 1,000 cf per day 
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CLIENT: Comal County WClD No. 6 / 277, Ltd. 
DISTRICT: Comal County WClD o. 6 
PROJECT: Park Village Wastewater Treatment Plant 

_OS JOB NO: 1500-001 -11 

8 Summary of Designed Process Unit Dimensions 

• 
"W~:~:. 

Engineering 
IDS 

Group 
TBPE F-002726 TBPlS 10110707 

Prepared By: David J RO.fS 

Checked By: INSERT NAME INITIAL HERE 

Reference 

Side WALL Height Length Width de WATER Dep Number of Volume 
ft ft ft ft Basins cf 

Aeration Basin(s) 12.17 52.00 12.00 10.50 1.00 6,552 OK 
Digester(s) 12.17 22.00 12.00 10.50 2.00 5,544 OK 

Chlorine Contact Basin(s) 12.17 8.00 12.00 7.82 1.00 751 OK 
Diateter Area 

sf ft 
Clarifier 22.00 380 10.00 3,802 OK

j
9 Aeration Basin Air Requirements 728 8 12 7.583333333 §217.155 

a Oxygen Requirement (02R) = §217.155 - Equation F.2. 

250 mg/l 
4.3 times 25 mg/l 
250 mg/l 

+ 107.5 m /I 
250 mg/l 

9 
14 

• 
b Wastewater Oxygen Transfer Efficiency (WOTE) = Clean Water Transfer Efficiency x Coarse Bubble Correction Factor 

9.00% x 0.65 GBRA pg 7/23 
5.85% Coarse bubble 

c Required Airflow (RAF) = [(PPD BODs) x (02l1b BODs)] I [WOTE x 0.23 x 0.075 x 1440] 

205 lb . BODs x 1.6300 Ib 021 Ib BODs 

[1.2(BOD 5) + 4.3 (NH3-N)] I BO ' 5 

1.2 

407.5 mg/l 
250 mg/l 

0 5 

0.0585 O. 3 J2/#air @ 20c 0.075 Ib air/cf 1440 min/day 

______:-03:,;3;';4:-.; ~.1.:;-5 Ib 02 I day
1.45314 Ib 02 Ib Ai r min I Ib AIR cf day 

230 scfm (roun ed up) 

d 

§217.155(b)(2)(D) -Table F.5 . 

Corrections to Required Airflow based on diffuser submergence depths 

Table F.5. - Diffuser Submergence c~Jection Fact ors 
Diffuser Airflo"'! Rate 

Submergence Correction 
Depth 1
(feet Fa~tor 

8 1.82 
10 1.~6 
12 
15 O. 1 
18 O. 3 
20 O. 4 

Actual Submergence Depth = 10 ft 

Corrected Required Airflow = Required Airflow x Submerg1!nce Correction Factor 
230 scfm (rounded up) times 1.56 

359.0 scfm (rOUn1ed up) 

• e Air Requirements based on mixing = (Aeration Basin Volume I 1(00) x 20 

6,552 cf 20 scfm/1000 cf 


132 scfm (roun ed up) 


Airflow requirements based on Default values listed in Table F.4 §217.155(a)(3) 
= Airflow I BODs load x Ib BODs per day 
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CLIENT Comal County WCLD No. 6 / 277, Ltd. 
DISTRICT ComaI County WCID No. 6 
PROJECT Park VilJage Wastewater Treatment Plant 
DS JOB NO 1500-001-1 J 

3200 scf/day/lb 
656,000 scf 1day 

456 scfm ( 

Controlling Required Air Flow is larger of Required Air Flow 
RAF Based on Process = 

RAF Based on Mixing = 
RAF based on Default values in Table F.4 = 

RAF Based on Process = 

9 Table F.6. - Minimum Diffuser Submergence Depth 

•~:.:. IDS
"W Englneertng Group 

TBPE F-002726 TBPl S 10110707 

Prepared By: David J Ro ' 

Checked By: INSERT NAME INITIAL HERE 

x 205 lb. BODs per day 

up) 

on Process and RAF based on Mixing 
359 .0 scfm (rounded up) 
132.0 scfm (rounded up) 
456 .0 scfm (rounded up) 

456 scfm (rounded up) 

Actual Submergence Depth> or = Minimum Diffuser Submergence Depth 


10 " 10 " 

ACCEPTABLE DIFFUSER SUBMERGENCE DEPTH - OK 


10 Chlorine Contact Basin Air Requirements 

a Minimum chlorine contact basin air requirements scfm = (Minimym Chlorine Basin Air Required (SCFM/1 000 CF) • Chlorine Contact Basin Volume) 11000 
15 scfm 11009 CF times 751 cf 

• 
1000 

11,265.0 scfm 
1,000.0 

12 scfm (rounded up) 

11 Digester Basin Air Requirements 

a Minimum Digester Basin Air Requirements scfm = (Minimum Digester Basin Design Criteria (SCFM/1 ,000 CF) • Total Digester Basin Volume) 11000 
5,544 cf 20 ~fm 11000t of lim" 

1000 

111 scfm (roun ed up) 

12 Air Lift Pump Air Requirements 

a Scum Skimmer Airli" Pumps 

Assume a Sanitaire Airli" Pump - 4' EDUCTOR, 3" INLET PIPE, 70% Submergence 

30 gpm requires 10 scfm 

90 gpm requires 17 scfm 


Total Scum Airlift pump requirements = Air required per p mp x number of pumps 
17 scfm times 1 pumps 
17 

b Minimum Return Activated Sludge Flow Rate 

The minimum return sludge pumping system must be cap 
ble of pumping least 200 gpd/sf of clarifier surface area. 
Min RAS pumping rate = (total clarifier surface area 1num er of clarifiers) x 200 gpd/sf 

380 sf divided by 200 gpd/sf 
76 ,027 gpd 

• 

52.796 gpm 


c Maximum Return Activated Sludge Flow Rate 
The maximum re turn sludge pumping system must be cap/ible of pumping least 400 gpd/sf of clarifier surface area. 
Maximum RAS pumping rate =(total clarifier surface area I number of clarifiers) x 400 gpd/sf 

380 sf divided by 400 gpd/sf 
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•~:~:. IDS 
CLIENT Cornal County WCID No. 6 / 277, Ltd. ~ Eng1neertng Group 

TBPE F-002726 TBPlS 10 110707DISTRICT Comal Couoty WClD No.6 
PROJECT: Park Village Wastewater Treatment Plant Prepared By: Dm'id J No 

Checked By: INSERT NAME INIT",l HERE JOB NO: 1500-001-11 

152,053 gpd 
105.6 gpm 

d RAS Flow Rate Per RAS Pump 
Firm number of air lift pumps per clarifier = 
RAS now rate = Maximum RAS pumping Rate / number of pumps 

105.592 gpm 
= 105.6 gpm per pump 

divided by 1 pumps 

e Return Activated Sludge Airlift Pumps I 
Assume a Sanitaire Airlift Pump -4" EDUCTOR, 3" IN ET PIPE, 70% Submergence 
105 gpm requires 23 scfm 

Total Return Activated Sludge Airlift pump requirements - Air required per pump x firm number of pumps 
23 scfm 
23 scfm 

Waste Activated Sludge Airlift Pumps 

Assume a Sanitaire Airlift Pump _4" EDUCTOR, 3" IN 

Hydraulic Load to Digester (from above) 

Flow Rate for Constant Flow from Clarifier to Digester 

times 1 pumps 

ET PIPE , 70% Submergence 

2,284 gal/day divided by number of clarifiers 

2,284 gal/day divided by 1 

2,284 gal/day 
1.59 gpm 

1.59 gpm 

Flow Rate to Waste in X hour =Hydraulic Load to Digester / "X" hours 
2,284 gal/day 

• 
 1 hour = 

2 hours = 

3 hours = 

4 hours = 

5 hours = 
6 hours = 
7 hours = 
8 hours = 
9 hours = 

10 hours = 
11 hours = 
12 hours = 
13 hours = 

X hours 

38 gpm 2283.887176 
19 gpm 2283.887176 
13 gpm 2283.887176 
10 gpm 2283.887176 
8 gpm 2283.887176 
6 gpm 2283.887176 
5 gpm 2283.887176 
5 gpm 2283.887176 
4 gpm 2283.887176 
4 gpm 2283.887176 
3 gpm 2283.887176 
3 gpm 2283.887176 
3 gpm 2283.887176 

Pumping rate (gpm) air required (scfm) wasting time in minutes at pumping rate indicated 
30 10 76.1 minutes 
40 11 57.1 minutes 

11 57.1 limes 1 pumps 
11 scfm 

9 Summary of Airlift Pump Air Requirements 

Minimum Maximum 


scfm scfm 

Scum Skimmer Airlift Pumps 
 10 17 
Minimum Return Activated Sludge Flo Rate 23 23 
Waste Activated Sludge Airlift Pumps 10 11 

Total 43 51 scfm (rounded up) 

13 Total Air Requirements 

Aeration Basin Air Requirements = 

• 
456 scfm (rounded up) 


Chlorine Contact Basin Air Requirements = 
 12 scfm (rounded up) 


Digester Basin Air Requirements = 
 111 scfm (rounded up) 

Airlift Pump Air Requirements = ___---+__-"-5.:....1 scfm (rounded up) 

630 scfm (rounded up) At a pressure of 4.55 psi 

Blowers 
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CLIENT: ComaJ County wcrn '0 . 6/277, Ltd . 
DISTRICT: Coma! County WClD No.6 
PROJECT: Park ViUage Wastewater Treatment Plant 

JOB NO: 1500-001-11 

Total Number Firm Number Airflow 
2 1 
3 2 
4 3 
5 4 
6 5 

Use total of 2 blowers at a minimum of 636 scfm @ 4.55 

• 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPlS 10110707 

Prepared By: Da vid J Ross 

Checked By: INSERT NAME INITIAL HERE 

blower 
630 
315 
210 
158 
126 

. @ 100°F and 80% humidity 

• 
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Comal County WClD No.6 PRELIMINARY ENGINEERING DESIGN REPORT 
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• 


• • 
February 20161Job # 1500-001-11 ~!:, IDS
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• 


• 


C.l • 
Sanitary Lift Station Design and Cost Analysis 

~:~:. IDS 
~ Engineering Group 

CLIENT: CO IAL COUNTY WClD NO. 6 / 277 Ltd. TBPE F·OO2726 TBPl5 lOll0707 

D1STRJCT: OMAL OUNTY W ID NO. 6 
Park Village WWTP On-Site Influen t ift Statio Pbase I 
1500-001-11 

Constants and Coefficients 

Hazen-Williams Coefficient (C) 
100 Old Ductile Iron/Cast Iron Pipe 
120 Old PVC Pipe or New Ductile Iron/Cast Iron Pipe 
140 New PVC Pipe (Typical Value) 
160 New PVC Pipe (Hig.h-end Value) 

Civil Design Criteria 

SITE CONDITIONS 

A Existing Natural Ground Elevation = 

B 100-yr Floodplain elevation 

FEMA FIRM Panel Number 
FEMA FIRM Panel Date 
Over Riding Data - (Drainage Study or Histroical High 

C Finished Grade Elevation of Pump Station = 

Distance between finished grade and top of LS (typically 
Top of Concrete at Pump Station (TOC) = Finished 

Lowest Top of Rim for the nearest 3 influent non llood 

D Enter Discharge Elevation of Riser Pipe 

VALVE PAD (typ. I S to 2.0' above top of co 

VALVE PIT (typ. 3.0' below the top ofe 

Prepared By: David J RQS!i 

Checked By: 

Enter. ... . 1 1,270.001 ft 

127100 
1,271.001 msl el 

148091 CO 1951' 
I Septermbcr 2 2009 

Enter. 

Enter.... '1 
Enter.... ' . 

Enter. ... 1 

1.27J.001 msl el 

1.271.501 msl el 
1.00 ft 

1272.50 msl el 
1,272.00 1 msl el 

1275.50 msl el 

Enter . 

Enter. 

.. .~ft 

. .. ~ft 

INITIAL HERE 

INITIAL HERE 

E Elevation of Force Main at Highest Point 
Highest Top of Pipe 
Highest Top of Pipe at all Aerial Crossings = (enter 
Highest ground elevation along route 
Depth of Cover over force main 
Elevation of Discharge 

inches 
Highest ground elevation along route - cover - half pipe di 
Pipe Diameter 	 CHECK Enter. 

msl el 

F Overflow Elevation 127100 msl eI 
Thickness of lift station top slab Enter. 1.50 

1.271.00 
1.27200 

ft 
Underside of lift station top slab msl el 
Highest top of rim of the closest 3 manholes upstream of msl el 
Lower elevation of Underside of LS top slab and Hi 1271 msl el 

G Sewer Influent Line Elevation = 

Flowline elevation Enter. 1 ,2~.50 1 msl el 
Pipe Diameter 

H INTERIM number of Required Connections = 

Drainage Fixture Units 
Flow per DFU 
Flow based on EDU 
DFUs converted to EDUs 
Single Family Homes or Equivalent Dwelling Unit 
Office Building in EDU 
Total undeveloped acreage 
EDUs per undeveloped acre 

EDUs for Total Undeveloped Acreage = 
Design Flow I EDU = 

Peak Factor = 

Interim Peak Dry Weather Flow Factor. (PDWF) = 

Interim Peak Wet Weather Flow Factor. (PDWF) = 

msl eI 
msl el 

Enter. 
Enter. . msl el 
Enter . . ft 
Enter. ft 

1,288.35 
1.284.50 
1,284.50 
1,272.00 

4.00 
1,2118.35 

6.00 
1,267.75 

Enter. .... 8 InI 
326.671 EDU 

Enter. ° IDFU 
Enter. . 0.0608 : gpm I 

0 gpm 
0 EDU 

Enter. 
Enter. .... 0 EDU~EDU 
Enter. 	 . 0.00 acre 

o EDU 
0.00 	 EDU 

Enter. . . . . I 3001 gpd / EDU 

Enter. 2.5 1 
Enter. .... 2.9 ""I 

IISAN-DC01 1projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 -INFLUENT lift Station Calculationsxlsx98.000 gpm Phase 1 
Input Data I OF 2J 

Primed Jlt 12016 \,,; 1:18 PM 

http:1.271.00


L 

Cost of Electricity (City of Houston Rates) = Enter. ·1 $0. 1200 1S per kwh 

Wet Well Diameter 
Calculated Ultimate Peak Design Flow from I.l above 542 gpm 

PUMP RANGES, CAPACITY RANGES, DIS~CARGE PIPING, WET WELL SIZE AND SITE SIZE 

FOR PROJECTS INSIDE THE CITY OF HOUSTON CITY LIMITS 
Number Individual Pump Capacity - gpm Lift Station Firm Design Capacity Pump Discharge Piping  Wet Well Minimum 

of Inches Diameter Lot 
Pumps Size 

From To From To From To fl ft 

2 0 199 0 1 199 4 4 6 55' x 55' 

2 200 499 200 499 4 8 8 55' x 55' 

2 500 999 500 999 8 10 10 70' x 70' ............................ ................................... .........................................."'.._. ................................................... ............................... ... .. ... .................................. " ....................................__. ................................ ................................... .. 
3 250 500 500 999 6 10 10 70' x 70' 

3 500 999 1,000 1,998 8 10 12 75' x 75' 

3 1,000 1,399 2,000 2,798 10 12 14 75' x 75' 

3 1,400 1,999 2,800 3,998 12 16 16.5 75' x 75' 

3 2,000 3,499 4,000 7,198 16 24 21 85' x 85' 

4 800 3,499 2,400 10,497 10 20 21 85' x 85' 

5 2,500 3,999 7,500 15,996 18 20 25 85' x 85' 

6 3,000 5,299 15,000 21,196 18 20 28 90' x 90' 

Number Lift Station Firm Design Lift Station Fi m Design Lift Station Firm DeSign 
of Capacity - gpm Capacity - gpd Capacity (EDUs) @ 

Pumps 300 gpd/EDU 
From To From To From To 

2 0 199 0 286,560 0 239 
2 200 499 288,0(0 718,560 240 599 
2 500 999 720,000 1,438,560 600 1,1 99 ..... ..... ......................... ............................................. 
3 500 999 72o,odo 1,438,560 600 1,199 
3 1,000 1,998 1,440,000 2,877,120 1,200 2,398 
3 2,000 2,798 2.880,000 4,029,120 2,400 3,358 
3 2,800 3,998 4,032,OQO 5,757,120 3,360 4,798 

3 4,000 7,198 5,760,OQo 10,365,120 4,800 8,638 
4 2,400 10,497 3,456,OQo 15,115,680 2,880 12,596 
5 7,500 15,996 10,800,000 23,034,240 9,000 19,195 

6 15,000 21 ,196 21,600,000 30,522,240 18,000 25,435 

•~:~:.. IDS 
Sanitary Lift Station Design and Cost Analysis "W Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: OMAL COU TY WCID NO. 6 / 277 Ltd. 
DISTRlCT: COM L COUNTY WCW NO.6 Prepared By: Dal'id J Ras INITIAL HERE 

Park Village WWTP On- ite InOuent Lift tilt Phase I Checked By: INITIAL HERE 

1500-001-11 
ECT: 

J 

K 

• 


• 


Design Flows 
Calculated Interim Average Daily Flow, (ADF) =98,0(10 gpd = 68 gpm 98,000 
Calculated Interim Peak Dry Weather Design Flow, (2 Hr PEAK of2.5Q) = 245 ,000 gpd = 170 gpm 
Calculated Interim Peak Design Flow, (2-Hr PEAK of ~.89469387755102Q) = 283,680 gpd = 197 gpm 283,680 
Calculated Interim M in Dry Weather Flow, (0.2*(0.01 44* ADFYO 198)* ADF) = 82,390 gpd = 57 gpm 

The Calculated Interim Min Dry Weather low is used to determine the 
maximum detention time in the wet well. 

Minimum Water Depth in Wet Well 2.4166666671 ft 
So l" on ultimate n o, \, pumps if different from Interim Flow pump 
Submersible Pump Manufacturer's Minimum Required Liquid Operation Depth = Enter..... 1 1.001 ft 

Use zero for self priming centrifugal pumps 
Dist between above level and Low Water Alarm Level (6" or I min pump flow vol) = Enter..... 1 1.001 ft 

Pump Casing Height, Depth of "Dead" Storage, or Assume 2' inil ially and update from Pump Cut Sh.:et 
Pump Manufacturer's Minimum Recorrunended Liquid Operation Depth = Enter. .. . . 1 2.421 ft 

IISAN-DC01 IproJeclsl 1500001111410 DESIGNI040 CalcslDeeper Wei Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculallons_xlsx98,OOO gpm Phase 1 
Input Data 2 OF 21 

Prinled 3/ 1/2016 (v 1:18 PM 



II 

•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: eOMAL eo NTY welD NO.6 I 277, Ltd. 

DISTRICT: eOMAL 0 NTY welD NO.6 Prepared By: DuvirJ J Ross INITIAL HERE 

condition 

Park VHlage WWTP On-Site Influent Lift Stati Checked By: INITIAL HERE 

1500-001-11 

M Number of Pumps 

Total number of pumps in the lift station during Enter.. .. II 21pumps 

Firm number of pumps in the lift station during I I pumps 

Total number of pumps in the lift station during ULTI Enter. 21pumps
I 
Firm number of pumps in the lift station during ULTIM I pumps 

WET WELL SIZING 

A Preliminary Wet Well Diameter 

This lift station is based on the above table for projects II IN THE COH ETJ 
Diameter of Wet Well for INTERJM condition Enter. ... .1 12 ft 
Diameter of Wet Well for ULTIMATE condition Enter. ... 1 12 ft 

Refer to the tables above to determine well diameter 

B Preliminary Minimum Pump Cycle Time Determination 

Pump Min Cycle Time 
Per Pump 

Hp minutes 
< 50 6 

50- 100 10 
> 100 15 

Enter. . _Il-____lo minutesl :..::.J1 

C Compute the Required Wet Well Volume 

• ote: If using a rectangular configuration do not enter II dia usc rCClll lIgular entIic below instelld• 

Circular We/ Well Configura/ion 
Trial Diameter of Wet Well = Enter. 12 1 ft ICHECK AGAIJ II.A ABOVE-I 
Trial Circular Wet Well Configuration Area = 11 3 sq.ft 

Rec/angular We/ Well Configura/ion 
Length of Proposed Wet Well = Enter. .. ..I ft 

Width of Proposed Wet Well = Enter . . .. ft 

Trial Rectangular Wet Well Configuration Area = 0 sq.ft 


Working Volumes (gaVVF) 846 gal 1ft used in energy cost below (V .F) 

D Minimum wet well depth below innuent pipe at ULTIMATE cond based on one pump's cycle time 

Minimum Ultimate Storage Volume 542 gpm 10 minutes 
~~~~~r-~~---

4 7.48 1 gall cf 
181 cf 

'mum Storage Volume for first pump on cf I Wet Well Area 
Minimum Storage Depth = I I cubic feet I 113 sq. ft 

Minimum Storage Depth = 1.6 ft ROUNDED TO I DECIMAL PLACE 
DOES NOT INCLUDE REDUCTION FOR 

Min Required Storage Depth Below Influent 1.6 ft PIPING AND PUMP VOLUME 

For multiple pump lift stations to estimate the Minimum required at ULTIMATE condition multiply the number of firm pumps 
times the minimum requ ired Storage Depth below Influent Line for 

• 
Estimated Minimum Required storage at ULTIMATE condition = of firm pumps x Minimum Required Storage Depth 
Estimated Minimum Required s torage at ULTIMATE condition = 1.60 ft 
USE Minimum Required storage at ULTIMATE condition = '-- ....:. .60 CHECK AGAINST CELL M820__ I.:.;:c::.Jlft 

NOTE: REQUIRED DEPT H (A BOV E) SHOULD TY PICALLY BE I' and 4' 

IISAN-DC011projects11500001111410 DESIGN\040 CalcslDeeper Wet Well 201 1500-{)01-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
Input Data 30F21 

Printed 3/1/2016 (aJ 1:18 PM 

Minimum Ultimate Storage Depth for first pump on = M 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAL CO TY WClD NO. 6 / 277, Ltd . 
DISTRICT OMAL CO TV WCID NO. 6 

Pari, Village WWTP On- He Influent Lift Stat 
1 \ - \ 1 

Estimated Maximum Elevation of the Wet Well Floor = Influent Line 
- Estimated Minim 
- Minimum Water 

Estimated Maximum Elevation of the Wet Well Floor = 

USE Maximum Elevation of the Wet Well Floor = 

III LINE SIZING 

A. Compute Riser Pipe Sizes 

Interim Ultimate 
Pipe Dia. Velocity Velocity 
(inches) (fps) (fps) 

4 5.03 13 .83 
6 2,24 6.15 
8 1.26 3.46 
10 0.80 2.21 
12 0.56 1.54 
14 0.41 1.13 
16 0.31 0.86 
18 0.25 0.68 
20 0.20 0.55 
22 0.17 0.46 
24 0.14 0.38 
26 0.12 0.33 

Riser Pipe Data 

Riser Pi~e 
TCEQ Infonnation only FM Coefficient (C) = 

Max. Riser Coefficient (C) = 

Min. Riser Coefticient (C) = 

Riser Pipe Diameter (in.) = 
Riser Wened Perimeter = 

Riser 

line elevation 

in Wet Well (see I J) 

•~:~:.. IDS 
~ Engineering Group 

rBPE F·002726 rBPLS 10110707 

Prepared By: Dal'id J Ross INITIAL HERE 

Checked By: INITIAL HERE 

Requi red storage at ULTIMATE condition 

1,260.48 msl el 

1,242,50 1 msl el 


~ 

Use Riser Pipe Diameter = Enter. II 6 I inches 

Wet Well Bottom 1,242.50 msl eI 


Riser Pipe Length = 33.0 ft 


Interim Peak Design Flow , Velocity = 2.24 fps 

Ultimate Peak Design Flow, Velocity = 6.15 fps 

FOR ACTUAL VELOCITY SEE FINAL HYDRAULIC CALCULATIONS 

FOR ACTUAL WET WELL BOTTOM ELEVATION SEE PART IV-C 


Riser No I 

100 

120 

140 


6 
II 0.13 

1 Quantity K Values Quantity*K 
Riser Pipe Length = 

Increaser 
Reducer 
22.5 Degree Bends = 

45 Degree Bends = 

90 Degree Bends = 

Standard "1's" = 

Full Open Swing Check 

Plug Valve 


• 


33.00 
0 
0 
0 
2 
2 
0 
I 
I 

~ 

I 

II 

II 

0.25 
0.50 
0.12 
0.24 
0.45 
0.90 
1.50 
0.27 


K Value Sum 


0.00 
0.00 
0.00 
0.48 
0.90 
0.00 
1.50 
0.27 

3.15 

IISAN-DC011prolects11500001111410 DESIGNI040 CalcslDeeper Wet WeIl201602021500-001·00 - PHASE 1 -INFLUENT hft Station Calculatlonsxlsx98.000 gpm Phase 1 
Input Data 4 OF 2 I 

Prinred 3/112016 '(i! 1:18 PM 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT 

DISTRlCT 

• 

D 

COMAL COUNTY wcrn NO. 6 1 277, Ltd. 

COMAL COUNTY W 10 NO. 6 

ECT Park Village W\VTP On- ite Influ !'nt Lift Station 
1500-001 -1 1 

Compute Force Main Sizes 

§217.67 requires that, for a duplex pump station, the min 

~217.67 requires that, for a lift station with three or more 
the minimum velocity in a force main is 
a minimum flushing velocity of 5.0 feet 

•~:.:. IDS 
~ Englneertng Group 

TBPE F-002726 TBPLS 10110707 

Prepared By David J Ros INITIAL HERE 

Checked By: INrTfALHERE 

Interim Ultimate 
Pipe Dia. Velocity Velocity 
(inches) (f s) (f s) 

Determine PreliminalJ' Minimum and Maximum Static Heads 

Minimum PRELIMINARY Water Surface Level in Wet Well 

Minimum PRELIMINARY Water Surface Level in Wet W 

Maximum PRELIMINARY Static Head = Highest Point in Force Main 

Maximum PRELIMINARY Static Head 

= Estima 

Maximum PRELIMINARY Water Surface Level in Wet Well = Estimat d Max Elev of the Wet Well Floor (II.F) + Minimum Water Depth in Wet Well 
+ Estimated Minimum Required storage at ULTI MATE condition 

1242.50 + 2.42 + 1.6 
Maximum PRELIMINARY Water Surface Level in Wet Well J 1,246.52 

Minimum PRELIMINARY Static Head = Highest Point in Force Main - Maximum ESTIMATED Water Surface Level in Wet Well 
1288.35 1246.52 

Minimum PRELIMINARY Static Head J 41.83 

Force Main #1 

Force Main #2 

Force Main #3 

m velocity is 3.0 feet per second with one pump in operation 

feet per second with only the smallest pump in operation and 
second or greater must occur in a force main at least once daily 

Enter.. 
Enter. :1 

6 
60 

1 ~~ches 

2.24 fps 
Velocity = 6.15 fps 

SEE FINAL HYDRAULIC CALCULATIONS 

Enter. I~~ches 
Enter. ....I 


fps 
Velocity = fps 

SEE FINAL HYDRAULIC CALCULATIONS 

Enter. 
1 ~~ches

Enter. .. "I 

fps 

, Velocity = fps 
ITY SEE FINAL HYDRAULIC CALCULATIONS 

Max Elev of the Wet Well Floor (II.F) + Min Water Depth in Wet Well 
1242.50 + 2.42 
1244.92 

Minimum PRELIMINARY Water Surface Level in Wet Well 
1288.35 1244.92 

43.43 

4 5.03 

6 2.24 
8 1.26 
12 0.56 
16 OJI 
18 0.25 
20 0.20 
22 0.17 
24 0.14 
26 0.12 
28 0.10 
30 0.09 
36 0.06 
48 0.03 
60 002 

GO BACK AND INSERT THE 
CHOSEN FORCE MAIN SIZE 
IN PART I.E OF THESE 
CALCULATIONS 

13.83 

6.15 
3.46 
1.54 
0.86 
0.68 
0.55 
0.46 
0.38 
0.33 
0.28 
0.25 
0.17 
0.10 
0.06 

• 

IISAN-DC011projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
Input Data 5 OF 21 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT: COMAL COUNTY WelD NO. 6 1 277, Ltd. 

DISTRJCT COMAL COUNTY WCLD NO.6 

Park Village WWTP On-Site Influent Lift Station 
NO: 1500-00J- 11 

E FORCE MAIN DATA 


Main 


•~:.:. IDS 
~ Engineering Group 

TBPE F·002726 TBPLS 10110707 

Prepared By David J Ro.~ INITIAL HERE 

asc I Checked By: INITIAL HERE 

System Characteristics 
FM No I FM No2 FM No3 

TCEQ Information only FM Coefficient (C) = 100 100 100 

Max. FM Coefficient (C) = 120 120 120 

Min. FM Coefficient (C) = 140 140 140 

Max. Static Head (ft) @ Designed GPM = 43.45 0.00 0.00 

Min. Static Head (ft) @ Designed GPM = 42.35 11.00 0.00 

Flooded Static Head (ft) @ Designed GPM 17.35 0.00 0.00 

FM Pipe Diameter (in.) = 6 16 16 

FM Wened Perimeter = 0.13 0.33 0.33 


FM No.3 
FM No.1 FM No.1 FM No.1 FM No.2 FM No.2 FM No.2 FM No.3 FM No.3 Quantity* 

K Values K Values K Values K 

0.12 0.00 0 0.10 0.00 0 0.10 0.00 
45" Bends = 2 0.24 0.48 0 0.21 0.00 0 0.21 0.00 
90" Bends = 3 0.45 1.35 0 0.39 0.00 0 0.39 0.00 

Plug Valve 	 1 0.27 0.27 0 0.23 0.00 0 0.23 0.00 

K Value Sum K Value Sum 0.00 K Value Sum 

• 

• 

\\SAN-DC011projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 201 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
Input Data 6 OF 21 
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•~:.:. DS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F·002726 TBPLS 10110707CLIENT: eOMAL eo NTY wero NO. 6 / 277, Ltd. 
DISTRlCT: eOMAL eo NTY wero NO. 6 Prepared By: Da yid J ROl"l" INITIAL HERE 

• 

• 

Park Village WWTP On-Site Inlluent Lift Station 
NO: 1500-001 -11 

F System Head Curve Calculations 

Incremental increase in flow (gpm) 

f.1 Table: 

Flow 

IISAN-DC01IprojectsI150000111\410 DESIGNI040 CalcslDeeper We! Well 
Inpu! Data 

50 

Checked By: INI TIAL HERE 

COH Required Curve Number 3 

1500-001-00 - PHASE 1 . INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
70F21 

Pnnled 311/2016 (aJ 1:18 PM 

Total 
FM 



CLIENT 

DISTRlCT: 

CO 

f.2 

• 

• 

•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis "W Engineering Group 

COMAL COUNTY "'em NO. 6 / 277, Ltd. TBPE F·002726 TBPLS 10110707 

COMAL COUNTY W m NO. 6 Prepared By: David J Ros.v INITIAL HERE 

Park Village WWTP On-Site Innuenl Lift latiO! Phase I Checked By: INITIAL HERE 

1500-001-11 

Table: Pump Curves 

KRT K 80
KRT K 80

KRT K 80 KRT K 80
KRT K 80

251 i46XG-S; 
251/46XG-S; 

KRT K 80-251/46XI l-'  251146XG-S; 251/46XG-S; 
251/46XG-S; 

Pump Brand Pump Brand & 
10.04" 

10.04" Impeller 
S; 10.04" Impeller 10.04" 10.04" 

I 0.04" Impeller 
& Modd# Model # 

Impeller Impeller Impeller 

Pub Curve Pub Cun'e Pub Curve Pub Curve Pub Curve Jockc}' Adjusted 
Flow Published w/Riser ",/Riser w/Riser ,,'/Riser ,,'1 Riser Pump Head Jockey Pump 

Pump I Losses Losses Losses Losses Losses 
Curve ONE PUMP TWO PUMPS 'HREE PUMP 10URPUMP FIVE PUMPS 

CI!pm) HL (ft) Head (ft) ) !e!..dJ ft1. J f.e.!ll (ftJ_ Head (ft) ) !ead.(ftl LossJ!t)_ . Loss (ft) 
0 33.3 33.3 3.1.3 33.3 33.3 33.3 0.0 0.0 

50 31.9 31.9 3 ~6 32.8 33.0 33.0 0.0 0.0 
100 30.7 30.6 3 .9 32A 32.6 32.8 0.0 -0.1 
150 29.7 29.5 3 .3 31.9 32.3 32.5 0.0 -0.2 
200 28.5 211 . 1 3').6 31.5 31.9 32.2 0.0 -OA 
250 27.6 27.0 31 .1 3 1.1 31.6 31.9 0.0 -0.6 
300 26.6 25.7 2' •. 5 30.6 31.3 31 1 0.0 -0.9 
350 25 .6 24.4 2$.8 30.2 31.0 31.4 0.0 -1.2 
400 24.7 23.2 1,. 1 1 29.9 30.6 31.1 _0.0 -1.5 
450 24.0 22.1 27.6 1 29.5 30.3 30.9 0.0 -1.9 
500 23.2 ~II.II m 29.0 30.1 30.6 0.0 -2A 

550 22.3 19.5 26A I 28.6 29.8 30A 0.0 -2.9 
600 21.5 18.1 25.7 1 211 . 1 22';; 30. O.C -3A 

650 20.6 16.6 2: I I 27.7 29.1 29.9 0.0 -4.0 
700 19 .9 liJ. ~-" 27A 28.8 29.7 0.0 -4.6 
750 18.9 13.7 2~8 27.0 28A 29.5 O.C -5.2 
800 18.2 12.3 2:,.2 26.6 211. 1. 29.2 0.0 -5.9 
850 17.3 10.7 2p 26.2 27.8 28.9 .o.C -6.7 
900 16.8 9.4 21.1 25.7 27.6 28.7 O.C -7.5 
950 15.8 B L~ lil 27.3 m O.C -8.3 

1000 15.1 5.9 2~.8 24.8 27.0 28 J O.C -9.2 
1050 14.1 ..!& ~ 1i-'I 26.7 27.9 O.C -10.1 
1100 13.4 2_1 1M 24.0 26.4 27.7 O.C -11.0 
1150 12.5 0.5 1.8 23.6 26.1 27.5 O.C -12.1 
1200 11.7 - J.4 I .1 23.2 25.7 27.2 O.C -13.1 
1250 Itl.S -3.4 I 'A 22.8 25.4 27.0 O.C -14.2 
1300 10.0 -5..1 I ~.6 22.5 25.1 26.8 O.C -15.3 
1350 9.1 -7.4 I ,.0 22.1 24.7 26.5 O. C -16.5 
1400 8.2 -95 JU 21 7 24.4 26.3 O.C -17.7 
1450 7.0 - ] 1.9 1 .5 21.2 24.1 26.0 O.C -19.0 
1500 6. 2 -14.1 I .7 !II.II 23.S 25.7 O.C -20.3 
1550 5.2 -16.4 13.0 20.4 23.5 25.5 O.C -21.6 
1600 3.8 -]9.2 I ~.3 19.9 23.2 25.2 O.C -23.0 
1650 2.7 -21.7 11,.5 19.5 22.9 24.9 O.C -24A 
1700 1.9 -24.0 IP 19.C 22.7 24.7 O.C -25.9 
1750 0.7 -26.7 1).0 18.S 22.4 24.4 0.0 -27.4 
ISOO -28.9 1.4 18.• 21.1 24.2 O.C -2S.9 
IS50 -30.5 ~.4 17.6 21.S 23.9 0.0 -30.5 
1900 -32.2 7.5 17.1 21.5 23.7 n.o -32.2 
1950 -33.8 .7 16.6 21.1 23.4 0.0 -33.S 
2000 -35.6 ~ . 9 16.2 2/1.11 23.2 0.0 -35.6 
2050 -37.3 .0 15.S 20.5 23.0 0.0 -37.3 
2100 -39.1 M 15.3 20.1 22.8 0.0 -39.1 
2150 -41.0 .2 14.S 19.5 22.5 0.0 -41.0 
2200 -42.8 ~.J 14.2 19.5 22.3 0.0 -42.8 
2250 -44.8 IA 13.7 19.1 22. 1 0.0 -44.S 
2300 ~.5 13.2 IS.8 21.S 0.0 -46.7 
2350 D.5 12.7 18.4 21.6 0.0 -48.7 
2400 1.4 12.3 18.1 21.3 0.0 -50.S 
2450 ~.4 11.7 19.7 21.1 0.0 -52.9 
2500 104 11.2 21.2 1Il.11 0.0 -55.0 

IISAN-DC011projects1150000111 141 0 DESIGNI040 CalcslDeeper Wet Well 2016C ~02 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculationsxlsx98.000 gpm Phase 1 
Input Data S OF21 

Printed 3/1/2016 ({~ 1:18 PM 



I •~:~:. IDS 
nitary Lift Station Design and Cost Analysis ~ Engineering Group 
lENT: COMAL COUNTY WCID NO. 6 / 277, Ltd . I TBPE F-002726 TBPLS 10110707 

;TRJCT: COMAL COUNTY WCID NO. 6 Prepared By David J Ross INITIAL HERE 

~JECT : Park Village WWTP On-Site Influent Lirt Statio Phase 1 Checked By: INITIAL HERE 

JOB NO: 1500-001-11 

I 

COH Required Curve Number 4 
f.3 Table: Hi2h Normal Operatin2 Level C=140 

~*-
RiIcr FM No.1 FM No. I FM No.2 FM No.2 Total 

, Flow TOlal HI1ft' Ve10dty t Velocil~' Velocity FM 
hlPm) HL (R) (ft/l) HL(ftl (fIls) HL (ft) (Ws) '... j . ..;..- HL (ft) 

a 0.00 0.00 42 ~ 5 0.00 0.00 0.00 0.00 0.00 42.35 
50 0.02 0.57 42 .~ 8 0.57 0.00 0.00 0.00 0.00 42.38 

100 0.09 1.13 42.i15 1.13 0.00 0.00 0.00 0.00 42.45 
150 0.21 1.70 42.~6 1.70 0.00 0.00 0.00 0.00 42.56 
200 0.36 2 .27 42·172 2.27 0.00 0.00 0.00 0,00 42.72 
250 0.56 2.84 42.91 2.84 0.00 0.00 0.00 0.00 42.91 
300 0.80 3.40 43.115 3.40 0.00 0.00 0.00 0.00 43 . 15 
350 1.08 3.97 43 .~ 3 3.97 0.00 0.00 0.00 0.00 43.43 
400 1.40 4.54 43. r 4 4.54 0.00 0.00 0.00 0.00 43 .74 
450 1.77 5. 11 44 . 10 5. \ I 0.00 0.00 0.00 0.00 44.10 
500 2.17 5.67 44 .!:I 9 5.67 0.00 0.00 0.00 0.00 44.49 
550 2.62 6.24 44.&2 6.24 0.00 0.00 0.00 0.00 44.92 
600 3. \ \ 6.81 45 ~ 9 6.81 0.00 0.00 0.00 0.00 45 .39 
650 3.63 7.38 45~9 7.38 0.00 0.00 0.00 0.00 45.89 
700 4.20 7.94 46~4 7.94 0.00 0.00 0.00 0.00 46.44 
750 4.81 8.51 47P2 8.51 0.00 0.00 0.00 0.00 47.02 
800 5.46 9.08 47~4 9.08 0.00 0.00 0.00 0.00 47.64 
850 6.15 9.65 48. 12 9 9.65 0.00 0.00 0.00 0.00 48 .29 
900 6.88 10.21 48.~8 10.21 0.00 0.00 0.00 0.00 48 .98 
950 7.65 10.78 49.[7 1 10.78 0.00 0.00 0.00 0.00 49.71 

1000 8.46 11 .35 50.~8 11 .35 0.00 0.00 0.00 0.00 50.48 

~ 
1050 9.31 11.92 51.~8 11.92 0.00 0.00 0.00 0.00 5128 
1100 10.20 12.48 52.112 12.48 0.00 0.00 0.00 0.00 52. 12 
1150 11.13 13 .05 52 . ~9 13 .05 0.00 0.00 0.00 0.00 5299 
1200 12 .10 13 .62 53.~0 13 .62 0.00 0.00 0.00 0.00 53.90 
1250 13 . 11 14.18 54.~5 14.18 0.00 0.00 0.00 0.00 54.85 
1300 14.16 14.75 55 .~ 3 14.75 0.00 0.00 0.00 0.00 55.83 
1350 15 .24 15.32 56.8 5 15.32 0.00 0.00 0.00 0.00 56 .85 
1400 16.37 15 .89 57.90 15.89 0.00 0.00 0.00 0.00 57.90 
1450 17.54 16.45 58 .~9 16.45 0.00 0.00 0.00 0.00 58 .99 
1500 18.75 17 .02 60 .1 11 17.02 0.00 0.00 0.00 0.00 60.1\ 
\550 19.99 \7.59 6 \ .12 8 17.59 0.00 0.00 0.00 0.00 6\.28 
1600 21.28 18 . 16 62~7 18 . 16 0.00 0.00 0.00 0.00 62.47 
1650 22.60 18 .72 63 .,17 0 18 .72 0.00 0.00 0.00 0.00 63 .70 
1700 23.97 19.29 64.9 7 19.29 0.00 0.00 0.00 0.00 64 .97 
1750 25.37 19.86 66.12 7 19.86 0.00 0.00 0.00 0.00 66.27 
1800 26 .82 20.43 67~ 1 20.43 0.00 0.00 0.00 0.00 67. 61 
1850 28.30 20.99 68,98 20.99 0.00 0.00 0.00 0.00 68 .98 
1900 29 .82 21.56 70..39 21.56 0.00 0.00 0.00 0.00 70.39 
1950 31.38 22.13 71 .18 3 22.13 0.00 0.00 0.00 0.00 71.83 
2000 32.98 22.70 73 j3 1 22 .70 0.00 0.00 0.00 0.00 73 .31 
2050 34 .62 23 .26 7482 23 .26 0.00 0.00 0.00 0.00 74.82 
2100 36.30 23 .83 7637 23 .83 0.00 0.00 0.00 0.00 76.37 
2150 38 .02 24.40 77.~5 24.40 0.00 0.00 0.00 0.00 77.95 
2200 39.78 24.97 79J57 24.97 0.00 0.00 0.00 0.00 79.57 
2250 41.57 25 .53 81 J2 2 2553 0.00 0.00 0.00 0.00 81 .22 
2300 43.41 26 .10 82.190 26 .10 0.00 0.00 0.00 0.00 82.90 
2350 45 .28 26.67 84j62 26.67 0.00 0.00 0.00 0.00 84.62 
2400 47.19 27.24 86 138 27.24 0.00 0.00 0.00 0.00 86. 38 
2450 49 .15 27.80 88il 7 27.80 0.00 0.00 0.00 0.00 88 .17 
2500 51.14 28.37 89J99 28. 37 0.00 0.00 0.00 0.00 89 .99 
2550 53 .17 28.94 91 !85 28 .94 0.00 0.00 0.00 0.00 91.85 

~ 
2600 55.23 29.50 93 .75 29.50 0.00 0.00 0.00 0.00 93 .75 
2650 57.34 30.07 95 J67 30.07 0.00 0.00 0.00 0.00 95 .67 
2700 59.49 30.64 97,63 30 .64 0.00 0.00 0.00 0.00 97.63 
2750 6 1. 67 31.21 99 J63 3121 0.00 0.00 0.00 0.00 99.63 

pro) p gp1 
Input Dala 9 OF 21 
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~:~:.. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT COMAL COUNTY WCID NO. 6 1 277, Ltd. 
D[STRlCT: COMAL COUNTY WCID NO. 6 Prepared By: Da"id J Ross INITIAL HERE 

Park Village WWTP On-Site Innuen t Lift Stati Checked By: INITIAL HERE 

1500-001-11 

f.4 Table: Low Normal 0 eration Level (=120 - Desion 

• 

• 

50 
[00 
[50 

200 
250 
300 
350 
400 
450 

500 
550 
600 
650 
700 

750 
800 
850 
900 
950 

1000 
1050 
1100 
1150 

1250 
1200 

1300 
1350 
1400 
[450 

1500 
[550 

1600 
1650 
1700 
1750 
1800 
1850 
1900 
1950 

2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 
2400 
2450 

2500 
2550 
2600 
2650 

2750 
2700 

Riser Headloss 
Velocity Total FM 1 

ftlil HL (ft) 
0.00 43 J 5 

0.03 0.57 43 ~8 
0.[0 1.13 43.57 
0.23 1.70 43. i70 
0.40 2.27 43.88 
0.6[ 2.84 44 .1 [ 

0.88 3.40 44. 89 

1.18 3.97 44 VI 
1.54 4.54 45.08 
I.93 5.11 45 i\9 
2.37 5.67 45.95 
2.86 6.24 46.45 
3.38 6.81 46.99 
3.96 7.38 47. 58 
4.57 7.94 48.2 1 
5.23 8.51 48.88 
5.93 9.08 49. li9 

6.68 9.65 50 ~ 5 

7.47 10.21 5115 
8.30 10.78 51.99 
9.17 1l.35 52.87 

10.09 11.92 5380 
11.05 12.48 54 76 
12.05 13.05 55.v7 
13.10 13.62 56~2 

14.18 14.18 5791 
15.31 14.75 59.04 
16.49 15.32 60.12 1 
17.70 15.89 61.li2 
[8.96 [6.45 62.67 
20.26 17.02 63·96 
21.60 17.59 65 '~9 

22.98 18.16 66 ~6 
24.41 18.72 68.08 
25.87 19.29 69.53 
27.38 19.86 7102 
28.93 20.43 72.55 
30.53 20.99 74 113 
32.16 21.56 75 i74 
33.84 22.13 77.39 

35.55 22.70 79.08 
37.31 23.26 80.81 
39.11 23.83 82.58 
40.96 24.40 84.il9 
42.84 24.97 86.124 
44.77 25.53 88 \13 
46.74 26.10 90D6 
48.74 26.67 92.02 
50.80 27.24 94.D3 
52.89 27.80 96.07 
55.Q2 28.37 98. il 5 
57.19 28.94 100.11 8 
59.41 29.50 102.44 
61.67 30.07 104.64 
63.97 30.64 10688 
66.31 31.21 109 115 

FM No. I 
Velocity 

(ft/s) 
0.00 
0.57 
1.13 
1.70 
2.27 
2.84 
3.40 
3.97 
4.54 
5.11 
5.67 
6.24 
6.81 
7.38 
7.94 
8.51 
9.08 
9.65 

10.21 
10.78 
11.35 
11.92 
12.48 
13.05 
13.62 
14.18 
14.75 
15.32 
15.89 
16.45 
17.02 
17.59 
18.16 
18.72 
19.29 
19.86 
20.43 
20.99 
21.56 
22.13 
22.70 
23.26 
23.83 
24.40 
24.97 
25.53 
26.10 
26.67 
27.24 
27.80 
28.37 
28.94 
29.50 
30.07 
30.64 
31.21 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
000 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

if
.~iiiiI'.-: "1- ;-"""~' 

~~~'!-s;' • -,<;.-!'fW:::..-' 
.. LA.~·I' .'~.~ 

Total 

__....01_ HL (ft) 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0,00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
000 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
000 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

FM 

43.45 
43.48 
43.57 
43.70 
43.88 
44.[1 

44.39 
44.7[ 

45.08 
45.49 
45.95 
46.45 
46.99 
47.58 
48.21 
48.88 
49.59 
50.35 
51.15 
51.99 
52.87 
53.80 
54.76 
55.77 
56.82 
57.91 
59.04 
60.21 
61.42 
62.67 
63.96 
65.29 
66.66 
68.08 
69.53 
71.02 
72.55 
74.13 
75.74 
77.39 
79.08 
80.81 
82.58 
84.39 
86.24 
88.13 
90.06 
92.02 
94.03 
96.07 
98.15 

100.28 
102.44 
104.64 
106.88 
109.[5 

IISAN-DC01 Iprojectsl150000111 141 0 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,OOO 9pm Phase 1 
Input Data 10 OF 21 

Prrn.ed 31112016 "tl 1:18 PM 
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•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT COMAL OUNTY wcm NO. 6 / 277 td . 

DISTRICT COM 0 NTY W 10 NO. 6 Prepared By: DUlljtf J RQ S INITIAL HERE 

Pari Vi ll age WWT P On- ite Innuent Lift Sta t Phase 1 Checked By: INITIAL HERE 

1500-00 1-11 

This is not a COH required curve. 

• 


• 

IISAN-DC01 Iprojectsl150000111 141 0 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
Input Data II OF 21 

Printed 31112016 Iii) 1:18 PM 



•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: COMAL COUNTY WClD NO. 6 / 277, Ltd. 

DISTRICT: COMAL COUNTY WClD NO. 6 Prepared By: Da vid J Ross INITIAL HERE 

hase) Checked By: INITIAL HERE 

JOB NO: 1500-001-11 

JECT: Park Vil lage WWTP On-Site Influent Lift Station 

COH Required Curve Number 2 
f.6 	 Table: High Normal Operating Level C=IOO - Information On" (TCEQ) 


Ri.er FM No. I 
 FM No. I FM No.2 Total
V I I ~ _ .....FM"" ~ VelocityFlow Total Riser Velocity FM 

eocty itt.• ' ~ '.
(gpm) HL (R) (fti.) HL (ft) (ft/s) '_.....:... ;(ft/s) HL (ft)HL tit) 

0 0.00 0.00 42.3~ 0.00 0.00 000 0.00 0.00 42.35 
50 0.03 0.57 42.39 0.57 0.00 0.00 0.00 0.00 42.39 

100 0.12 1.13 4250 I 13 0.00 0.00 0.00 0.00 42.50 
150 0.26 1.70 42.6(J 1.70 0.00 0.00 0.00 0.00 42.66 
200 0.46 2.27 42S~ 2.27 000 42.89 
250 0.70 2.84 431 ~ 2.84 

0.00 0.00 0.00 
0.00 0.00 0.00 0.00 43.18 

300 1.00 3.40 43.5~ 3.40 0.00 43.52 
350 1.35 3.97 43.911 3.97 

000 0.00 0.00 
0.00 0.00 43.91 

400 1.75 4.54 44.3~ 4.54 
000 000 

0.00 44.37 
450 2.19 5.11 44.817 5.11 

000 0.00 0.00 
0.00 0.00 44.87 

500 2.69 5.67 45.4~ 5.67 
000 000 

0.00 0.00 000 0.00 45.43 
550 3.24 6.24 46.04 6.24 0.00 0.00 0.00 0.00 46.04 
600 3.83 6.81 46711 6.81 46.71 
650 4.48 738 47.4~ 7.38 

0.00 0.00 0.00 0.00 
0.00 0.00 47.42 

700 5.17 7_94 48.111 7.94 
000 0.00 

0.00 0.00 0.00 0.00 48.19 
750 5.91 8.51 49.0\1 8.51 0.00 0.00 0.00 0.00 49.01 
800 6.70 9.08 49.8~ 9.08 0_000.00 49.88 
850 7.53 9.65 5080 9.65 

000 0.00 
0.00 0.00 0.00 0.00 50.80 

900 8.42 10.21 517~ 10.21 0.00 0.00 0.00 0.00 51.78 
950 9.35 10.78 52.80 10.78 000 0.00 0.00 0.00 52.80 

1000 10.32 11.35 53.8~ 11.35 0.00 0.00 0.00 0.00 

• 
53.87 

1050 11.35 11.92 5491) 11.92 54.99 
1100 12.42 12.48 56.1 :6 12.48 

0.00 000 0.00 0.00 
0.00 0.00 0.00 56.16 

1150 13.54 13.05 573~ 13.05 
0.00 

0.00 57.38 
1200 14.71 13.62 58.6~ 13.62 

000 000 0.00 
0.00 0.00 58.65 

1250 15.93 14.18 59.911 14.18 
000 000 
0.00 0.00 000 0.00 59.97 

1300 17.19 14.75 61.3,'1 14.75 000 0.00 0.00 0.00 61.34 
1350 18.49 15.32 627p 15.32 62.76 
1400 19.85 15.89 64.2~ 15.89 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 64.22 

1450 21.25 16.45 657~ 16.45 65.74 
1500 22.70 17.02 67.3i) 17.02 

0.00 0.00 0.00 0.00 
67.30 

1550 24.19 17.59 689il 17.59 
000 0.00 0.00 0.00 

0.00 68.91 
1600 25.73 18.16 70.516 18.16 

000 000 0.00 
70.56 

1650 27.32 18.72 72. 217 18.72 
000 000 0.00 0.00 

72.27 
1700 28.95 19.29 7402 19.29 

000 000 0.00 0.00 
74.02 

1750 30.63 19.86 75812 19.86 
000 000 0.00 0.00 
0.00 0.00 0.00 75.82 

1800 32.35 20.43 776~ 20.43 
000 

0.00 0.00 0.00 0.00 7767 
1850 34.12 20.99 795~ 20.99 79.57 
1900 35.94 21.56 81.5 1 21.56 

000 0.00 0.00 0.00 
0.00 0.00 0.00 81.51000'

1950 37.80 22.13 83.5~ 22.13 0.00 0.00 000 0.00 83.50 
2000 39.71 22.70 85.5:4 22.70 85.54 
2050 41.66 23.26 8H~ 23.26 

000 0.00 0.00 0.00 
87.62 

2100 43.66 23.83 89. 7[5 23.83 
000 000 000 0.00 
000 0.00 89.75 

2150 45.71 24.40 91.93 24.40 
000 000 

000 000 0.00 0.00 91.93 
2200 47.80 24.97 94.1 ~ 24.97 94.15 
2250 41.57 25.53 9641) 25.53 

000 000 000 0.00 
0.00 0.00 0.00 0.00 96.42 

2300 43.41 26.10 98 1;4 26.10 98.74 
2350 45.28 26.67 10 u k> 26.67 

000 000 0.00 0.00 
0.00 0.00 0.00 101.10 

2400 47.19 27.24 1035:1 27.24 
000 

103.51 
2450 49.15 27.80 105 ~7 27.80 

000 0.00 0.00 000 
105.97 

2500 51.14 28.37 1084} 28.37 
0.00 000 0.00 0.00 

108.47 
2550 53.17 28.94 III.Q2 28.94 

000 000 0.00 0.00 
0.00 0.00 0.00 0.00 

• 
111.02 

2600 55.23 29.50 113 ~ 1 29.50 0.00 0.00 0.00 0.00 113.61 
2650 5734 30.07 116.35 30.07 0.00 116.25 
2700 59.49 30.64 118 ~4 30.64 

000 0.00 000 
0.00 0.00 0.00 118.94 

2750 61.67 31.21 121.6~7 31.21 
000 

0.00 0.00 0.00 0.00 121.67 

i 

\\SAN-DC011proJecls11500001111410 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT 11ft Station Calculatlons.xlsx98,000 gpm Phase 1 
Input Data 120F21 

Printed 3/1/2016 '!" 1:18 PM 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAL COUNTY WCID NO.6 / 277, Ltd. 
DISTRICT COMAL COUNTY WCID NO.6 

Park Village WWTP On-Site Innucnt Lift Station 
) 500-001-11 

• 


• 


"W~:~:. IDS 
Engineering Group 

TBPE F-002726 TBPLS 10110707 

Prepared By: David J Ross INITIAL HERE 

Checked By: INITIAL HERE 

COH Required Curve Number 5 
Table: 

~ .~-- t-;';jl·-r~~':;iT~~"'1'·~_ 
.~..: 1("'J6'-~-,,1 
. 1J.X:.1 -.~ 

J.. .~ ._~., -J 

IISAN·DC01 IprojectsI1500001111410 DESIGNI040 CalcslDeeper Wet Well201602D2 1500-001·00 - PHASE 1 • INFLUENT lift Station Calculations.xlsx98.000 gpm Phase 1 
Input Data 13 OF 21 

Printed 3/1 /2016 'I') 1: 18 PM 



Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAL CO TY WCID NO. 6 / 277, Ltd. 

DISTRlCT COMAL CO NTY WCID NO. 6 
Park Village WWTP On-Site Innuent Lift Station 
1500-001-11 

Max . Sialic Head (fl) @ Designed GPM = 


Min. Sialic Head (fl) @ Designed GPM = 


Lift Station Condition 

• 
IV PUMP CONTROL SETTINGS 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPlS 10110707 

Prepared By: David J Ross INITIAL HERE 

Checked By: INITIAL HERE 

Low waler level in wei well 

High waler level in wei well 


Q= 200 

0.46 	 42.89 
0.36 	 17.72 

Q= 550.00 

3.24 	 46.04 
2.62 	 19.92 

A Compute the I.NTERIM Pumping Ranges in the Wet Well 

Proposed Wei Well Diameler: 
Wei Well Surface Area: 
Delention Pond surface Area 
Wei Well Surface Area: 

12 
113 .10 

113 .10 

Note: he following capacities 
Pump No.1 Capacity: 
Pump Nos. I & 2 Capacity: 
Pump Nos . I, 2 & 3 Capacity: 
Pump Nos. 1,2, 3 & 4 Capacity: 

hould b laken from the system 
Enter. .. 
Enler. . 
Enler. . 
Enter. . 

1- __-"'3""'6.'"'IJ 

1 __.......:;3..;;;65'"'1 
none 
none 

For Pump J, V·I = 10.0 min. x 363 gpm 
7.48 gpm/CF x 4 

For Pump 2, V-2 = 10.0 min . x (365 - 363) gpm 

• 
7.48 gpm/CF x 4 

For Pump 3, V-3 = J0.0 min. x (none - 365) gpm 
7.48 gpm/CF x 4 

For Pump 4, V-4 = 

fl 
SF 

SF 
SF 

gpm Flygt is the worsl case 542 

gpm 
gpm 
gpm 

121.32 CF, hi = 1.07 fl 

00.67 CF. h2 = 0.01 fl 

00.00 CF, h3 = 0.00 fl 

00.00 CF, h4 = 0.00 fl 

\\SAN-DC011projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 -INFLUENT lift Station Calculations.xlsx98.000 9pm Phase 1 
Input Data 14 OF 21 

Printed 311/20 16 (I~ U8 PM 



Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAl COUNTY W ID NO. 6 1 277, Ltd. 
D1STRJCT COMAL COUNTY WCID NO. 6 

Park Village WWTP On-Site Influent lift Station 
LSOO-OO I- lJ 

Total Wet Well Volume = 


Total Required Depth = 


Estimated Maximum Elevation of the Wet Well Floor = 


Reality Check: 

B Determine INTERJM Design Flow Pump Control Settings 

Sewer Inlluent Line Elevation = 	 1264. 

Minimum Required Pump Sellings 
Risi Water Level 

WL Elev DH Action Pum(1 Station 

1,242.08 P-3 on P-I, P-2 & P-3 on 
1,242.08 0.00 P-2 on P-I & P-2 on 
1,242.07 0.01 P-Ion P-I on 
I 241.0 107 	 All Stopz

• 


•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPl5 10110707 

Prepared By: D(H'/(f J RQS INITIAL HERE 

hase J Checked By: INITIAL HERE 

12199 CF 

1079 ft 


1,242.500 msl el (from II.D) 


msl el 

Falling Water Level 


Pump Status 


P-I, P-2 & P-3 on 

P-3 off P-I & P-2 on 

P-2 off P-Ion 

P-Ioff All Stop 


Pump Manufacturer'S Minimum Liquid Level Depth for Operation = 


Enter pump height or minimum liquid depth to set all pumps off = 


InOuent Elevalion III Wet Well = 

Lead Pump On (P-I) = 

lag or Standby Pump On (P-2) = 


lag-lag or Standby Pump On (P-3) = 


Elevation of High Water Alarm (typ. OS above Standby Pump On) 

Lag-lag-Lag or Standby Pump On (P-4) = 

Discharge Elevation of Force Main (1 .5' above slab) = 


Elevation of Force Main at Highest Point = 


Bottom Elevation of Wet Well (min 1.6' below all Pumps Off) = 


Low Level Alarm (typ. halfway up Pump casing or min liquid operation 


2.42 ft From I J above 
Enter. ... 1 2.42 1 ft 

1264.50 ft From 1G above 
Enter. .... 1 1,246.001 ft 

1247.00 ft 

0.00 ft 
0.00 ft 

N/A 	 ft 
1275.50 ft 

1288.35 ft 

Enter. .... 1 1,242.501 fl 
epth) = 1243 .7 1 ft 

All Pumps Off (slab elev + min liquid depth OR slab elev + pump height) = 	 1244.92 ft 

Compute the INTERIM Pumping Ranges in the Wet Well 

Proposed Wet Well Diameter: 
Wet Well Surface Area : 
Detention Pond surface Area 
Wet Well Surface Area : • 

C 

\\SAN-DC01lprojects11500001111410 DESIGNI040 CalcslDeeper Wet Well 201602 
Input Data 

12 ft 
113 .10 SF 


SF 

113.10 SF 

21500-001-00 - PHASE 1 - INFLUENT lift Station Calculationsxlsx98.000 gpm Phase 1 
15 OF 21 

Prinred 3/1/2016 ~i! 1:18 PM 

http:1,242.07
http:1,242.08
http:1,242.08


•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F·002726 TBPLS 10110707CLIENT COMALOU WClD NO. 6 /277, Ltd. 
DISTRlCT CO 1AL COUNTY WCID NO. 6 Prepared By: Da vid J Ross INITIAL HERE 

1-

Park Village WWTP On- itl' InflUl'nt Lift Station Checked By: INITIAL HERE 

NO: 1500-001-11 

Note: The following capllcilies hou ld be takell from tbe system c 
Pump No. I Capacity: Enter. __....;3,:-:63 gpm Flygt is the worst case 


71

Pump Nos. I & 2 Capacity: Enter. 1-__--=~::..j gpm6 1 5

Pump Nos. I, 2 & 3 Capacity: Enter. none gpm 

Pump Nos. I, 2, 3 & 4 Capacity: Enter. none gpm 


For Pump I, V-I = 10.0 min. x 363 121.32 CF, hi = 107 ft 
7.48 gpmlCF x 4 

For Pump 2, V-2 = 10.0 min. x (365 - 363) gpm 84.22 CF, h2 = 0.74 ft 
7.48 gpmlCF x 4 

For Pump 3, V-3 = 10.0 min. x (none - 365) gpm 00.00 CF, h3 = 0.00 ft 
7.48 gpm/CF x 4 

For Pump 4 V-4 = 100 min x (none - none) gpm 0000 CF h4 = 0 00 ft 
7.48 gpmlCF x 4 

Total Wet Well Volume = 205.55 CF 
Total Required Depth = 1817 ft 
Estimated Maximum Elevation of the Wet Well Floor = - - (from II.D) 

Determine ULTIMATE Design Flow Pump Control Settings 

• 
Sewer Influent Line Elevation = 1264''(l 2.42 

I 

Minimum Required Pump Sellings 
Rising Water Level 

WL Elev DH Action Pump Station 

1,258.80 P-3 on P-I, P-2 & P-3 on 
1,258.80 0.00 P-2 on P-I & P-2 on 
1,258.80 0.00 P-Ion P-Ion 
1,258.8 I 0.00 All Stop 

Design Pump Sellings (Engineer's Recommended Sellings) 

Rising Water Level 

DH Action Pump Station 
Standby Pump On All Pumps Running I 

0.00 I 
High Level Alarm On I, 2, & 3 (All Firm) O~ 

0.00 

Falling Water Level 

Action Pump Status 

P-I, P-2 & P-3 on 
P-3 off P-I & P-2 on 
P-2 off P-Ion 
P-Ioff All Stop 

Falling Water Level 

WL Elev Action Pump Status 

None All Pumps Running 

High Level Alarm Off All Pumps Running 

Lag-Lag Pump On 1,2, & 3 (All Firm) OnI Standby olT Lead & Lag on 
-1,247.00 ~ 

Lag Pump On I &20n I I 1 247.00 None Lead & Lag on 
100 

Lead Pump on Lead on I 1,246.00 Standby off Lead on 
1.10 

DH 

3.50 

0.50 

370 

4.00 

4.70 
Minimum Water Level - All Stop 1,244.90 Lead off All Stop, Standby set to Lead Pump 

100 
None All Stop 

1.40 
Wet Well Floor - None All Stop 

r 
1,243_90 

I,N2.50 

Low Level Alann On All Stop 

Wet Well Floor - None All Stop 

0.30 

4.80 

• 
Pump Manufacturer's Minimum Liquid Level Depth for Operation = I 2.42 ft From I J above 
Enter pump height or mInimum liquid depth to set all pumps off= 1,242.30 Enter. I 2.42 1 It 
Innucnt Elevation at Wet Well = 1264.50 ft From I G above 
Lead Pump On (P-I) = Enter. . . . . I 11258.80I ft 
Lag or Standby Pump On (P-2) = 1259.80 ft 
Lag-Lag or Standby Pump On (P-3) = 12.80 ft 
Elevation of High Water Alarm (typ. 0.5' above Standby Pump On) 12.80 ft 

IISAN-DC011projects1150000 111141 0 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
Input Data 160F21 

Prinled 3/1/2016 I.e!! 1:18 PM 

http:11258.80
http:1,242.30


Sanitary Lift Station Design and Cost Analysis 
CLIENT: COMAL CO N V WCID NO.6 / 277, Ltd. 
D1STRJCT COMAL 0 NTY weLD NO.6 

Park Village WWTP On- ite Innuen! ift tation 

BNO: J 500-00 I-Il 

Lag-Lag-Lag or Standby Pump On (P-4) = 

Discharge Elevation of Force Main (1.5' above slab) = 

Elevation of Force Main at Highest Point = 


Bottom Elevation of Wet Well (min 1.6' below all Pumps Off) = 

Low Level Alarm (typ. halfway up Pump casing or min liquid 

All Pumps Off (slab elev + min liquid depth OR slab elev + pump 


Maximum Static =Elevation of Force Main at Highest Point - All 
1288_35 msel minus 

Maximum Static = 43.45 ft 

Minimum Static = Elevation of Force Main at Highest Point 
1288.35 msel minus 

Minimum Static = 42.35 ft 

Flooded Static Head =Elevation of Force Main at Highest Point 
1,288.35 msel minus 

Flooded Static Head = 17.35 ft 

D Compute the Detention Time at ADF for Interim and Ultimate 

Existing /Iltlerim Condition: 

INTERIM Average Daily Flow = 326.666666666667 
Volume at Lead Pump (P-I) On = 1.10 ft x (845.97 gaIlY 

• 
Calculated Detention Time at lNTERJM ADF = 930.56 

Ultimllte Condition: 

ULTIMATE Average Daily Flow = 650 EDU @ 300 gpd 
Volume at Lead Pump (P-I) On = l.l 0 ft x (845.97 gaIlY 
Calculated Detention Time at ULTIMATE ADF= 930.56 

Note: Wet Wdl wilillot tum septic i detention Limes are less Lhan 
night for example), sewage may tum septic. Septic conditions 
conLrOI may therefore be required if detention timcs approach 60 

D Compute the Net Positive Suction Head at ULTJMATE Design 

Net Positive Suction Head Available (NPSHA) 

A. Absolute Pressure. Ha = 
B. Static Height of Liquid Supply Level in Wet Well, Hst = 
C. 	 Vapor Pressure of the Liquid, Hvpa = 

Submersible Pump Lift Station or Dry Pit Arrangement? 
D. Total Friction Headlosses in Riser Pipe (Dry Pit Pumps Only), Hfs 

N 

Net Positive Suction Head Reouired (NPSHR) 

A. 	 NPSHR according to Pump Manufacturer = 
(Typically shown on pump curve) 

Note: Remember, NPSHA >= NPSH R 

• 

•~:.:. IDS 
~ Engineering Group 

TBPE F-002726 TBPl5 10110707 

Prepared By: DlIvi(/ J Ro s INITIAL HERE 

'e 1 Checked By: 	 INITIAL HERE 

N/A fI 
0.00 ft 

1288.35 ft 

Enter. .... 1 1,242.501 ft 

1243.71 ft 

1244.92 fI 


mps Off Elevation 

1,244.90 msel 


Pump On Elevation 

1,246.00 msel 


Overflow Elevation 
1,271.00 msel 

tions 	

68.1 gpm 
930.56 gal 

168.1 gal/min 	 13.7 mm 

135.4 gpm 
930.56 gal 


1 135.4 gal/min 6.9 mm 


imatcly 60 minutes. During low now/no now conditions (during the 
be problematic for homes located nearby the li ft station. Odor 

inutcs during interim t:onditions. 

(NPSH): 

Enter. .... 1 33.101 ft 
2.29 ft 

Enter. ... 1 0.751 fl 

Enter. ..Sub or Dry L.___....:S ::.:l:.J
::,:u ) . 

0.00 ft 

= Ha - Hvpa + Hst - Hfs = 34.64 ft 

Enter.. .1 13.501 ft 

NPSHA> NPSHR, Pump OK 

IISAN-DC011projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 201 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculalionsxlsx98.000 gpm Phase 1 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT OMAL 0 NT '!' W mNO. 6/277, Ltd. 
DISTRICT COMAL CO N Y WCID NO.6 

Park Village WWTP On-Site Influent Li ft Station 

NO: 1500-00J-ll 

VI Compute Buoyancy Forces: 

On page 20 of nle gcolcchnicuJ report (InTE Project No. 151709) 
be considered al this site." therefore Buoyancy is not considered in this 

Desired Factor of Safety against flotation = 

Wet Well Diameter, = 

Wall Thickness, = 

Wet Well Roof Thickness, = 

Wet Well Bottom Thickness, = 


Circular WeI Well Sol/om Slab Configuralion 
WeI Well is to be installed by open cuI (in lue ofcaisson m 

Outside diameter of Wet Well, = 

Base Slab diameter = 

Circular Base Slab Area = 


Rectangular Wet Well Sol/om Slab Configuration 
length of Proposed Wet Well Base Slab = 

Width of Proposed Wet Well Base Slab= 

Rectangular Base Slab Area = 

Vertical Height of Walls, = 

Vertical Height (Total) of Wet Well, = 

Antifloatation Ring Width 

Antifloatation Ring Height 

Antifloatation Ring Inside Diameter 

Antifloatation Ring Outside Diameter 


• 
Distance from finished grade to top of anti floatation ring 
Dry Soil Weight 
Saturaged Soil Weight 
Downward force due to saturated soil 

A Determine Uplift Forces due to Groundwater 

Uplift Force due to Water = 

B Determine Downward Forces due to Weight of Structure 

Top and Bottom Slab Material is Concrete with a Unit Weight of= 
Wall Material is Concrete with a Unit Weight of= 
Weight of Top Slab outside of outside diameter of the wet well ({l()'WnWH'rll force) = 

Weight of Top Slab (downward force) = 

Weight of Bottom Slab (downward force) = 

Weight of Walls (downward force) = 

Weight of Antifloatation ring 

Weight of soil above anti floatation ring 


Total Weight of lift Station Structure (downward force) = 


As Designed Factor of Safety Against Flotation = 

Difference needed to overcome flotation including Desired Safety Fac 

Value of additional adhesion and/or soil friction needed = 


Reality Check - Warning! 0.71 < 1.10 minimum requi 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPLS 10110707 

Prepared By DOI,id J Ross INITIAL HERE 

ase I Checked By: INITIAL HERE 

t "Since pcrmnncllt Wlltcr tobt not cncountered lit thi ite, uplift rorce need not 
gil. 

Enter.. 
Enter. . 
Enter. . 

~~::~ 


Enter. 
Enter. 

1.101 ETJ COH requires 1.10 
12 ft 
II i 
12 
12 

YES 
NO 

nches 

Inches
. 

Inches
. 

13.83333333 ft 
13.83 ft 

I N~:·:r' 
0.00 f1 
0.00 sq ft 

29.00 ft 
31.00 ft 

: I ~ I~: 
13.83 ft 

13 83 ft 


o ft 

1-__.;0.:;::0.;8~
5 kips / cu ft 

'--__.;;. 0.;;.>
0.;..;1.;;.5 kips / cu ft 

0.043 kips / cu ft 

290.73 kips 

t--_.......;.O,;,.;.1.;..50'-jj kips I cu ft 

'--_......::.0"".1=-50:.._ ki ps I cu ft 


22.54 kips 
22.54 kips 

161.81 kips 
0.00 kips 
0.00 kips 

206.90 kips 

0.71 
112.91 kips 
83.81 psf 

• 
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Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TSPE F-002726 TSPLS 10110707CLIENT COMAL COUNTY WCID NO. 6 / 277, LId. 
DISTRICT COMAL CO NTY WClO NO. 6 Prepared By Da vid J Ross INITIAL HERE 

asc I Checked By INITIAL HERE Park Village WWTP On-Site Innuenl Lift Station 
1500-001-11 

VII DETERMINE THE MINIMUM SIZE OF THE PASSIVE AIR VENT PlPE 

Maximum pumping capacity of the lift station from the pump curves 
It is the intersection of the all pumps running pump curve 
and the Emergency Flooded Operating Level C=140 curve 

§217.60(d)(1 )(e) maximum air velocity through a passive ventilation sy tem 

Enter. .... 1 1,1001 gpm 
147.05 cfm 

600 fpm 

(Phase 2 - FL YGT) 

Vent Air 
Pipe Dia. Velocity 
(inches) (fpm) 

4 1685.06 

6 748 .91 

8 421.26 
10 269,61 
12 187,23 
14 137,56 
16 105.32 
18 83.21 
20 67.40 
24 4681 
30 29.96 
36 20.80 

Chosen passive ventilation system goose neck pipe size Enter. ... ,I L __....,."..,...,.;8~1 in 
42 1,26 fpm 

Velocity below T EQ maximum - OK - 421.26 rpm < 60 .00 rpm maximum allowed 

VIII DETERMINE THE CRITICAL TIME RELATED TO SURGE PRESSl RE - WATER HAMMER CALCULATIONS 

Surge pressure or "Water Hammer" in a force main is created by any chl ge from a steady state flow condition. It is typically caused by the opening, 
closing or regulating of valves or by the staning and/or stopping of pum~s. It may range from only a slight pressure and/or velocity changes to 
sufficiently high vacuum or pressure conditions which may cause the co llapse of rupture of the pipeline, or cause damage to pumps and/or valves. 
This analysis of water hammer will include calculating the surge (pressu e) wave velocity, flow velocity, critical lime, determining the maximum 
pressure increase and selecting a method of control. 

Calculate surge pressures and compare to the pressure rating of the forc main pipe to determine the need for a surge relief valve. 

A Calculate pressure wave velocity factor. 

a = 4660 I SQRT { (Ew • Di )l (Ep • Tp) ) 

Where: 

a= pressure wave velocity 
factor 

Ell' = water bulk modulus (3PO,OOO psi) 

D,= force main pipe inner 1iameter (inches) 

Tp = force main pipe wall tpickness (inches) 

Ep= force main material m¥ ulus of elasticity 

Young's Modulus of Elasticity for 

the pipeline material, Hi' = 

Ductile lroh 24,000,000 
I

Ste91 30,000,000 
PVC;: 400,000 

HDPE 130000 

• Ew = 300,000 psi 

D,= 6 inches
1-----,-.,.-1

Tp= 0.295 inches 

Ep = 400,000 psi 

Based on AWWA C9pO PVC Pipe 

l;Based on A WWA C9 ~O PVC Pipe 

Based on A WWA C9~O PVC Pipe 

IISAN-DC011projects11500001111410 DESIGNI040 Calcs IDeeper Wet Well 201602 21500-001-00 - PHASE 1 -INFLUENT lift Station Calculalions.xlsx98,000 gpm Phase 1 
Input Data 190F21 

Prinled 3/1/1016 ~iJ 1:18 PM 



C 

Firm flow velocity in the 4.078 fps 

/'; Surge Pressure = /'; fps /'; firm flow velocity times value from table above 

Sanitary Lift Station Design and Cost Analysis 
CLIENT OM L 0 NTY W ID 0 . 6 / 277 Ltd. 

DISTRlCT: o tAL 0 N Y W ID NO. 6 
Park Village WWTP On-Site Influent Lift Station 
1500-001- 11 

• 


• 


a = 4660 I SQRT { (Ew • Di)! (Ep • Tp) } 
1193.137973 unitless 

B Calculate the Firm flow velocity in the forcemain 

Vel=Q / A 

Where: 

A = Flow Area in sq. ft . 
1 0.198 159. n. 

Vel = Q I A 
4.078145663 fps 

4078 fps 

Calculate the Water Hammer Pressure 

P = [ (a • V) 1 (2.31 • g)] + Operating Pressure 

P = water hammer pressure (psi) 
a = pressure wave velocity factor 
V = flow velocity in force main at firm pumping capacity 

g = acceleration of gravity (32.2 ftlsec 2) 

2.31 = conversion factor 
OP = Operating Pressure 

a= 1.1 93.M 
4.100 

32.2 
45 

psi 
V= fps 

g= fUsec 2 

OP= ft 
19.5 psi 

P = [ (a • V) I (2.31 • g)] 
P = 65.76 psi 

Reality Check based on EM 1110-3-173 

Velocity change from firm pump flow to 

Calculated the Water Hammer n':S"lr~
Reality check water hammer 

o Compare the water hammer pressure to the pipe's pressure rating 

IISAN-DC011projects11500001111410 DESIGNI040 CalcslDeeper Wet Well 20160202 1500-001-00 - PHASE 1 -INFLUENT lift Station Calculations.xlsx98,000 gpm Phase 1 
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Prepared By: David J Ras. INITIAL HERE 

Checked By: IN1TIAL HERE 

6" double lined DIP pipe 

Read from curve wI all pumps rulUling 

psi/ fps times 4.078 fps 

65.76 psi 
203.9 psi 

l= 



•~:.:. IDS 
Sanitary Lift Station Design and Cost Analysis "W Engineering Group 

TSPE F-002726 TSPLS 10110707CLIENT COMAL COUNTY WClD NO. 6 / 277, Ltd. 


D1STRJCT OMAL COUNTY W ID 0.6 Prepared By: David J R().~. INI'TIALHERE 


Park Village' WTP On- ile Innuent Lift Station age I Checked By: INITIAL HERE 

1500-001-11 

water hammer pressure (psi) < Pipe's pressure rating 
P < PPR 

Water Hammer Pressure = psi 
Pipe's pressure rating = psi 

203 .91 psi < 350 psi 
OK 

E Calculate the Safety Factor 

Pipe Pressure Rating / Water Hammer Pressure 


SF= 150 psi divided by 203.91 psi 
SF= 0.7 Unitless 

• 

• 
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Sanitary Lift Station Design and Cost Analysis V Engineering GIOUp 

CLIENT: COMAL COUNTY WCID NO.6 / 277, Ltd. TBPE F-002726 TBPLS 10110707 

DISTRICT: COMAL CO UNTY WCID NO.6 Prepared By: Duvid J Ross INITIAL HERE 

PROJECT: Park Village WWTP On-Sitc lnfluent Lift Station Phase 1 Checked By: INITIAL HERE 

IDS JOB NO: 1500-001-11 

Park Village wwrp On-Site Influent Lift Station 

Comal County WCID No.6 
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Flow (gpm) 

--High Normal Operating Level C=140 - - Low Normal Operation Level C=120 - Design 


-0- High Normal Operating Level C=100 - Information Only (TCEQ) ---0- Emergency Flooded Operating Level C=140 


- Flygt-xylem NP 3153 MT 3-437 Pub Curve w/Riser Losses ONE PUMP _ Flygt-xylem NP 3153 MT 3-435 Pub Curve w/Riser Losses ONE PUMP 


_ Flygt-xylem NP 3153 MT 3-437 Pub Curve w/Riser Losses TWO PUMPS 


\\SAN-DC01\projects\150000111\410 DESIGN\040 Calcs\Deeper Wet Well 20160202 1500-001-00 - PHASE 1 - INFLUENT lift Station Calculations.xlsxFlygt
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• • • 
f.2 Table: INTERIM P 43.79 HL (ft) C 197 

~ 

Flygt-xylem 
NP 3153 MT 3 

Flygt-xylem NP Flygt-xylem NP 3153 Flygt-xylem Flygt-xylem Flygt-xylem 

437 
3153 MT 3-437 

MT 3-437 NP 3153 MT 3 NP 3153 MT NP 3153 MT 3 Pump Brand 
Pump Brand & 

437 3-437 437 & Model # Model # 

Pub Curve Pub Curve Pub Curve Pub Curve Pub Curve Jockey Adjusted 
Flow Published w/Riser w/Riser w/Riser w/Riser w/Riser Pump Head Jockey Pump 

Pump 1 Losses Losses Losses Losses Losses 
Curve ONE PUMP TWO PUMPS HREEPUMP OUR PUMP FIVE PUMPS 

(gpm) HL (ft) Head (ft) Head (ft) Head (ft) Head (ft) Head (ft) Loss (ft) Loss (ft) 

0 57.7 57.7 57.7 57.7 57.7 57.7 0.0 

50 55.6 55.6 56.6 57.0 57.2 57.3 0.0 0.0 

100 53.9 53.8 55.6 56.3 56.6 56.8 0.0 -0.1 

150 51.R 51.6 54.7 55.6 56.1 56.4 0.0 -0.2 

200 50.1 41).7 53.8 55.0 55.6 56.0 0.0 -0.4 

250 48.9 48.3 52.7 54.4 55.1 55.6 0.0 -0.6 
300 47.2 46.3 51.6 53.8 54.7 55.2 0.0 -0.9 
350 46.0 44.8 50.6 53.1 54.2 54.9 0.0 -\.2 
400 44.5 43.0 49.7 52.3 53.8 54.5 0.0 -1.5 

- 450 4'3.6 41.1 ~ .~ ~ 49:<1 51.6 . 53-:2 - ;:;4.2 - - . OJ} - -1:9 -
SOD 42.2 :W.8 48.3 50.9 52.7 53.8 0.0 -2.4 
550 40.9 38.0 47.3 50.3 52.1 53.4 0.0 -2.9 

600 39.7 36.3 46.3 41).7 51.6 52.9 0.0 -3.4 

650 38.9 34.9 45.6 49.2 51.1 52.5 0.0 -4.0 

700 37.6 33.0 44.8 48.8 50.6 52.0 0.0 -4.6 

750 36.8 31.6 43.9 48.3 50.2 51.6 0.0 -5.2 

800 35.5 211.~ 43.0 47.6 ..IQ.7 51.2 0.0 -5.9 
850 34.3 27.6 42.0 47.0 49.3 50.8 0.0 -6.7 
900 33 .0 25.5 41.1 46.3 49.0 50.4 0.0 -7.5 
950 31.3 23.0 40.4 45.8 48.6 50.1 0.0 -8.3 

1000 30.1 20.9 3~.8 45.3 48.3 "'9.7 0.0 -9.2 
1050 2R.4 18.3 38.9 , 44.8 47.8 49.4 0.0 -10.1 
1100 26.7 15.7 38.0 , 44.2 47.3 49.1 0.0 -11.0 

1150 25.3 13.2 37.2 i 43.6 46.8 48.9 0.0 -12.1 

1200 23.4 10.3 36.3 43.0 46.3 48.6 0.0 -13.1 

1250 21.7 7.5 35.6 42.3 45.9 48.3 0.0 -14.2 

1300 20.1 4.8 34.9 41.7 45.6 47.9 0.0 -15.3 

1350 19.2 2.7 34.0 41.1 45.2 47.5 0.0 -16.5 

1400 17 .1 -(I.(i 33.0 40.7 44.8 47.1 0.0 -17.7 

1450 15.9 -3.1 32.3 40.2 44.4 46.7 0.0 -19.0 

. l.s_QQ '''1'''1">.4 .!.1·H1,...":::C',r- ..,,n ,n ",,?-,7 ,~ .J l.ti ~ ,nnn ....3.iJ.&. nn ~4~,,9 ''- ,.--,4Q~ I'T , ... " .0.0 I" . -20.} 
xFlvat,.... , '-'L ....... '-' \v· rv '-'u ....... ", "" ~v VVL..VL.. VVV .V vv " 

,~ ~~~. III ...., ...U\IVI ....,UIVUIU\'VlloJ.A ••\\SAN-DCD 
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•• •1550 13.0 -8.6 30.6 39.2 43.4 46.0 0.0 -21.6 
1600 11.9 - 11.1 1.9.6 38.6 43.0 45.7 0.0 -23.0 
1650 10.7 -13.7 28.6 38.0 42.5 45.4 0.0 -24.4 
1700 9.2 -I (i.7 27.6 37.5 42.0 45.1 0.0 -25.9 

1750 7.5 -19.9 26.6 36.9 41.5 44.8 0.0 -27.4 
1800 6.3 -22.6 25.5 36.3 41.1 44.4 0.0 -28.9 

1850 5.0 -25.5 24.3 35.9 40.8 44.1 0.0 -30.5 

1900 -32.2 23.0 35.4 1 40.4 43.7 0.0 -32.2 

1950 -33.8 22.0 34.9 40.1 43.3 0.0 -33.8 

2000 -3::;.6 20.9 34.3 I 39.8 43.0 0.0 -35.6 
2050 -37.3 19.6 33.7 1 39.4 42.6 0.0 -37.3 
2100 -39.1 18.3 33.0 38.9 42.2 0.0 -39.1 
2150 -41.0 17.0 32.5 1 38.5 41.8 0.0 -41.0 

2200 -42.8 15.7 
1

32.1 1 38.0 41.4 0.0 -42.8 
2250 -44.8 14.4 31.6 : 37.6 41.1 0.0 -44.8 
2270 --'6.7 13.2 
2290 -48.7 11.8 
2310 -50.8 10.3 
2330 -52.9 8.9 
2350 -55.0 7.5 
2370 -57.2 6.2 

~2390 -:W~':1 4.8" . -

2410 -61.7 3.8 
2430 -64.0 2.7 
2450 -66.3 1.1 

• 

f.2 Table: ULTIMATEP - C 542 gpm 48.42 HL cft)
' . 

Flygt-xylem 
Flygt-xylem NP Flygt-xylem NP 3153 Flygt-xylem Flygt-xylem 

NP 3153 MT 3 
Flygt-xylem 

435 
3153 MT 3-435 MT 3-435 NP 3153 MT 3 NP 3153 MT NP 3153 MT 3 

Pump Brand Pump Brand & 

435 3-435 435 
& Model # Model # 

Flow 

(2pm) 

Published 

Pump 1 
Curve 
HL (ft) 

Pub Curve 
wfRiser 
Losses 

ONE PUMP 
Head (ft) 

Pub Curve 
w/Riser 
Losses 

TWO PUMPS 
Head (ft) 

Pub Curve 
w/Riser 
Losses 

HREEPUMP 
Head (ft) 

Pub Curve 
w/Riser 

Losses 
'"OUR PUMP 

Head (ft) 

Pub Curve 
w/Riser 

Losses 
FIVE PUMPS 

Head (ft) 

Jockey 
Pump Head 

Loss (ft) 

Adjusted 
Jockey Pump 

Loss (ft) 
0 75.0 75.0 75.0 75.0 75.0 75.0 0.0 

50 73.0 73.0 74.0 74.3 74.5 74.6 0.0 -33.3 
100 71.0 70.9 73.0 73.6 74.0 74.2 0.0 -31.9 
150 69.0 68.8 71.9 73.0 73.5 73.8 0.0 -30.7 
200 66.4 66.0 70.9 72.3 73.0 73.4 0.0 -29.7 
250 64.5 63.9 69.8 71.6 72.5 73.0 0.0 -28.5 
300 62.5 61.6 68.8 70.9 71.9 72.6 0.0 -27.6 

I\aroi, .•"'1iI iOOOO 111 \~.l3 IDESIGN\040 f¥.M. i::lno::>o::>no::>r Wet We(fQ~ 160202 1 5~4: 101-00 - P1-t~!SE 1 - INFLl1Er JT lift c +a~ Icalculations~ xFlygt\\SAN-OCa 
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• •400 59.0 57.5 66.ft 69.5 70.9 1 71.7 0.0 -25.6 
450 57.5 55.6 64.9 68.8 70.4 71.3 0.0 -24.7 
500 56.0 53.6 63.9 67.8 69.8 70.9 0.0 -24.0 

550 55.0 52.1 62.8 66 .9 69.3 70.5 0.0 -23.2 

600 53.0 49.6 61.6 M.rl 68.8 70.0 0.0 -22.3 
650 52.0 48.0 60.6 65 .3 68 .1 69.6 0.0 -21.5 
700 50.8 46.2 59.6 64 .6 67.4 69.2 0.0 -20.6 

750 49.5 44.3 58.5 63.9 66.7 68.8 0.0 -19.9 
800 48.0 "2.1 57.5 63 .1 M.O 68.2 0.0 -18.9 
850 47.0 403 56.5 62.4 65.5 67.7 0.0 -18.2 
900 45.8 38.3 55.6 61.6 64.9 67.1 0.0 -17 .3 
950 44.0 35.7 54.6 60.9 64.4 66 .6 0.0 -16.8 

1000 42.0 32.8 53.6 60.3 63.9 66.0 0.0 -15.8 
1050 40.5 30.4 52.9 59.6 63.3 65.6 0.0 -15.1 
1100 39.2 18.1 52.1 58.9 62.8 65.2 0.0 -14.1 
1150 37.0 24.9 50.9 58 .2 62.2 64.7 0.0 -13.4 
1200 35.5 22.4 49.6 57.5 61.6 64 .3 0.0 -12.5 
1250 34.0 19.8 48.8 56.8 61.1 63.9 0.0 -11.7 
1300 32.0 16.7 48.0 56.2 60.6 63.4 0.0 -10.8 
1350 30.5 14.0 47.1 55.6 60.1 63 .0 0.0 -10.0 
1400 28.5 In.N 46.2 54.9 59.6 62.5 0.0 -9.1 

- . """ - .. 1-4-$0 · -21.~ 80S 45~2. 54.3 59.0 62.1 .0 0 -51.2 

1500 26.5 6.2 443 53.6 58.5 61.6 0.0 -7.0 
1550 24.0 2.4 43.2 53.1 58.0 61.2 0.0 -6.2 
1600 22.0 -1.0 4-2.1 52.6 57.5 60.8 0.0 -5 .2 
1650 21.0 -3.4 41.2 52.] 57.0 60.4 0.0 -3 .8 
1700 19.0 -(1.1) 403 51.3 56.5 60.0 0.0 -2.7 
1750 17.5 -9.9 39.3 50.5 56.0 59.6 0.0 -1.9 
1800 16.0 -12.9 38.3 49.6 55.6 59.1 0.0 -0.7 
1850 14.8 -15.7 37.0 49.1 55 .1 58.7 0.0 0.0 
1900 13.6 -18.6 35.7 48.6 54.6 58.3 0.0 0.0 
1950 11.0 -22.8 34.3 48.0 54.1 57.9 0.0 0.0 
2000 9.5 -26.1 32.8 47.4 53.6 57.5 0.0 0.0 
2050 8.0 -293 31.6 46.8 53 .3 57.1 0.0 0.0 
2100 -39.1 30.4 46.2 52.9 56.7 0.0 0.0 
2150 -41.0 29.3 45.6 52.5 56.3 0.0 0.0 
2200 -42.8 111.2 44.9 52.1 55.9 0.0 0.0 
2250 -44.8 26.5 44.3 51.5 55.6 0.0 0.0 
2300 -ofb.7 24.9 
2350 -48.7 23 .7 
2400 -50.8 22.4 
2450 -52.9 21.1 
2500 -55.0 19.8 
2550 -57.2 18 .3 
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2600 -511.4 16.7 
2650 -61.7 15.4 
2700 -64.0 14.0 
2750 -66.3 12.4 

•• • 
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C.2 • 
Sanitary Lift Station Design and Cost Analysis 

~:.:. IDS 
~ Engineering Group 

CLIENT: OMAL OUNTY WClO 0 . 6 ' 277. Ltd. TBPE F-002726 TBPl5 10110707 

DISTRlCT OMAL OU TY welD O. 6 Prepared By: Dil vid J Ross 

Checked By:Park Village Wastewater Treatment Plant On- it EF'F VENT Lift Stalion PI 
NO: 1500-001- 11 

Constants and Coefficients 

Hazen-Williams Coefficient (C) 

100 Old Ductile Iron/Cast Iron Pipe 
120 Old PVC Pipe or New Ductile Iron/Cast Iron Pipe 
140 New PVC Pipe (Typical Value) 
160 New PVC Pipe (High-end Value) 

Civil Design Criteria 

• 

SITE CONDITIONS 

A Existing Natural Ground Elevation = 

B 100-yr Floodplain elevation 

FEMA FIRM Panel Number 
FEMA FIRM Panel Date 
Over Riding Data - (Drainage Study or Histroical High 

C Finished Grade Elevation of Pump Station = 

DEnter 

Distance between finished grade and top of LS (typically 
Top of Concrete at Pump Station (TOC) = Finished G 

Lowest Top of Rim for the nearest 3 influent non flood 

Discharge Elevation of Riser Pipe 

VALVE PAD (typ. 1.5' to 2.0' above top of co 

VALVE PIT (typ. 3.0' below the top of c 

E Elevation of Force Main at Highest Point 
Highest Top of Pipe 
Highest Top of Pipe at all Aerial Crossings = (enter 
Highest ground elevation along rol,lte 
Depth of Cover over force main 
Elevation of Discharge 

Enter. .. . ·1 1,270.001 ft 

1271.00 
1,271.001 msl el 

148091COl95F 

1 Scptcrmbcr 2, 2009 
Lcvel) 

at pump station) 

Enter. . 1,271.00 1 msl el 

Enter. msl el 
Enter. ft 

Enter..... L...I_....:..l.:== 
1276.00 msl el 

Enter. .... ~ft 
Enter. ... . ~ft 

msl el 
msl el 

msl el 
f1 

Pipe Diameter CHECK AGAI ST FM SIZING IN PART II.C 

Enter. . 
Enter. . 
Enter. . 
Enter. . 
Enter.. 

ft 
inches 
msl elHighest ground elevation along route - cover - half pipe diameter 

F Overflow Elevation 

Thickness of Ii ft station top slab 
Underside of lift station top slab 

1,272 99 msl eI 
Enter. ... 

Highest top of rim of the closest 3 manholes upstream of he lift station 
Lower elevation of Underside of LS top slab and Highes M H top of rim 

0.01 ft 
1,272.99 msl el 
1,282.00 msl el 
1272.99 msl el 

G Sewer Influent Line Elevation = 

Flowline elevation 
Pipe Diameter 

H INTERJM number of Required Connections = 

~~::~ ... 'L.1__1._27_4_._0~::J1 ~Sl el 

326.671 EDU 

INtnAlHERE 

INITIAL HERE 

1,317.60 
1,317.60 
1,317.60 
1,321.00 

4.00 

1,317.60 
6.00 

1,316.75 

Drainage Fixture Units - OIDFU ~~::~ ... :1 0.0608 gpm 
Flow based on EDU 
Flow per DFU 

o gpm 
DFUs converted to EDUs o EDU 
Single Family Homes or Equivalent Dwelling Unit Enter.... '~27 EDU 
Office Building in EDU 

• 
Enter.... . 0 EDU 

Total undeveloped acreage Enter. . . . . O.~ ~c;~ 
EDUs per undeveloped acre 


EDUs for Total Undeveloped Acreage = 
 0.00 EDU 
Design Flow f EDU = Enter. .... .... oo1 __....:3:...:~1 gpd f EDU 
Peak Factor = 

Interim Peak Dry Weather Flow Factor, (PDWF) = Enter. ....1 2.51 
Interim Peak Wet Weathcr Flow Factor, (PDWF) = Enter. ~.======~ ~2~.9! 
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•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT COMAL COU Y WCID NO. 6 1 277, Ltd. 
D1STRlCT COMAL COUNTY \ CID NO. 6 

EFFL ENT Lift Station P I Checked By: INITIAL HERE 

'-00-001-11 

Prepared By David J R{}ss INITIAL HERE 

Park Village \ astelVater Treatment P lan t On- it 

Design Flows 

Calculated Interim Average Daily Flow, (ADF) = 
 gpd = 68 gpm 
Calculated Interim Peak Dry Weather Design Flow, (2- r PEAK of 2.5Q) = 245,000 gpd = 170 gpm 
Calculated Interim Peak Design Flow, (2-Hr PEAK oq,89469387755I 02Q) = 283,680 gpd = 197 gpm 
Calculated Interim Min Dry Weather Flow, (0,2*(0,0 14~ *ADFtO, 198)* ADF) = 82,390 gpd = 57 gpm 

The Calculated Interim Min Dry Weather 
maximum detention time in the wet well. 

ULTIMATE number of Required Connections = 

Drainage Fixture Units 
Flow per DFU 
Flow based on DFU 
DFUs converted to EDUs 
Single Family Homes or Equivalent Dwelling Unit 
Office Building in EDU 
Total undeveloped acreage 
EDUs per undeveloped acre 

EDUs for Total Undeveloped Acreage = 

Design Flow I EDU = 

Peak Factor = 

Ultimate Peak Dry Weather Flow Factor, (PDWF) = 

Ultimate Peak Wet Weather Flow Factor, (PDWF) = 

low is used to determine the 

650.001 EDU 

Enter.""1 0 IDFU 
~.---:0~.0:-:6~08:-i gpm 

o gpm 
o EDU 


Enter., .~SO EDU 

Enter. " , 0 EDU 

Enter. , , , , 0.00 acre 


o EDU 
0,00 	 EDU 

Enter, , , , 'L..I__----"3.:,.:,,1 gpd I EDU00

Enter.", 'I ~ .5 1 
Enter, , , , ,t, :::::~4~ ..0~

• 
Calculated Ultimate Average Daily Flow, (ADF) = 195,qOO gpd = 135 gpm 
Calculated Ultimate Peak Dry Weather Design Flow, (2-Hr PEAK of 2,5Q) = 245,000 gpd = 339 gpm 
Calculated Ultimate Peak Design Flow, (2-Hr PEAK of j! ,89469387755102Q) = 564,465 gpd = 542 gpm 
Calculated Ultimate Min Dry Weather Flow, (0,2*(0,01 14* ADFtO, 198)* ADF) = 82,390 gpd = 130 gpm 

The Calculated Interim Min Dry Weather Flow is used to determine the 
maximum detention time in the wet well. 

J Minimum Water Depth in Wet Well 	 '--___---'-'11 ft 
Bllse on ultimatc flow pumps iI' d ifferent rrom Interim loIY pump 
Submersible Pump Manufacturer's Minimum Required Li ~uid Operation Depth = Enter." , ,I 0.00 1 ft 

Use zero for self priming centrifugal pum s 
Dist between above level and Low Water Alarm Level (6" r I min pump flow vol) = Enter, , , , ,I 1.001 ft 

Pump Casing Height, Depth of "Dead" Storage, or A sume 2' lIli li ally and update fro m Pump ut Sheet 
Pump Manufacturer's Minimum Recommended Liquid Operation Depth = Enter." "I 0.101 ft 

K Cost of Electricity (City of Houston Rates) = Enter, , , , 'L..I_---";..:.O:..:..1 ""21:.;:)t)~1 $ per kwh 

L Wet Well Diameter 
Calculated Ultimate Peak Design Flow from 1.1 above 542 gpm 

PUMP RANGES, CAPACITY RANGES, DISHCARGE PIPING, WET WELL SIZE AND SITE SIZE 

FOR PROJECTS INSIDE T~E CITY OF HOUSTON CITY LIMITS 
Number 

of 
Pumps 

Individual Pump Capacity - gpm Lift Station Firm r Sign Capacity Pump Discharge Piping 

Inches 

Wet Well 

Diameter 

ft 

Minimum 

Lot 
Size 

ftFrom To From To From To 

2 0 199 0 199 4 4 6 55' x 55' 

2 200 499 200 499 4 8 8 55' x 55' 

2.............__._ . 
3 

500 f--;_............_ .. 
250 

999 500..._._..... ... 999 ....._......_.._...__. 

999 
8 

..---..-- 
6 

10 ,..............·1'0......__·_ 10 1-...._.__................... 
10 

70' X 70' .............•..  ..•................. 
70' x 70'500 

. _ 
500 

3 500 999 1,000 1,998 8 10 12 75' x 75' 

3 1,000 1,399 2,000 2,798 10 12 14 75' x 75' 

3 1,400 1,999 2,800 r 3,998 12 16 16.5 75' x 75' 

3 2,000 3,499 4,000 I 7,198 16 24 21 85' x 85' 

4 800 3,499 2,400 10,497 10 20 21 85' x 85' 

5 2,500 3,999 7,500 15,996 18 20 25 85' x 85' 

6 3,000 5,299 15,000 , 21,196 18 20 28 90' x 90' 
• 
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•~:~:.. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

rBPE F-002726 rBPLS 10110707CLIENT: COMAL COU T WelD 0 . 6/277, Ltd. 
DISTRlCT OMAL 0 TV W m NO.6 Prepared By: David J Ross INITIAL HERE 

Park Village Wastewater Treatment Plant On- it EfFLUE 'T Lift Station PI Checked By: INITIAL HERE 

1500-001-11 

, 
Number 

of 

Pumps 

Lift Station Firm Design 
Capacity - gpm 

Lift Station Firm Design 

Capacit 1-gpd 

Lift Station Firm Design 
Capacity (EDUs) @ 

300 gpd/EDU 
From To From ! To From To 

2 0 199 !O 286,560 0 239 

2 200 499 288.0GO 718,560 240 599 

2 500........................-~ 
500 

999............................................ 
999 

720,OQO 1.438,560 600 1 ,199 

3 720,OQO 1.438,560 600 1,1 99 

3 1,000 1,998 1,440,000 2,877,120 1,200 2,398 

3 2,000 2,798 2,880,000 4,029,120 2,400 3,358 

3 2,800 3,998 4,032,000 5,757,120 3,360 4,798 

3 4,000 7,198 5,760,000 10,365,120 4,800 8 ,638 

4 2,400 10,497 3,456,0(j)0 15,115,680 2,880 12,596 

5 7,500 15,996 10,800,000 23,034,240 9,000 19,195 

6 15,000 21,196 21,600,0~0 30,522,240 18,000 25,435 

M Number of Pumps II 
.,

Total number of pumps In the hit statIOn dUring fNTERJ1'1 condItIOn Enter. ... ....! ___~2Ipumps 
Firm number of pumps in the lift station during INTERIM condition ,... ___..,..,1 pumps 
Total number of pumps in the lift station during ULTIM A! 
Firm number of pumps in the lift station during ULTIM 

WET WELL SIZING 

Preliminary Wet Well Diameter 

This lift station is based on the above table for projects 

Diameter of Wet Well for INTERIM condition 
Diameter of Wet Well for ULTIMATE condition 

E condition Enter. . . . ! 2 !pumps 

TE condition I pumps 


I IN THE COH ETJ 
Enter. .. .1 10 ft 
Enter. ... .1 10 ft 

Refer to the tables above to determine weL,well diameter 

B Preliminary Minimum Pump Cycle Time Determination 

Enter. . . . .....1 ___---=-10:..1 minutes 

Pump Min Cycle Time 
Per Pump 

Hp minutes 
< 50 6 

50-100 10 
> tOO 15 

Compute the Required Wet Well Volume 

Note: If using n rectangular configurotion do /lot enter a diameter 

Circular Wet Well Configuration 
Trial Diameter of Wet Well = Enter. 
Trial Circular Wet Well Configuration Area = 

Rectongular Wet Well Configuration 
Length of Proposed Wet Well = Enter. . 
Width of Proposed Wet Well = Enter. 
Trial Rectangular Wet Well Configuration Area = 

Working Vo lumes (ga I/YF) 

U 'c rectallguJar entries below instead. 

I 1ft 

0 sq.n 


7.0011ft
:1 9.00 ft 

63 sq.n 

471 gal 1ft used in energy cost below (V .F) 

• D Minimum wet well depth below influent pipe at ULTIMATE conditions based on one pump's cycle time 

Minimum Ultimate Storage Volume Qpeak (gpm) X Cycle Time (min) 542 gpm 10 minutes 

(4) 7.48J gallcf 4 7.481 gall cf 
Minimum Ultimate Storage volume for first pump on = 181 cf 
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•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis 	 "W Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT OM L CO TV WClO 0 . 6 / 277 Ltd. 
DISTRICT 	 COMAL CO T W 10 NO. 6 Prepared By DQI'id J Ross INITIAL HERE 

M 

Park Village Wa ·tewntl'r Treatment Plant On- it EFfL E T Lift Station PI Checked By: INITIAL HERE 

1500-001-1 I 

Estimated Maximum Elevation of the Wet Well Floor = 1,270.12698 msl el 

Use Riser Pipe Diameter = Enter. " LI__6::""'_....I1 inches 
L--'-::"::":'~~___~:":""_____.....c..:.!:..:.c....._-+....J Wet Well Bottom .--..:..:..::..:....:.:..:..:---, msl eI 

ftRiser Pipe Length = 

Interim Peak Design Flow, Velocity = 2.24 fps 
Ultimate Peak Design Flow, Velocity = 6.15 fps 
FOR ACTUAL VELOCITY SEE FINAL HYDRAULIC CALCULATIONS 
FOR ACTUAL WET WELL BOTTOM ELEVATION SEE PART IV-C 

B. 

• 


Minimum Ullimate Storage Depth for first pump on = 'mum Storage Volume for first pump on cf I Wet Well Area 
Minimum Storage Depth = I I cubic feet I 63 sq. ft 

Minimum Storage Depth = 2.9 ft ROUNDED TO I DECIMAL PLACE 
DOES NOT INCLUDE REDUCTION FOR 

Min Required Storage Depth Below Influent Lini: = 2.9 ft PIPING AND PUMP VOLUME 

For multiple pump lift stations to estimate the Minimum required storage at ULTIMATE condition mulliply the number of firm pumps 
times the minimum required Storage Depth below Influent Line for the lirst pump on. 

Estimated Minimum Required storage at ULTIMATE condition = num cr of firm pumps x Minimum Required Storage Depth 
Estimated Minimum Required storage at ULTIMATE condition = 2.87 ft 

OTE; REQUIRED DEPTH (ABOVE) SHOULD TYPICALLY B - ETWEEN I' RIld 4' 

Estimated Maximum Elevation of the Wet Well Floor = Influent Line flow line elevation 
- Estimated MinimUlp Required storage at ULTIMATE condition 
- Minimum Water Depth in Wet Well (see I J) 

Riser Pipe Data 

Riser Pipe 

TCEQ Information only FM Coefficient (C) = 

Max. Riser Coefficient (C) = 

Min. Riser Coefficient (C) = 

Riser Pipe Diameter (in.) = 

Riser Wetted Perimeter = 


Riser 
Riser Pipe Length = 
Increaser 
Reducer 
22.5 Degree Bends = 

45 Degree Bends = 

90 Degree Bends = 

Standard "T's" = 

Full Open Swing Check 

Plug Valve 


Compute Force Main Sizes 

Riser No I 
100 
120 
140 

6 
0.13 

Quantity 

5.00 


0 

I 

0 

0 

2 
0 

K Values 

0.25 
0.50 
0.12 
0.24 
0.45 
0.90 
1.50 
0.27 


K Value Sum 


Quantity*K 

0.00 
0.50 
0.00 
0.00 
0.90 
0.00 
1.50 
0.27 
3.17 

§217.67 requires that, for a duplex pump station. the mini num velocity is 3.0 feet per second with one pump in operation 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT: COMAL COUNTY W mNO. 6 / 277 td. 
DISTRJCT: OMAL CO NTY \ 10 O . 6 

•D 

E 

• 

Pipe Dia. 

Park Vi ll ag ~ a tewater Treatment P lant On 

1500-001-11 

§217.67 requires that, for a lift station with three or more 
the minimum velocity in a force main is 
a minimum flushing velocity of 5.0 feet 

Interim 
Velocity 

Ultimate 
Velocity Force Main # I 

Force Main # I(inches) (f s) (f s) 
4 5.03 13.83 

~~~~----~~--------~~~---" 

6 2.24 6. 15 
S 1.26 3.46 
12 0.56 1.54 
16 0.31 0.86 
18 0.25 0.68 
20 0.20 0.55 
22 0.17 0.46 
24 0.14 0.38 
26 0.12 0.33 
28 0.10 0.28 
30 0.09 0.25 
36 0.06 0.17 
48 0.03 0.10 
60 0.02 0.06 

GO BACK AND INSERT THE 
CHOSEN FORCE MAIN SIZE 
IN PART I.E OF THESE 
CALCULATIONS 

Determine Preliminary Minimum and Maximum Static Heads 

Minimum PRELIMINARY Water Surface Level in Wet Well = Esti 

Minimum PRELIMINARY Water Surface Level in Wet W 

EFFLUENT Lift Station PI 

feet per second with only the smallest pump in operation and 
second or greater must occur in a force main at least once daily 

Flow, Velocity = 

Velocity = 

Flow, Velocity = 

1270.13 
1270.23 

Maximum PRELIMINARY Static Head = Highest Point in Force Mai 

Maximum PRELIMINARY Static 

Maximum PRELIMINARY Water Surface Level in Wet Well = 

Maximum PRELIMINARY Water Surface Level in Wet Wei 

Minimum PRELIMINARY Static Head = Highest Point in Force Mai 

Minimum PRELIMINARY Static 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPL5 10110707 

Prepared By: DUI,iI/.f Ross INITIAL HERE 

Checked By: INITIAL HERE 

~~::~ 11----4-:-,~~':-o:----l1 ~~ches 

2.24 fps 
6.15 fps 

SEE FINAL HYDRAULIC CALCULATIONS 

~~::~ ••••I-I-----il ~~ches 
fps 
fps 

SEE FINAL HYDRAULIC CALCULATIONS 

~~::~ ••••I-I-----il ~~ches 
fps 

fps 

SEE FINAL HYDRAULIC CALCULATIONS 

Max Elev of the Wet Well Floor (1I.F) + Min Water Depth in Wet Well 
+ 0.10 

- Minimum PRELIMINARY Water Surface Level in Wet Well 
1317.6 1270.23 
47.37 

ted Max Elev of the Wet Well Floor (II.F) + Minimum Water Depth in Wet Well 
+ Estimated Minimum Required storage at ULTIMATE condition 

1270.13 + 0.10 + 2.9 
1,273.10 

- Maximum ESTIMATED Water Surface Level in Wet Well 
1317.60 1273.10 
44.50 

FORCE MAIN DATA 

Force Main 
TCEQ Information only FM Coefficient (C) = 

Max. FM Coefficient (C) = 

Min. FM Coefficient (C) = 

Max. Static Head (ft) @ Designed GPM 
Min. Static Head (ft) @ Designed GPM = 

Flooded Static Head (ft) @ Designed GPM 
FM Pipe Diameter (in.) = 

FM Wetted Perimeter = 

FM No.1 

Force Main 

FM No.1 
K Values 

System Characteristics 
FM No I FM No2 FM No3 

100 100 100 
120 120 120 
140 140 140 

47.37 0.00 0.00 
44.50 0.00 0.00 
~.61 0.00 0.00 

6 16 16 
0.13 0.33 0.33 

FM No.2 FM No.2 
K Values 

IISAN-DC011projects11500001111410 DESIGNI040 Calcs\20160303 1500-001-00 EFFLUENT lift Station Calculations.xlsxlnput Data 
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FM No.3 
K Values 

FM No.3 

Quantity* 


K 

http:1,273.10


•~:~:. IDS 
Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT COMAL CO NTY welD O. 6 / 277, Ltd. 

DISTRICT CO 1AL CO TY welD '0 . 6 Prepared By DUI,id J Ross INITIAL HERE 


Park Village Wastewater realment Plant On-Si EFFL E T Lift Station PI Checked By: INITIAL HERE 

) 500-00 1- 11 

Length (ft) ,. 4.600 
22.5" Bends = 11.5 0.12 1.02 

45" Bends = ~ 0.24 0.96 
90" Bends = 2 0.45 0.90 

Plug Valve 0.27 

K Value Sum 

F 

f.1 

• 

• 

0 
0 0.10 
0 0_21 
0 0.39 
0 0.23 

K Value Sum 

0.00 
0.00 
0.00 
0.00 

0 
0 0.10 0.00 
0 0_21 0.00 
() 0.39 0.00 
0 0.23 0.00 

0.00 K Value Sum 0.00 

System Head Curve Calculations 

Incremental increase in flow (gpm) so 

Table: 

Flow 

COH Required Curve Number 3 
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Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: COM,<\.L CO NTY \VCID NO. 6 / 277 Ltd. 


DISTRICT COMAL CO NTY WCID NO. 6 Prepared By: Dm·jd J Ross INITIAL HERE 


Park Villagc Wa tcwatcr Trcatment Plant On- EFFL E T Lift Station PI Checked By: INITiAL HERE 

1500-001 -11 

f.2 Table: Pump Curves 

• 


•
f.3 

Pl:CrlL'S~ 3AE9 Peerless 3AE9  Peerless 3AE9 - 352~ Peerless 3AE9 
Peerless 

Peerless 3AE9 
Peerless 

I Peerless 3AE9 
3AE9 - 3525 3AE9 - 2025 

- 3525 RPM 3525 RPM RPM - 3525 RPM 
RPM 

3525 RPM 
RPM 

2025 RPM 

Pub Curve Pub Curve Pub Curn Pub Curve Pub Curve VFD "FD 
Flow Published w/Riser w/Riser w/Riser wI Riser w/Riser !Turned Dowl Turn Dow'n 

Pump I Losses Losses Losses Losses Losses Pump Pump 
CUn'e ONE PUMP TWO PUMPS IHREE PUMP POUR PUMP FIVE PUMPS 

(Kpm) HL (ft) Head (ft) Head (ft) Head (ft) Head (ft) Head (fl) Head (ft) Head (fl) 

0 2114 211.4 211.f\ 211.4 211.4 211.4 72.3 1 72J 
50 2114 2 1L4 211.~ 211.4 2J 1.4 211.4 71.J I 71.1 

100 2114 211 .4 2 1Lkl 211.4 211.4 211.4 71.1 1 71.1 
150 211.4 2 11.3 211.~ 2 11 .4 2J J.4 2 J J.4 71. J 71.0 
200 2J J4 lll.l 21 1 ~ 2JI.4 211.4 2J J4 68.9 1 68.6 
250 210.3 209.9 21J p 21 J.4 i 2114 21 1.4 64.4 ' 63.9 
300 205.9 205.3 21 1~ 211 .4 1 2114 211.4 59.8 59.2 

3jO 203.7 202..9 211.~ 211.3 I 2114 211.4 51.9 51.1 
400 198.2 197.1 111;1 211.3 1 Z11.4 211.4 44.0 42.9 
450 190.4 _~'J.() l!Q,i .l!!d lll.3 2114 0.0 14 
500 181.5 17').11 209,:c;, 211.2 211.3 2 11.4 0.0 .1.7 
550 170.5 168.4 207;6 211.2 211J 2114 0.0 -2.1 
600 159.4 157.0 205.~ 211.2 211.3 211.3 0.0 -2.5 
650 143 .9 141.0 204 . 210.7 211.3 211J 0.0 -2.9 

790 129.5 126.2 202,'1) 210J 211.2 211J 0.0 -3.3 
750 -3.8 200.a 209.9 211.2 21t .3 0.0 ·3.8 
800 ...U 197.'1 2084 211.2 211J 0.0 -4J 
850 --1.9 193.10 206.8 210.8 211.2 0.0 -4.9 
900 -5.5 189,0 205.3 210.5 211.2 0.0 ·5.5 
950 -6.1 184.4 204.5 210.2 211.2 0.0 -6.1 

100e -6.8 n'H!1 203.7 209.9 21Ll 0.0 -6.8 
1050 -7.5 174. 1 202.9 208.7 210.9 0.0 -7.5 
1100 ...ILl 161:14 200.9 207.6 210.7 0.0 ·8.2 
1150 -8.9 162 7 199.0 206.4 2104 (J.n ·8.9 
1200 -9.7 157 10 197.1 205.3 210.2 0.0 ·9.7 
1250 -10.6 149' 194.4 204.7 209.9 0.0 -10.6 
1300 ... 11.4 1-11 .0 191.7 204.1 209.0 0.0 -114 
1350 -1].3 133(j )!9.0 203.5 208.1 0.0 ·12.3 
1400 -13.2 126.2 186.0 202.9 207.1 0.0 ·13.2 
1450 - 14 .~ 6J.2 ~ 1Q.l,4 206.2 0.0 ·14.2 
1500 -15.2 -3,8 17'1.11 200.0 205.3 0.0 -15.2 
1550 - 16.2 -4 tJ 176.0 198.5 204.8 o.n -16.2 
1600 ... 17.3 ....4~ 172.2 197. 1 204.3 0.0 ·17.3 
1650 -1 8.4 -416 168.4 195.1 203.8 0.0 184 
1700 "',~ ...119 164.6 193.0 203.3 0.0 ·19.5 
1750 -20.6 ·~ 1 2 160.8 191.0 202.9 0.0 -20.6 
1800 -21.8 -5L5 ill·O ~.O 201.7 0.0 -21.8 
1850 -23. 1 ·~ 1 8 151.7 186.7 200.5 0.0 -23.1 
1900 -21-3 -611 146.3 1§4.4 199.4 0.0 -24.3 
1950 -25.6 -614 141.0 182.1 198.2 0.0 -25.6 
2000 -2t. .'1 -618 136.1 17'1.11 197.1 0.0 -26.9 
2050 -28.3 - [ I 131.1 Ino 195.5 0.0 -28.3 
2100 -29.7 - 15 126.2 174.1 193.8 0.0 -29.7 
2150 -3 1.1 - i8 82.9 171 3 192.2 0.0 ·31.1 
220_0 -32.6 ..,'I fz 39.5 168.42 190.6 00 ·32.6 
2250 -34.0 -3.8 189.0 0.0 ·34.0 

COH Required Curve Number 4 
Table: Higb Normal 0 ...", dllllg Level C=140 

RiHr FM No.1 FM No. I FM No.1 FMN.. 1 _ T".I 
Flow To&II Hiler Velocily Velodl)' FM 

(gpm) HL(It) (ftis) HL (ft) (ft/s) HL(n) (ftil) HL (R) 
0 0.00 0.00 44.:10 0.00 o.oc 0.00 0.001 0.00 44.50 

50 0.02 0.57 45.70 0.57 0.00 0.00 0.001 0.00 45.70 

100 007 111 4R ~p I 11 000 000 0001 000 4R R? 

I 7 OF 19 
IISAN-DC011prcjects11500001111410 DESIGNI040 Calcs120160303 1500-001-00 . EFFLUENT lift Station Calculations.xlsxlnput Data Printed 3/3/2016 " 2:00 PM 



\\SAN-DC01 Iprojectsl 1500001111410 DESIGNI040 Calcs\20160303 1500-001-00 

FM No.1 
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Park Village Wastewate r Treatmenl Planl On

1500-001-lJ 

[NT Lift tation PI Checked By: INITIAL HERE 

Sanitary Lift Station Design and Cost Analysis 
CLIENT: 

DISTRJCT: 

• 


f.4 Table: 

• 

COMAL COUNTY wcm NO.6 / 277, Ltd. 

COMA COUNTY wern NO.6 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPLS 10110707 

Prepared By: David J Ross INITIAL HERE 

COH Required Curve Number I 



f.5 

• 
Sanitary Lift Station Design and Cost Analysis "W~:~:. 

Engineering 
IDS 

Group 
TBPE F·002726 TBPLS 10110707CLIENT COMAL 0 NT W JD 0,6 / 277, Ltd. 


DlSTRJCT 0 IAL OV TY welD 0.6 
 Prepared By: David J Ross INITIAL HERE 

Park Village Wastell aler Treatment Plant On- ' I F'F VENT in Station PI Checked By: INITIAL HERE 

NO 1500-001-11 

• 

• 
IISAN·DC011projects11500001111410 DESIGNI040 Calcs120160303 1500·001·00· EFFLUENT lift Station Calculationsxlsxlnput Data 

This is not a COH required curve. 
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CLIENT 

DISTRICT: 

Co 

COH Required Curve Number 2 
f.6 Table: 

Sanitary Lift Station Design and Cost Analysis 

••:.:. IDS 
~ Engineering Group 

OMAL CO NTY WeLD NO. 6 / 277 Ltd. TBPE F·002 726 TBPLS 10110707 

OMAL CO TY W ID NO. 6 Prepared By: Davitt J Ross INITIAL HERE 

1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1.750 
1800 

1900 
1950 
2000 
2050 
2100 
2150 
2200 
2250 

Park Vi llage \ nstewater Treatment Plant On-Si t~ EFFLUE Lifl Station PI Checked By: INITIAL HERE 

1500-001-11 

11.24 14. 75 547 . • 14.75 
12 .12 15 .32 15 .32 
13 .03 15.89 620 C 15 .89 
13.98 16.45 659."·7 16.45 
14.96 17.02 6991:6 1702 
15.97 17.59 740QC 17 .59 
17.01 18 . 16 781.cj7 18. 16 
18 .08 18.72 825 --,-872 
19 . 19 19.29 869 . ~ 19.29 
20.33 19.86 914. 19.86 
21.51 20.43 961 20.43 
22.72 20.99 1008. 20.99 
23 .96 21.56 1057.4 21.56 
25 .23 22. 13 1107., 22 13 
26.54 22.70 1158. 
27.87 23.26 1210.1 23 .26 
29.25 23.83 1263 : 

30.65 24.40 1317.~ 24.40 
32.09 24 .97 1372.8 
33 .56 25 .53 1429.1 25 .53 

Hi,::h Normal Operatin,:: Level C=IOO - Information O~ '(TCEQ) 

O.OC 

O.OC 
O.OC 
0.00 
O.OC 
000 
O.OC 
0.00 
O.OC 
0.00 
0.00 

0.00 

0.00 
O.OC 
0 .00 
0.00 
0.00 

0.00 0.00 0.00 547.33 
0.00 0.00 583 .55 

0.00 0.00 0.00 620.93 
0.00 0.00 659.47 

000 000 0.00 699 . 16 
0.00 0.00 740.00 

0.00 0.00 0.00 78197 
O.OC 0.00 825 .09 

om 0.00 0.00 869 33 
O.OC 0.00 O.OC 914:69 
O,OQ ..Q.OO 0.00 961.18 
0.00 0.00 O.OC 1008.78 

..Q.OO 0.00 1057.49 
0.00 0.00 0.00 1107.31 

000 0.00 1158.23 
0.00 0.00 0.00 1210.25 

0.00 0.00 1263 .37 
0.00 0.00 0.00 1317.57 
O.OC O.OC 0.00 1372.87 
0.00 0.00 0.00 1429.24 

• 

• 
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Flow 
(2Dm) 

-6 
50 

Inn 
150 

?Illl 

250 
300 
350 
400 
45( 

SOD 
550 
600 
650 
700 
750 
800 
850 
900 
9S0 

1000 
1050 
IIOC 
1150 
1200 
1250 
1300 
1350 
1400 
14S0 
1500 
IS50 
1600 
16S0 
1700 
1750 
1800 

Total Riser 
HL (ft) 

0.00 
0.02 

007 
0.16 1 

nIX 
0.44 ' 

0.64 
0.86 
1.13 
1.42 
1.75 
2.1: 
2.52 
2.95 
3.42 
3.92 
4.46 
5.03 
5.64 
628 
6.95 
7.66 
8.40 
9.17 
9.98 

1083 
11.70 
12.62 
13 .56 
14 .S4 
IS .S5 
16.60 
17.68 
18 .8C 
19.95 
21.13 
22.35 

RIter FM No.1 FM No.1 
Veledty Velocily 

(NI) HL (ft) (fils) 
0.00 44 O.OC 
0.57 46. 0.5 1 

111 S) 111 
1.70 61.~ I.7C 
? '7 711 ? :> 
2.84 88.0 2.84 
3.40 105 . 3.4C 
3.97 125.7 3.97 
4.54 148 'i . 4.54 
5.11 173.8 5.1 
5.67 201.7 , 5.67 
6.24 232. 6.24 
6.81 264.8 6.8 
7.38 300. 1 7.38 
7.94 33 7.6 7.94 
8.51 377.6 8 .5 
9.08 419 .93 9.08 
9.65 464 . 5~ 9.65 

10.21 511.4~ 10.21 
10. 78 560.59 10.78 
11.35 612.0 . 11.35 
11.92 665.6 11.92 
12.48 72IS 12.48 
13.05 779.6: 13.05 
13.62 839 .9 13 .62 
14.18 9023 7 14 . 18 
14 .75 966.99 14 .75 
IS .32 1033.77 15.32 
IS .89 1102.68 15 .89 
16.45 11 73.73 16.45 
17.02 1246.8' 17.02 
17.59 1322. 17.59 
18.16 1399.5 18.16 
18.72 1478.91 18.72 
19.29 1560.5 ' 19.29 
19.86 1644. 19.86 
20.43 1729.7: 20.43 

FM No.1 

HL (ft) 
0.00 
0.00 

000 
0.00 

onn 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

FMNo.l ~ • _ _ Total 

v~~ ~ ~. H~7ft) 
O.OC O.OC 0.00 44 .50 
000 0.00 0.00 46 .7 1 

000 0 nn 000 S249 
0.00 0.00 0.00 61.43 

nnn 0 nn nnn 71 D 
0.00 0.00 0.00 88.08 
O.OC 006 0.00 105 .57 
O.OC 0.00 0.00 125 .75 
0.00 0.00 0.00 148 .53 

..Q.QQ 0.00 0.00 173 .88 
0.00 000 0.00 201.75 
0.00 O.OC 0.00 232.10 
0.00 0.00 0.00 264.89 
O.OC O.OC 0.00 300.10 
0.00 0.00 0.00 337.69 
O.OC O.OC 0.00 377.65 
0.00 0.00 0.00 419.93 
O.OC O.OC 0.00 464.53 
0.00 0.00 0.00 511.43 
0.00 O.OC 0.00 560.59 
~ 0.00 0.00 612.01 
0.00 0.00 0.00 665.67 
O.OC O.OC 0.00 721.55 
~ 0.00 0.00 779.64 
0.00 0.00 0.00 839.91 
0.00 O.OC 0.00 902.37 
0.00 ..Q.OO 0.00 966.99 
0.00 O.OC 0.00 1033.77 

..Q.QQ ..Q.OO 0.00 1102.68 
0.00 0.00 0.00 1173.73 
0.00 0.00 0.00 1246.89 
0.00 0.00 0.00 1322.16 
0.00 O.OC 0.00 1:399:53 
0.00 0.00 0.00 1478.98 
0.00 0.00 0.00 1560.52 
0.00 DOC 0.00 1644. 12 

..Q.QQ ..Q.OO 0.00 1729.78 
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Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TSPE f-002726 TSPLS 10110707CLIENT eOMAL eou TV W ID 0 . 6 / 277. Ltd. 
DlSTRJCT eOMAL OUNTY WelD O. 6 Prepared By: Da vid J Ross IN!TrAL HERE 

Park Village Wastewater Treatment Plant On-Si 
1500-001-11 

Checked By: INITIAL HERE 

COH Required Curve Number 5 

• 


• 


Table: 

Q= 200 
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• 
Sanitary Lift Station Design and Cost Analysis "W~:~:. IDS 

Engineering Group 
TBPE F-002726 TBPLS 10110707CLIENT: eOMAL eo NTY welD NO.6 f 277, Ltd. 

D1STRlCT eOMAL eo NTY welD NO. 6 Prepared By: f)ovM.I Ross INITIAL HERE 

Park Village Wastewater Treatment Plant EFFLUENT Lift Station PI Checked By: INITIAL HERE 

NO: 1500-001-11 

Lift Station Condition 

0.28 
0.27 

73.33 
60.20 

Q= 550 

Lift Station Condition 

2.12 
2.03 

232.10 
146.16• 

IV PUMP CONTROL SETTINGS 

A Compute the Pumping Ranges in the Wet Well 3 
9 

Proposed Wet WelJ Diameter: o ft 7 
Wet Well Surface Area: 63.00 SF 189 
Detention Pond surface Area SF 
Wet Well Surface Area: 63.00 SF 

ole: The rollowlng capacities hould b taken rrom Ihe system 
Pump No. I Capacity: Enter. .. 1__......::5.::,60::.j gpm 
Pump Nos. I & 2 Capacity: Enter. .. 1__--=6.::.22~ gpm 
Pump Nos. 1,2 & 3 Capacity: Enter. . none gpm 

Pump Nos. 1,2, 3 & 4 Capacity: Enter. . none gpm 

For Pump I, V-I = 10.0 min. x 560 187.17 CF, hi = 2.97 ft 
7.48 gpmlCF x 4 

For Pump 2, V-2 = 20.72 CF, h2 = 0.33 ft 

For Pump 3, V-3 = 00.00 CF, h3 = 0.00 ft 

For Pump 4, V -4 = 00.00 CF, h4 = 0.00 ft 

• Total Wet Well Volume = 207.89 CF 
Total Required Depth = 3.300 ft 
Estimated Maximum Elevation of the Wet Well Floor = 1,270.127 msl el (from 11.0) 

Reality Check: 
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1'1 

•Ii 
1'1 ~:~:. IDS 

Sanitary Lift Station Design and Cost Analysis ~ Engineering Groupl: 
TBPE F-002726 TBPLS 10110707CLIENT: CO MAL COUNT W ID NO. 6 1277, Ltd. 

DISTRlCT COMAL CO UNTY 'f CLD '0. 6 Prepared By: Da~id J Ross INITIAL HERE 

ECT: Park Village Wa tewater T reatment Plan t 00- iti! EFFLUENT Lift ta t ion PI Checked By: INITIAL HERE 

BNO: 1500-001-1 1 

B Determine Pump Control Settings 

Sewer Intluent Line Elevation = 	 124 msl el 

Minimllm Required Pump Se/lings 
Rising Water Level Falling Water Level 

WL Elev DH Action PUml2 Station Action Puml2 Status 

1,261.30 P-3 on P-I , P-2 & P-3 on P-I , P-2 & P-3 on 
1,261.30 000 P-2 on P-I & P-2 on P-3 off P-I & P-2 on 
1,260 .97 0,33 P-Ion P-Ion P-2 off P-Ion 

1 1.258.00 1 
2,97 All Stop P-I off All Stop 

Design Pump Sellings (Engineer's Recommended Setlings) 

Rising Water Level Falling Water Level 

DH Action Puml2 Station WL Elev Action Pumg Status DH 
Standby Pump On All Pumps RUlUling 1.261.711 None All Pumps RUlUling 

0,60 0,60 
High Level Alann On 1,2, & 3 (All Finn) On 1.261.10 High Level Alarm Off All Pumps RUIUl.ing 

1,261.10 1,261.10 
Lag-Lag Pump On 1.2. & 3 (All Finn) On I I Standby off Lead & Lao on 

0,00 0,00 
Lag Pump On I &20n None Lead & Lag on 

_( 1,260.40) (1,260.40) 
Lead Pump on Lead on I 1,260..10 Standby off Lead on 

2.40 2.40 
Minimum Water Level 

Low Level Alarm Off All Stop 1,258.00 Lead off All Stop, Standby set to Lead Pump 
0.00 

None All Stop 1.258.00 
2.00 I 

Wet Well Floor - None All Stop I 1,256.00 

Pump Manufacturer's Minimum Liquid Level Depth for Operation = 
Enter pump height or minimum liquid level to set all pumps off= 
In nucnt Elevation at Wet Well ~ 
Lead Pump On (P-I) = 
Lag or Standby Pump On (P-2) = 
Lag-Lag or Standby Pump On (P-3) = 

Elevation of High Water Alarm (typ. OS above Standby Pump On) = 
Lag-Lag-Lag or Standby Pump On (P-4) = 

Discharge Elevation of Force Main (1 ,5' above slab) = 

Elevation of Force Main at Highest Point = 

Bottom Elevation of Wet Well (min 1,6' below all Pumps Off) = 

Low Level Alann On All Stop 

Wet Well Floor - None All Stop 

Enter. .1 

Enter. · 1 

N/A 

Enter., ' 1 

O.JO ft 
2.01 1 ft 

1274.00 ft 
11260.401 ft 

0,00 ft 
0,00 ft 

1261.10 ft 
1261.70 ft 
1276,00 ft 
1317,60 ft 

I.!u o.lli ft 

From I J above 

From I G above 

0.00 

2.00• 


Low Level AIann (typ. halfway up Pump casing or min liquid operation depth) = 

All Pumps Off (slab elev + min liquid depth OR slab elev + pump height) = 

Compute the Detention Time at ADF for Interim and Ultimate Conditions 

Existing /ltlferim Condition: 
INTERlM Average Daily Flow = 326 ,666666666667 EDt) @ 300 gpd = 

Volume at Lead Pump (P-I) On = -1260.40 ft x (471.24 gaVVF) = 


Calculated Detention Time at INTERlM ADF = -593950.<)0 ga1/68. I gaVmin 


Ultimate Condition: 

• ULTIMATE Average Daily Flow = 650 EDU @ 300 gpd 
Volume at Lead Pump (P-I) On = -1260.40 ft x (471.24 galNF) = 

Calculated Detention Time at ULTIMATE ADF= -593950.90 gal / 135.4 gaVmin 

1270.23 ft 

1272.14 ft 


68.1 gpm 
-593950,90 	 gal 471.2715 

-8727.4 min 

135.4 gpm 
-593950,90 	 gal 

-4386.1 min 

ote: Wet Well wi ll not tum septic if detention times are less than app ximately 60 minutes. During low flow/no flo\\l condition,' (during the night 
for exampl~). sewage may (urn st!ptic. Septic condition may be roblematic for homes located nea rby the lift slation. Odor control may 
Iherefort: be required ifdetention times approach 60 minutes duri g interim condition . 
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•:~:.• IDS 

Sanitary Lift Station Design and Cost Analysis ~ Englneertng Group 

TBPE F-002726 TBPLS 10110707CLIENT: COMAL COUN welD 0.6 / 277. Ltd. 

DISTRICT: COMAL CO NTY WelD O. 6 Prepared By: Da vid J Ro~'s INITIAL HERE 


Park Village Wastewater rcalmenl Plant On-Sil EFFL ENT Lift Stalion PI Checked By: fNITIAL HERE 

1500-001-11 t 

D Compute the Net Positive Suction Head (NPSH): 

Nct Positive Suction Head Available (NPSHA) 

A. Absolute Pressure, Ha = Enter.", ,I .B.lol ft 

B, Static Height of Liquid Supply Level in Wet Well, Hst = -9,83 ft 


C Vapor Pressure of the Liquid, Hvpa = 
 Enter. , , , 'I 0.751ft 

Submersible Pump Lift Station or Dry Pit Arrangement 0 Enter. , , , ,Sub or DryL.___"""S:.,:;u;::"lb 


D, Total Friction Headlosses in Riser Pipe (Dry Pit Pumps Only), Hfs '" 0 00 ft 


N SHA = Ha· Hvpa + Hst - Hfs = 22,52 ft 

Net Positive Suction Head Required (NPSHR) 

A. NPSHR according to Pump Manufacturer = Enter.", ,II 13.501 ft 

(Typically shown on pump curve) 


NPSHA> NPSHR, Pump OK 

No te; Remember, NPSHA >= PSH R 


DETERMINE TH E IOTOR EFFICIENCY AND COST OF PUMPING 

Equa/ions for Pumping as a function ofCost per Hour ofPumping (CIlI), 
CPH = (0,000 I89)(gpm)(TSH)($/kW-Hr)/(WWE) 

• 
Fixed Speed WWE = (PE)(ME) 

Variable Speed WWE = (PE)(ME)(DE) 

A, Pump Efficiency, (PE) = Enter. , 73% 

95% 

73,57894737 
B, Motor Efficiency, (ME) = Enter. , 1 
C Variable Speed Drive Efficiency, (DE) = Enter. , 


D, Wire to Water Efficiency, WWE = (PE)(ME) = 
 69% 


Overall (Wire to Water) Efficiency from Pump Curve = 


E, Number of Pumps = 


F. Total number of hours each pump operates per Day Interim Condition = 10 hours 

F, Total number of hours each pump operates per Day Ultimate Condi ion = 10 hours 

G, Cost of Electricity = $ 0,1200 $/Kw-Hr 

The values for H and I are read from Table e.4 above, If the same force main will be used for ultimate flow values for K and L also are read from Table e.4, 

H, Riser Piping Head at Design Flow = Enter. , , , ,I 
I. Total Force Main Head at Maximum Static Head at design flow = Enter" 

1. Total System Head at Maximum Static Head at design !low = 

K. Riser Piping Head at Ultimate Design Flow = Enter. , , , ,I 
L. Total Force Main Head at Maximum Static Head at Ultimate Desigl! Flow = Enter. , , , " 

M, Total System Head at Maximum Static Head at Ultimate Design Fr V= 

Interim Design Point of One Pump Running = 542 gpm @ 158,9 ft To~ 1 Head, CPH = 


Interim ADF Cost Per Year = $0,36 x I Pumps x 9,99855138461539 hours/day x 365 days/year = 


Ultimate Design Point of One Pump Running = 542 gpm @ 766, I ft Tbtal Head, CPH = 


Ultimate ADF Cost Per Year = $1298,04 x 9,99855138461539 Pumps ! 0,12 hours/day x 365 days/year 


VI Comp ute Buoyancy Forces: 


• 

Desired Factor of Safety against flotation = 


Wet Well Diameter, = 


Wall Thickness, = 


Wet Well Roof Thickness, = 


Wet Well Bottom Thickness, = 


Circular Wet Well BOl/om Slab Configura/ion 
Wet Well is /0 be ins/ailed by open cut (in lue ofcaisson me/hod) 

t.JO I 

Enter. 

Enter, 

Enter, 


II i 
18 i 

24 i 
YES 
NO 

1.7 11 feet From Table e.4 Col E 
157.18 . feet From Table e.4 Col G 
158.89 feet 

12.311feet From Table e.4 Col E 
753.83 feet From Table e.4 Col G 
766,14 feet 

$ 0,36 / hr / pump 

$ 1,298,04 / Year 

$ 0,71 / hr / pump 
$ 2,582,83 / Year 

ETJ COH requires 1,10

°ft
nches 
nches 
nches 

Outside diameter of Wet Well, = 1,833333333 ft 
Base Slab diameter = 1.83 ft 
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• 
Sanitary Lift Station Design and Cost Analysis "W~:~:. IDS 

Engineering Group 
TSPE F-002726 TSPLS 10110707CLIENT OMAL OUNTY WelD 0 . 6 / 277 Ltd. 

DISTRlCT COMAL COUNTY WCID NO. 6 Prepared By David J Ross INITIAL HERE 

Park Vil lage Wa tewatcr Treatment Plant OI1-Si EFFL ENT Lift Station PI Checked By: INITIAL HERE 

1500-001-11 

ECT 

Circular Base Slab Area = 
Rectangular Wet Well Bollom Slab Configuration 

Length of Proposed Wet Well Base Slab = 1 NO :·::1:: " 
Width of Proposed Wet Well Base Slab= 0.00 ft 
Rectangular Base Slab Area = 0.00 sq ft 
Vertical Height of Walls, = 1.37ft 

Vertical Height (Total) of Wet Well, = 4.87 ft 

A Determine Uplift Forces due to Groundwater 

Uplift Force due to Water = 0.80 kips 

B Determine Downward Forces due to Weight of Structure 

Top and Bottom Slab Material is Concrete with a Unit Weight of= I--__-=-o.'-:1~5-:-i0 lkiPS I Cll ft 
Wall Material is Concrete with a Unit Weight of = ():..:S0L..-_.......::.I.:;;::J. kips I cu ft 
Weight of Top Slab outside of outside diameter of the wet well (omlJn,Mar'o force) = 

Weight of Top Slab (downward force) = 0.59 kips 

Weight of Bottom Slab (downward force) = 0.79 kips 
Weight of Walls (downward force) = 0.54 kips 

Total Weight of Lift Station Structure (downward force) = 1.93 kips 

As Designed Factor of Safety Against Flotation = 2.40 
Difference needed to overcome flotation including Desired Safety Fac -1.05 kips 

Value of additional adhesion andlor soil friction needed = -37.29 psf 

Rea1ity heck - OK - 2.40 > 1.10 minimum required 

Velocity below TCEQ maximum - Warning! 680.79 rpm > 600.00 rpm maximum allowed 

DETERMINE THE CRITICAL TIME RELATED TO SURGE PRESS RE - WATER HAMMER CALCULATIONS 

Surge pressure or "Water Hammer" in a force main is created by any cI ange from a steady state flow condition. It is typically caused by the opening, 
closing or regulating of valves or by the starting andlor stopping of pu ps. It may range from only a slight pressure andlor velocity changes to 
sufficiently high vacuum or pressure conditions which may cause the collapse of rupture of the pipeline, or cause damage to pumps andlor valves. 
This analysis of water harruner will include calculating the surge (press re) wave velocity, flow velocity, c rit ical time, determining the maximum 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAL COUNTY WCID 0 . 6 / 277, L td. 
DJSTRJCT COM L COUNTY wcm NO. 6 

Park Village Wa tewater Treatment Plant 
1500-001  11 

pressure increase and selecting a method of control. 


Calculate surge pressures and compare to the pressure rating of the 


A Calculate pressure wave velocity factor. 

a = 4660 I SQRT { (Ew • Di)1 (Ep' Tp) } 

Where: 
a= 

Ew = 

0,= 

Tp= 
Ep= 

JOO,OOO psi 


0,= 1- 6


Ew= 

____~inches 


Tp= 
 0.295 inches 

• 
Ep = ~OO,OOO psi 

a = 4660 I SQRT { (Ew • Di)! (Ep • Tp) } 
1193.137973 unitless 

B Calculate the Firm flow velocity in the forcemain 

Vel =Q I A 
Where: 

A = Flow Area in sq. ft. 

1 0.217 lsq ft. 

VeI=Q / A 
5.540204228 fps 

5.540 fps 

Calculate the Water Hammer Pressure 

P = ( (a • V) I (2.3 I * g )] + Operating Pressure 

P = water hammer pressure (psi) 
a = pressure wave velocity factor 
V = flow velocity in force main at finn pumping c 

g = acceleration of gravity (32.2 ftlsec 2) 

2.3 I = conversion factor 
OP = Operating Pressure 

• 
a= psi 
V= 

1,344.88 
5.540 

32.2 
28 

fps 

g= ftfsec 2 

OP= ft 
11.7 psi 

•~:~:. IDS 
~ Engineering Group 

TBPE F-002726 TBPLS 10110707 

Prepared By Da vit! J Ro.u INITIAL HERE 

EFFL ENT Lift tatlon PI Checked By: INITIAL HERE 

main pipe to determine the need for a surge relief valve. 

ticity for 
Ep = 

24,000,000 
30,000,000 

400,000 
130,000 

Read from curve wi all pumps running 

P = ( (a • V) I (2.3 1 * g )] 
P = 100.1673406 psi 
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Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: COMAL COUNTY WCIO NO. 6/277, Ltd. 
DISTRlCT COMAL COUNTY W 10 NO.6 Prepared By: Davit! J Ross INITIAL HERE 

Park Village \ astelVater Treatment Plant On-Si EFFL ENT Lift Station PI Checked By: INITIAL HERE 

0: ] 500-001-11 

I 
Reality Check based on EM 1110-3-173 (9 AprilS4)

1 
Table of Typical Values of the Pressure Wave Speed from EM 1110-3-173 (9 April 84) 

f:J. Surge Press
per 1 fps f:J. vel 

psi 

ureI 

IPipe Material 
a, fps 

Low High Average 
Asbestos-Cement I 2700 3400 3050 
Ductile Iron I 3100 4200 3650 50 
Steel , 2700 3900 3300 45 
Concrete I 3300 3800 3550 
Plastic L 1100 1500 !JOO 20 
Fiberglass 1200 1600 1400 

Veloci ty change from firm purnp now to ! ero 
Firm now velocity in the forcemai 5.540 fps 

!'1 Surge Pressure = !'1 Surge Pressure per fps!'1 firm now velocity times value from table above 
o psi/fps times 5.540 fps 

II .8 psi 

Calculated the Water Hammer Pressur6 = 100.17 psi 
Reality check water hammer pressure = 110.8 psi 

D Compare the water hammer pressure to the pipe's pressure rating 

• 
water hammer pressure (psi) < Pipe's pressure rating 

P < PPR 


Water Hammer Pressure = I 10.80 psi 

Pipe's pressure rating = ISO psi 


110.80 psi < 150 psi 
OK 

E Calculate the Safety Factor 

Pipe Pressure Rating I Water Hammer Pressure 


SF= 150 psi divided by 110.80 psi 
SF= 1.4 Unitless 

IX DETERMINE DETENTION TIMES 

A Calculate INTERIM detention times (td) for Average Dry Weather Flow, Maximum Wet Weather Flow and Maximum Dry Weather Flow 

Td=Tf+Te 

Tf=Vr/i 

Te = Vr I (Q - i) 


Where: 

Time to fill wet well in minutes, Tf= 

Time to Empthy wet well in minutes, Te = 


Wet well volune from All pumps off to lead pump on, Vr 

Flow into the station for given condition, j = 


fNTERlM Average Pump capacity in gpm, Q= '--__---:.5...:..40;;;.J1 gpm 


B Maximum Detention Time based on INTERIM Minimum Dry Weather Daily Flow 

• INTERlM Minimum Dry Weather Daily Flow, i = 
Cycle Time = 

All pumps off elevation 
lead pump on elevation 
Delta lead pump on - all pumps off 

57 gpm 

10 minutes 


2.0 msl eI 
1,274.0 msl eI 
1.272.0 ft 
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Sanitary Lift Station Design and Cost Analysis 
CLIENT COMAL CO NTY WCID NO. 6 / 277 LId. 
DlSTRJCT: COMAL CO NTY WCID NO. 6 

Pa rk Village Wastewater Treatment Plant On-Sj 
ISOO-00 1- 11 

Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr 

Tf=Vr / i 
Te= Vr / (Q - i) 
Td = Tf+Te 

Average Detention Time based on INTERlM Average Dry 

lNTERJM Average dry weather daily now, i = 
Cycle Time = 
All pumps off elevation 
lead pump on elevation 
Delta lead pump on - all pumps off 
Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr 

Tf = Vr/i 
Te=Vr / (Q-i) 
Td = Tf+Te 

D Detention Time based on INTERIM Peak Dry Weater Daily Flow 

• 
lNTERJM Maximum Dry Weather Daily Flow, i = 
Cycle Time = 
All pumps off elevation 
lead pump on elevation 
Delta lead pump on - all pumps off 
Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr 

Tf=Vr / i 
Te=Vr / (Q-i) 
Td = Tf+Te 

E INTERlM Total Cycle Time 

The pump is ON for one pumping cycle of Te and OFF 
OFF for one pumping cycle of Te and one storage cycle 

Pump OFF for (2 • Tf) + Te = 

F ULTIMATE Average Pump capacity in gpm, Q = 

G Maximum Detention Time based on ULTIMATE Minimum Dry 

ULTIMATE Minimum Dry Weather Daily Flow, 1= 
Cycle Time = 
All pumps off elevation 
lead pump on elevation 
Delta lead pump on - all pumps off 
Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr 

Tf=Vr /i 
Te = Vr I (Q - i) 
Td =Tf +Te 

•

H Average Detention Time based on ULTIMATE Average Dry 


ULTIMATE Average dry weather daily now, 1= 

Cycle Time= 

All pumps off elevation 


•~:~:. IDS 
~ Engineering Group 

rBPE F-002726 rBPLS 10110707 

Prepared By: David J Ross INITIAL HERE 

EFFLUENT Lift Station PI Checked By: INITIAL HERE T: 

63.0 sq ft 
80,135.4 cu ft 

599,492. 7 gallons 
10,477.8 minutes 

1,241.7 minutes 
11 ,719.6 minutes 

Daily Flow 

68 gpm 
10 minutes 

2.0 msl el 
1,274.0 msl el 
1,272.0 ft 

63 .0 sq ft 
80,135.4 cu ft 

599,492.7 gallons 
8 ,808 .9 minutes 
1,270.3 minutes 

10,079.1 minutes 

170 gpm 
10 minutes 

2.0 msl el 
1,274.0 msl el 
1,272.0 ft 

63 .0 sq ft 
80,135.4 cu ft 

599,492.7 gallons 
3 ,523.5 minutes 

1,620.9 minutes 
5,144.4 minutes 

(for the alternating pump). 
one storage cycle of Tf plus, because pumps alternate, 

18,888.0 minutes 

"--__....:5;..;4..:..1olgpm 

130 gpm 
10 minutes 

2.0 msl el 
1,274.0 msl el 
1,272.0 ft 

63.0 sq ft 
80,135.4 cuft 

599,492.7 gallons 
4,595.1 	minutes 

1,463.8 minutes 
6,059.0 minutes 

Daily Flow 

135 gpm 
10 minutes 

2.0 msl el 
lead pump on elevation 1,274.0 msl el 
Delta lead pump on - all pumps off 1,272.0 ft 
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Sanitary Lift Station Design and Cost Analysis ~ Engineering Group 

TBPE F-002726 TBPLS 10110707CLIENT: COMAL COUNTY WelD NO. 6 / 277 Ltd. 
DISTRJCT: OMAL OUNTY WClO NO. 6 Prepared By: Dal'i" J Ross INrTlALHERE 

Park Villag~ Wastewaler Tr~atmenl Plant On- EFFL ENT Lift Station PI Checked By: INITIAL HERE 

1500-00J-1I 

Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr 

Tf=Vr / i 

Te = Vr l (Q - i) 

Td = Tf+Te 


Detention Time based on ULTIMATE Peak Dry Weater Daily Flow 

ULTIMATE Maximum Dry Weather Daily Flow , i = 
Cycle Time = 
All pumps off elevation 
lead pump on elevation 
Delta lead pump on - all pumps off 
Wet Well Surface Area 
Wet well volune from All pumps off to lead pump on, Vr = 

Tf= Vr I i 
Te=Vr / (Q-i) 
Td=Tf + Te 

J ULTIMATE Total Cycle Time 

The pump is ON for one pumping cycle of Te and OFF fo 
OFF for one pumping cycle ofTe and one storage cycle 0 

Pump OFF for (2 • Tf) + Te = 

• 

• 


63 .0 sq ft 
80, 135.4 cu ft 

599,492 .7 gallons 
4,427 .0 minutes 

1,481 .8 minutes 
5,908 .8 minutes 

300 gpm 
10 minutes 

2.0 msl el 
1,274.0 msl eI 
1,272.0 ft 

63 .0 sq ft 
80,135.4 cu ft 

599,492.7 gallons 
1,998.3 	minutes 
2,497 .9 minutes 
4,496 .2 minutes 

one storage cycle ofTf plus, because pumps altemate, 
Tf (for the altemating pump). 

10,335.8 minutes 
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Park Village WWTP On-Site Effluent Lift Station 

240 


230 


220 


210 


200 


190 


180 


170 


160 


150
-.::= 
140
-"C 130
C1S 

Q) 120

J: 

110 

C1S 


100

0 
~ 90 


80 


70 


60 


50 


40 


30 


20 


10 


0 

o -" ~ v.> 

o o o 
o o o 

Peerless 3AE9 - 3525 RPM Pub Curve w/Riser Losses ONE PUMP 

___ Peerless 3AE9 - 3525 RPM Pub Curve w/Riser Losses TWO PUMPS 

---¢-- High Normal Operating Level C==100 - Information Only (TCEQ) 

¥ 
/

/ L' 
I .,

..., 

/
/ /' 

/' 
- ~--- / / 'V 

1-' 

c-' 

: 

r

--

/ 
..J.~____ 

-~ --...c~:--- 
DE SIGN 
J:A' 
oJ-,.1j 

19. 
--
~"'II
aDn 

t'l .... 

/
/ 

/ 'I' ./ 
~ V 
~ 

-------
II ............... 

pon,~TS 
&::\04 t:!t:!' TI 

~ ~ 1 UU 1 

• (W 64"1"DI 

-
~ /'

if ~ /
/ /'

/ ./ 
/ ./

L / /
'" ,/" /'

/ Y 
.r / 
~ 

-....,~ 

r"\ l.J 0 
""'I 1 ~ 

i 

I 

---...... ""V 
/ ...... ~ 

/'" ~ 

-

-- [ 

/ \ 

~ 
-

\ 
\ P1R 

~ 

.

~ 

-

• 
/

V 

-. 

g2-

-

-
co 
o 
o 

1 OF 1 

Cornal County WCID No.6 

~~ 
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Flow (gprn) 

-+- High Normal Operating Level C=140 


- - Low Normal Operation Level C=120 - Design 


........ Peerless 3AE9 - 2025 RPM VFD Turn Down Pump 
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• 

• AP ENDIX D 
HYDRAULIC PROFILE 

• .. 
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Hydraulic Oalculations • 
I. 

0.152 CFS 

Qpk = 272 GPM 392,000 GPD 0.607 CFS 

Qavg = 68 GPM 

II. DISINFECTION CHAMBER 

Havg = 0.324 ft 

HPk = 	 0.567 ft 

Depth of "V" notch weir = 


Static Elevation in Disinfection Chamber = 


W.S. Elevation @ Qavg = 
W.S. Elevation @ Qpk = 

III. CLARIFIER 

• 
Weir Diameter = 20 ft 

Weir Length = 63 ft 

Use two (2) 90 0 "V" notches per foot of weir 

Elevation @ Qavg 

Flow per Notch = 0.00121 CFS 

Havg = 0.046 ft 

2 	 Elevation @ Qpk 

Flow per Notch = 0.00483 CFS 

HPk = 	 0.081 ft 

3 	 Minimum Depth of Wide Launder @ Qpk 

Launder splits flow = Qpk + 2 = 

Launder Width = 

Depth = 0.65(GPM+width)2/3 = 

• 


90 0 "V" Notch 

12 inches 

9.50 ft 

9.82 ft 
10.07 ft 

126 notches 

136 GPM 

12 inches 

3.28 inches 



• Hydraulic Calculations Continued 

IV. AERATION ZONE 

Combined Flow Mix Liquor Transfer to CenteliWell at Qpk 

Return Activated Sludge RAS = 106 GPM 

SCUM = 40 GPM 

Qpk + RAS + SCUM = 418 GPM 

Select pipe size to provide less than 2.5 ftlse . velocity 10 " 

NOTE: With 10", Vel. =1.708 ftlsec transfer pipe losses = 0.094 f! 
t;,. Total = 0.094 ft 

V. SUMMARY OF ELEVATIONS (in feet! 

UNIT ELEV. 

100 Year Flood )Of""" 


Structure Dimensions 

• 
Foundation of Disinfection 1 . 2~ 
Top of Disinfection 13.42 
Foundation of Clarifier 0.00 
Top of Clarifier Wall 1.25 
Foundation of Aeration 1.25 
Top of Aeration Wall 13.42 
Foundation of Digester 1.25 
Top of Digester Wall 13.42 

Water Elevations in Tanks STA Ie AVG MAX 
Chlorine Contact 9.5p 9.82 10.07 
Clarifier 11.75 11 .79 11 .83 
Aeration 11.75 11 .81 11 .92 
Digester Varies from 8.92 to 11.92 

Notes 
Elevation in 10" Clarifier Effluent Pipe @ Qpk 10.17 
Bottom of Troughs Elevation 11 .08 
Clarifier Sidewater Depth @ Qpk 10.37 

The sump is 3' in diameter, 8" tall , and in the clarifier. 

• 
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P.O. IJf/.t 2226 ( ".1'/1/1 Lnl.e. Te.rllf 7 /3J-(J(}09 

(830) 96 -J.1.J6· J-888-55.J-I731 


11'II'W.flU coop 


S 11Ob/1I (!spfllio/. 

July 16, 2015 

Mr. Gerry Romero, E.I.T. 
IDS Engineering Group 
613 NW Loop 410, Suite 550 
San Antonio TX 78216 

Re: Reliability Letter for a Lift Station in Bulverde 

Mr. Romero: 

The following is a report on substation br aker operations for the Bergheim Substation 
feeder BG-20 during the past 24 months, The substation device interruptions are 
reflected from July 1, 2013 through July 9 2015. Line device operations, if any, are not 
reflected in this report. 

Breaker Date and Time Open Da e and Time Closed Duration 

• BG20 1/14/2014 8:28:45 1/14/20148:39:24 0:10:39 
BG20 6/23/2014 13:06:47 6/23/2014 13:06:49 0:00:02 
BG20 6/23/2014 13:08:50 6/23/2014 13:08:53 0:00:03 
BG20 7/30/2014 17:33:27 7/30/2014 17:33:45 0:00 :18 
BG20 1/2/201522:57:56 1/2/2015 10:57:58 0:00:02 
BG20 "5/17/20157: 15:51 5/17/20157:15:53 0:00 :02 
BG20 5/25/2015 13:24:22 5/25/2015 13:27:24 0:03:02 

Total Outage Duration the past 24 months: 00:14:08 

Substation breaker BG20-currently serve the area east of Blanco Road and south of 
State Highway 46 to Boerne. This area i ~cludes the proposed Park Village Subdivision 
in Bulverde. If you have any questions, please feel free to contact me at 1-800-868
4791, Extension 7620. 

Sincerely, 

• 
vid S. Nelson 


District Planning Supervisor 

Pedernales Electric Cooperative, Inc . 

Canyon Lake District 
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II 

storage 

storage volume 

•:.:.• IDS 


INFLUENT LIFT STATION WET WELL REQUIRED VOLUME CIIECK €ALCULATIONS 


3,275.18 cu ft Required GBRA 6-hour outage storage volume 


3,282.22 cu ft Volume available 


Volume Available> Volume Required 


3,282,22 cu ft 3,275,18 c 
 ft 

• 
IISAN·DC01IproJectsI150000111\410 DESIGNI040 Calcs120160301 - 1500·001·00 • Appendix F • Phase 1 Wet Well Storage Volume Calculations.xlsxStorage Calculations 

I OF I 
Primed 311/2016 (a 10:34 AM 

12'J!Olft 
113.097336 sq ft 

1,272.501 msel 
1.00. ft 


1271.5 msel 

1,245.6°1 msel 


25.9 ft 
113.10 sq ft 

2,929.22 cu ft 

Volume available ~ 

Volume available ~ 

Dia of wet well 
Area of wet well 

Top of Top Slab 
Top Slab thickness 
Underside of top slab 
Lead pump on 
Dist between lead pum on and bottom of top slap 
Area of wet well 

Storage available in rnll'PrIlnn piping and manholes 

2,929.22 353.00 
Wet Well Storage + 

Sanitary Lift Station Design and Cost Analysis 
CLIENT OMAL OU ' I 10 NO. 6 ! 277 Ltd. 

DISTRICT 

ECT Park Village WWTP On-Site Innucnt Lift tation 
BNO: I I- II 

INFLUENT LIFT STATION REQURED STORAGE CALCULATIONS 

98,Ooo lgpd Average daily flow 

4,083.33 gph Average daily flow 

6.001hr GBRA outage time requi 

24,500.00 gal Required GBRA 6-hour 

3,27Slcu ft Required GBRA 6·hour 

INFLUENT LIFT STATION WET WELL STORAGE VOLUME AVAILA 

~ Engineering Group 
TBPE F-002726 TBPLS 10110707 

Prepared By: Davit! J Ro S INITIAL HERE 

e I Checked By: INITIAL HERE 
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1000 Feet ater Well Report 


htt :IIWINW. eo-search.net/QuickMa Iindex.htm?DataID:::Standard0000005742 

Click on link above to access the map and satellite view ofcurrent property 

Park i/lage Tract 

SAN ANTONIO, Co al County, Texas 78163 


Pre ared For: 

Pate Engineers, Inc. 

Ord,r#: 2517 


Jol. #: 5742 


Date: 0411712009 


1.1 

• 
2705 Bee Caves Rd, Suite 330 · Austin, Texas 78746· p ~one: 888-396-0042' fax: 512-472-9967 · www.geo-search.net 

http:www.geo-search.net


• TARGET PROPERTY SUMMARY 

Parle Vii/age Tract 

SAN ANTONIO, Comal County, Texas 78163 

Centroid County: Comal 

Centroid Zipcode: 78163 

Centroid State: TX 

USGS Quadrangle: Bergheim, TX 


Target Property Geometry"Area 


Target Property Longitude(s)/Latitude(s): 


(-98.513075,29.806228), (-98.513075, 29.806228), 
 -98.515299,29.794985), (-98.524936, 29.794892), 
(-98.524813,29.804066), (-98.518326, 29.804004), -98.517955,29.806537), (-98.515423, 29.806414), 
(-98.513106,29.806228), (-98.513075, 29.806228) 

County/Counties Covered: 


Comal (TX) 


Zipcode(s) Covered: 

Bulverde TX: 78163 
Spring Branch TX: 78070 - '? 

State(s) Covered: 


TX 


*Target property is located in Radon Zone 3 (Comal County, TX). Zone 3 counties have a 
predicted average indoor radon screening level less than 2 pCilL. 

Disclaimer - The information provided in this report was obtaln.ed lfrom a variety of public sources. GeoSearch cannot ensure and makes no 

warranty or representation as to the accuracy, reliabilily, quality, errors occurring from data conversion or the customer's interpretation of 

this report. This report was made by GeoSearch for exclusive usk by its clients only. Therefore, this report may not contain sufficient 

information for other purposes or parties. GeoSearch and its pa ners, employees, officers And independent contractors cannot be held 

liable For actual, incidental, consequential, special or exemplary damages suffered by a customer resulting directly or indirectly from any 
information provided by GeoSearch. 

Getj>Search 2705 Bee Caves Rd, SUite 33( "Austin, Texas 78146 " phone: 888-396-0042' fax: 512-472·9967 

It 

http:obtaln.ed


DATABASE FINDINGS SUMMARY (SOURCE) 

DATABASE 

FEDERAL 

UNITED STATES GEOLOGICAL SURVEY NATIONAL WATER 

INFORMATION SYSTEM 

SUB-TOTAL 

SEARCH 
LOCA· UNLOCA· RADIUS 

ACRONYM TABLE TABLE (miles) 

NW1S 0 0 0.1690 

0 0 

II 

STATE ITX} 

$UBMITIED DRILLERS REPORT DATABASE SDRD 1 0 0.1890 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WATER 

WELLS 

TCEQ 2 0 0.1890 

TEXAS WATER DEVELOPMENT BOARD GROUNDWATER TWDB 0 0 0.1890 

DATABASE 

WATER UTILITY DATABASE WUD 0 0 0.1890 

SUB·TOTAL 3 0 

~ i 

!i 

TOTAL 3 0 

• 1,1 

Ge earch 2705 Bee Caves Rd, Suite 330 . 'A us tin, Texas 78746 · phone: 888-396-0042· fax: 512·472·9967 

m DINGS 1 



DATABASE FINDINGS SUMMARY (DETAIL) 


SEARCH 
Target RADIUS 1/8 Mile 1/4 Mile 1/2 Mile 1 Mile 

ACRONYM Property (miles) (> TP) (> 1/8) (> 1/4) (> 1/2) > 1 Mile Total 

FEDERAL 

NWiS .1890 0 0 0 0 a a 

SUB-TOTAL 0 0 0 0 0 0 

STATE rTXI 

SDRD .1890 0 0 0 0 

TCEQ .1890 2 0 0 0 0 2 

TWOS .1890 a a 0 0 0 0~ I 
WUD .1890 0 0 0 0 0 0 

SUB-TOTAL 3 0 0 0 0 3 

Ii 

3 o o o o 3TOTAL 

Ge~earch 2105 Bee Caves Rd, Suite 330· 'A ustin, Texas 78746· phone: 888-396-0042· fax: 612-412-9967 

FINDINGS 1 



_ J Target Property (TP) 

e SDRD 

• TCEQ 

Park Tract 
SA N ANTONIO, Texas 

163 

0' 7S1)' 1!iOO' 
I 

SCALE: 1' . 1500' 

GeJi;Se~rch 2705 Be. ewe, Rd, Su'" 3) A",Un, Texas '8'"-ph""., •...,.0<10<> -,." 512-472-"" 

JOB It 5742 - 411712009 

II 

• 




MAP DATABASE 
10# NAME SITE 10# 

SDRD TX33487 

TCEa TX216006 

REPORT SUMMARY OF LOCATABLE SITES 

DISTANCE 
FROM SITE SITE NAME 

0.060 SW 

0.070W 

BRAD NIEM YER 

ADDRESS 

33807 BLANCO ROAD 

CITY, ZIP COCE 

BULVERDE,78163 

PAGE 
# 

2 

TCEQ TX21S007 0090 S WAYNE STEWART·3 5 

• 

JEANETIE B OUNT 

GetNSearch 2705 Bee Caves Rd, Suite 330 -Austin, Texas 18746' phone: 888-396-0042 · fax: 51 2-472-9967 



• SUBMITTED DRILLERS REPORT DATABASE (SDRD) 

MAP 10# 1 Distance from Property: 0.06 mi. SW 

TRACK #: 33487 


DATE ENTERED: 03/03/2004 


OWNER NAME: BRAD NIEMEYER 


OWNER ADDRESS: 33807 BLANCO ROAD 


BULVERDE, TX 78163 


COUNlY: COMAL 


LATITUDE: 29.7978 LONGITUDE: -98.5258 


WELL LOG: WATER LEVEL: 


DRILLING OATE (STARTED): 06(20(2003 STATIC LEVEL 200' 


DRILLING OA TE (COMPLETED): 06/20/2003 WATE~ LEVEL DATE: NOT REPORTED 


DEPTH DRILLED: 385' TYPE bF WATER: NOT REPORTED 


TYPE OF WORK: 

NEW WELL: X REPLACEMENT WELL: 

DEEPENING: RECONDITIONING: 


PROPOSED USE: 


MONITOR WELL: DOMESTIC: X E 
 VIRONMENTAL SOIL BORING: 

TEST WELL: INDUSTRIAL: 

IRRIGAnON: INJECTION: 

DE-WATERING: STOCK: 

COMPANY INFORMATION: 

COMPANY NAME: H.W. SCHWOPE & SONS, INC. 

COMPANY ADDRESS: P. O. BOX 364 

BOERNE, TX 78006 

GeOTHERMAL HEAT LOOP: 

RI SUPPLY: 

• 
Gei>Search 2705 Bee Calles Rd, Suite 330 · Austin, Texas 78746 . phone: 888-396-0042 · fax: 512-472-9967 



• TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WA TER WELLS (TCEQ) 

MAP ID# 2 Distance from Property: 0.07 ml. W 

10 NUMBER: TX216006 


STATE 10 : 6a-12~ 


OWNER NAME: WALTER SCHWARZ 


DATE DRILLED: 10/06/1995 


DEPTH DRILLED: 480' 


STATIC LEVEL: 250' 


WATER USAGE: DOMEsnc 


LONGITUDE: -9a.5230960oo 


lATITUDE: 29.804951000 

2 PAGElS) OF DRILLERS' LOGS 

GerpSearch 2705 Bee Caves Rd, Suite 330 · Austin, Texas 78746 ' phone: 888~396-0042 ' fax: 512-472-9967 
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• TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WA TER WELLS (TCEQ) 

Page' 1 out of 2 

Water Wall 10: 216006 

___tile.-0fIai-M/fIfi ~ce.-_10' TN.u:e. ,..0.... 

• 
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• TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WA TER WELLS (TCEQ) 

Pag '2 out of 2 

Water Well 10: 216006 

The Water Wei DriI~... Advisoty Council and the Texas NalloW"a.1 FI"aouroo Conservallon 
Commll lkln .r. concerned tt>at aomo persoi:\. having we'. drilled ma)l not be aware of lhe 
conlidenllality Pt'lvileoe PfOYlaions 01 Section 32,005 ollhe Tex•• Water Cod6. lhe Reporting 01 Wei 
Logs. ..,ada •• follows: 

·Every I~Hd dtiller dri. ing. <M""."ing ~OIharwl'e altaring • wMer 
_II within lhie State ~all make ~nd keep a "g~ end ACc:1.Intta well ,. 	 log In eccordance with the d~~1 ruIo on Ionn. 1Jt"1CI1tMtcJ by the 
csepantnent. Not laler th.n tM 60th day .n., 'ha complelion or 
c....tlon 01 dn'lng, doopenlng or otherwiM alteril'lg the well. \ho 
leaNed drtler .hall deliver or Ira mil by c;eniliGc:I ~ila copyof Iho woll 
tog 10 IhO cIq:Iartmenl and 10 th, OWnec" 01 the well or Ihe pe.-.on for 
WhOm the well __ drilled. Eac;h copy 0' • _. log. OItIor than a 
department copy musl include It'- name. maUInq addre... and tola' 
~ number of lhe depanrnem The well tog etta" be recor<l"od.' the 
lim. 01 drilling, and must .hOw ""0 depth, 'hlc:kn.... and cl\arecte, of 
the strata pane...alec:\, lhe loeaIiOn of "",.c.r-beering Illata. the d8fllh, 
41z. and chata~ o' eallng lII.tan.d, and any othel Informalion 
required by department rule. The department.hall hold ltIe ~Ia0' 
the _I log eonlidenllal and nOI , maner o. public 'ecO«lll if r~v... 
by CQrtlfied mail, II wtitlon ,eq~ '10 «10 so (rOO'l Ihe owner CK ~ 
lor whom lhe well was drilled.· 

The la.l.e"lOnee .pecina. lho mCQn, IiIIheroby yOtJ can. It you w ish, assuro that logs of your 
walls will be kept coofidanlial. 

II 

"'_leL) Tel"-) 
.._~_._...., ....._.-.... w 

22R-7~2 t:..an -.ere_mi ' 1 i ..... _~,.. ....... 
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~U:>-.j.j1:S tan cream cOlor.a l1omeatone 
~.:J1:S-"40 .Ll.&nt: gra ., -!1.... t:ona 
.::J46-371 dark blue, ' gray lira.atone 
.j'J.-.j1:S1:S d.rk D-lue gray_ ana1'6Y li~e8tom 
3~8-_3_90 ~ar_1( JlraY , hard l -iDle.tone 
.::J!lb-411 11ght tan!. lima/w oyatar shell 
&t.Lf-4.::JO .L1.gnt gr- V san(1y ,1me1with oye 
43b-4bJ) med1um szr IV .•and'Ylillle 

~	 

ne 

er ahell 

, 

II 

2705 Bee Caves Rd, Suite 330 Austin, Texas 78746 · pirone: 888·396-0042 • fax: 512·472·9967 Ge~Search 

4 

l 
-



• TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WATER WELLS (TCEQ) 

MAP 10# 3 Distance from Property: 0.09 mi. S 

10 NUMBER: TX216007 

STATE 10 : 68-12-6 

OWNER NAME: WAYNE STEWART - JEANETTE BLOUNT 

DATE DRILLED' 08/15/1989" 

DEPTH DRILLED: 400' 

STATIC LEVEL: 355' 

WATER USAGE: DOMESTIC 

LONGITUDE: -98.512249000 

LATITUDE: 29.803415000 

3 PAGE(S) OF DRILLERS' LOGS 

, 

Gei'Search 2705 Bee Caves Rd, Suite 330 Austin, Texa,s 78746 . phone: 888-396-0042 ' fax : 512-472·9967 
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• TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WA TER WELLS (TCEQ) 

Page t# 1 out of 3 

Water WelllD: 216007 

at.,. {Of T.",_ 
WATER W.LL R.PORT 

""I'T_NT'ON OWN.'" C;n""'41~......,,,y Prlvtle.... Nu.w. 0'" ""' ''ac'',I..c $kI.,. 
~ ~ ~ 

T..... W".r..,...H £)',11.,....,_ 
P.O..... 130.7 
....,.14... -r.... ".7'" 

.....-..r_. _"'P<JO"'<.!:-,-:.-<!!"r<l_.,x"'"=",:-:,.;!,7..",9~.CJ.!1.LJ.7,-,4......3:o....,_-.;:S....,nun:L-_A.....n:>.,:'i'C~f''''......?:'-''1...og..~-T~f.F.:.,,"i'~••"'~~:/I.....-7£<'O!~i!c....~2"'?"-"9_ 

_______-"1,,;4=-__ .... " .. 'n !: 
) (N.II .•••...., ......., 

dln....-.:i-o.... ',.om _-<B=o,.,e=r.....nl,llt.....,''''T___--:.C------

...,.on t.No. ato.!tlC. No. _____ T .............. ___________ 

A*-,r• • No. ~ N IIIn4f _______________"'"___ 

D'f.'0Ift1-nd d"tre-Gllo'n front \VWO In \C'f"'I.CCUnI!J H'C\_loft or IlUI"VO'Y IlftO'a 

c7iN.,..,we,\ O~I..... ~.,.. Clfl'HlfloMfYl" OMc:Naltor CPvDI,.......".,..y D .....d ....'~ DAlr ~..,.,' D.I....acI o ..'*'
a, TV... 0" WONK (Check): 1.' PROPO••D U •• COu"ek): l 18 ) DftILl..INO ,....THOQ (¢11......h OD'ht~ 

O~".f'I.•Ut"-'~ 0 ...." ••1,... O.rrtog...U.,. CT...... WvU a.IIII}••,fen bOth..,. I:!t"'-'"R••..,..., Clc:..a.S.T... 00.,..,. 

........
'h.' To 

(h..) 
o..cr,.,C1an."." .ota,. or f~m.U~~nrfta,.. ,(al ., CA..,NG.. _LANK ~~ .. ANO we\.L 8C ....N DATA: 

0-1 _cooao1.l.t:.o ca1ich. 0 ...
1----l1.tL:_~,Bl-~"'~'~h,1iJ-i:l.t~e~.~c~::"a~¥;l.k;:'~v ...c~a~lH:l.?'c:l!-.h:--:::.~----------Hlln.i 

D-~.L~ D.LUe gruy ana.ley l.:Lme 

2 -34 b 'lua ...... v .h.. 1. 

Col.-43 801:t b, u o .. h .. e 
_.. ~_-~, cream CO.Loreo .1:Lmc 

122-1.60 «rav 1:l.m.. 
,60 c angee b C rom 1I 3/4" to 9" 

_~.,\J-.L,.L gray .I.1me 
... , ... - ~ ~~ '-' "' ...Ill '-'v"'''''"'.u ... -,-rue _~ 

N .....-u_ 
....'.P"I.........tc. 
".t'f•••Iou..d. a~ 
"«Ian """a( ... 'f .00001n.ta'ai 

~ wa~l ~4.0~ 

I O~ 

I--"'F"..-.---r--T'"'O---I.~!~ 

o 262 

NIO. 0' a.csc.. U'&Gd ___ 
____ ft:. ,. ____ .t.. 

,.,...f a..u U ...d ~ 

Merhood ........ _=_..a.,.r;;-;o;.u;:;;,.tii'::-.:::--:--::-:::-:::---r_..--...-:::-::c-_'O":...-::=-__ 
00........,......_=.H=__W=..:.._S=c=h..w=o:=.&p:....=_-=,,=-..:S=o=n:;,s~.'___'I::..:.n;.c=_.=___ 

228-233 ....... v 1:1.m. ~t"WAT... L."..... 
Z~3-~3~ cream co~ored 1i.m. 

D.1."______ 

recurn) 12' "AC"""', 0-." 
245-Z4C> v.~ow hard ;1.1'!l§ 
4!:QD-"4F porpu/ll. yeJ.J.ow l.:1me w1.cn oran • 

• 2, 
JN B ERRgAMI!:D .... " tn A" CJ TtIIt'W.... O.Jct ClC."I&.dWClOrh.r ______________________________________________ 

IU.... r~...w. " ....-a.~~ 
• ., WAT." QUA.......... ,-~UV a:;K) 0 

0i4 ....411 kt\O¥lt;n•• y 1M ..... '''.....nv .'r.... """kI" GOI"It"'.-d ,,-nd.o.lt.blo 
""".,... r C] VH I!J No 
It ........ -..bt'nl1 •...... "-O"T 0" UN"'•••MA....£. W"'T.A .... 

~-=:~:::~! .neI~h fTNtdG? 0 :::'"' III ·~o---------+t 

>41 W ..... T ••T.' .et: @ ~57' ~ 1/4'· 
Typc ToC:''': 0 I'l.NItt.p CJ a.lle" 0'12 Jetted 0 ....r~d 
V,eld: 10 cP"""""'.... 400 tl.'dt~lIY~alt... ___ ....L 

I ............. c...-,; I 'y ""-' 1Ift1. __".....,. • ••",... -.v ,.... t_ ~.... ,......." .uP_... I .b . ....",,- ."......... ___ &II •••.,... .ca, ......... ,._ ", __In goIO"D •• _ ... '11:-._ ..... , of n,¥ 
... ___....,..... "... baI"-t"•• u,.. ...,...,~ ,,.,._ ,,.,111,,,,.. '0 .Ort'll. ·~.,. h __ 1 .:~:.. '2 ....UI __ It: In , ......oe<.' a.-••,.,. ,.u..t~ fo, ••~.C-'.n -.nCII .._ ...,~c ••,~ 

COMPAN'" NA..... H. W .'r~~E~~f,. " Son.. Inc ......... an D.IIl., .. Uc..n .. No. -'1=-=5'-6=6"_________________~__ 

T5XAS WATEift b OMMI&SION COpy 

I 
Ge,»Search 2705 Bee Caves Rd, Suite 330' Austin, Texas 78746· phone: 888·396·0042 · fax: 512-412·9967 

6 



TEXAS COMMISSION ON ENVIRONMENTAL QUALITY WATER WELLS (TCEQ) 


Page 2 out of 3 
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332-337 
337- 345 
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385-395 
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gray l:l.me 
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blue green sandstone ~ she1l 
gr.en~8h grQy ••ndacoqe
whitel:l.mo porous (Co~ Creek) waCer 
1LShc Can fray l:l.mo 
bluo gray ime 
green:1sh gray l:l.me 
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II 
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ENVIRONMENTAL RECORDS DEFINITIONS - STATE (TX) 

I SORO Submitted Drillers Report Databas~ (11/2008) 

This Texas Water Development Board database was created from the online Texas Well Report 
Submission and Retrieval System (A cooperati -l~ TDLR,TWDB system) that registered water-well 
drillers use to submit their required reports. This system was started in February 2001 and is 
optional for the drillers to use. 

TCEQ Texas Commission on Environmeliltal Quality Water Wells INR 

The Texas Commission on Environmental Quality (TCEQ) maintains a filing system of plotted and 
unnumbered water wells. Plotted water wells a ~e filed according to the County indicated by the 
driller and the state well number assigned by State of Texas personnel. Given the available 
location information provided by the driller, persbnneJ identify where the approximate well location 
should be. After well placement a state well nU T ber is assigned indicating that the well lies within 
a specific 2.5' section of a 7.5' quadrangle. Thi, method allows for quicker, more refined, reference 
when researching a specific area. Unnumbered water wells have not been assigned a state well 
number. This can occur for a variety of reasons; however it does not mean the well cannot be 
accurately spotted. Unnumbered water well records are filed according to County and are often 
broken up by year or by a span of years. 

TWOB Texas Water Development Board Groundwater Database (2/2009) 

The Texas Water Development Board Groundw~ter Database contains information for more than 
123,500 sites in Texas including data on water wells, springs, oillgas tests, water levels, and water 
quality. The purpose of the Board's data collect on effort over the years has been to gain 
representative information about aquifers in the tate in order to do water planning. It is very 
important, however, to realize that the wells in the database represent only a small percentage of 
.the wells that actually exist in Texas. A registeJed water well driller is requ ired by law to send in a 
report to the State for every well that is drilled. 1ihis requirement began in 1965, and we estimate 
that approximately 500,000 wells have been drilled in Texas since then. Of the 1,000,000 plus 
water wells drilled in Texas over the past 100 years, more than 130,000 have been inventoried and 
placed ·into the TWDB groundwater database. State well numbers have been assigned to these 
based on their location within numbered 7 1/2 j inute quadrangles formed by lines of latitude and 
longitude. This database contains well informati n including location, depth, well type, owner, 
driller, construction and completion data. 

1 wuo Water Utility Database NR 

The Water Utility Database is defined as a collection of data from Texas Water Districts, Public 
Drinking Water Systems and Water and Sewer Utilities who submit information to the TCEQ. This 
database is an integrated database designed and developed to replace over 160 stand alone 
legacy systems representing over 5 million records of the former Texas Water Commission and the 
Texas Department of Health. The information i ~ this report reflects the most current data available 
from the Water Utiltty Database at the time of this report 

Ge earch 2705 Bee Caves Rd, Suite 33£ • Austin, Texas 78746 ' phone: 888-396-0042' fax: 512-472-9967 
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• 


SPECIFICA1i ONS 

• 

• 



• SPECI lCATIONS 
FOR 

COMAL COU TY WCID NO.6 

PARK VILLAGE 0.098 MGD WASTEWATER TREATMENT PLANT 


IDS JOB NO. 1500-0 1-11, CONTRACT NO.1 


The work covered by this contract is to be constructed in accordance with the specifications listed 
below. Only the Divisions listed below shall apply. All references to City of San Antonio (COSA), 
Canyon Lake Water Service Company Standard Specifications, San Antonio Water System(SAWS), 
or the Guadalupe-Blanco River Authority (GBRA) standard Specifications Division 1 specifications 
within these agency's standard specifications included herein shall be considered to reference 
applicable portions of this contract. All references to these agencies as Owner or to City Engineer 
shall be considered to reference the Owner and Engineer specific to this contract. 

No. of 
Documents Pages 

DIVISION 02 - SITE WORK 

• 
 02082 Precast Concrete Manholes ....................... .................................... 9 

02084 Frames, Grates, Rings, and Covers ...... ............................. .... .......... 3 

02226 Excavation and Backfill for Structures .... ............. .............. ....... .. .... 7 

02233 Clearing and Grubbing ....................................... ............................. 2 

02235 Waste Material Disposal ......... .................................... ..... .. ............. 1 

02251 Bedding and Backfill MateriaL ......... ...................... ..... ... ............... 4 

02321 Cement Stabilized Sand .................. .. ...................... .... .................... 6 

02322 Compacted Sand Fill under ank Floor Plate ........ ....... ................... 2 

02558 Cleaning and Television Ins ection ............ .. ................................. 13 

02621 Geotextile ......................................................... ... ......................... 2 

02635 Polyethylene Wrap ........................ .... .. .. ........................................ 4 

02665 Disinfection of Waterlines .............................................................. 2 

02686 Hydrostatic Testing of Pressure Lines ............. ....................... .. ...... . 2 

02821 Galvanized and Wood Fences/Gates ....................... .... .................... 4 


01/ 11120 13 - 04/02 




• 
No. of 

Documents Pages 

DIVISION 03 - CONCRETE 

03100 Concrete Fonnwork .......... .. ..... .. ..... .... ................... ... ... .......... ... ... 11 

03211 Reinforcing Steel ..... .......... .. .................... ............ .............. .... ... ...... 9 

03250 Joints in Concrete Structures ......... ............................................... 12 

03310 Structural Concrete ........... .. ... ... .. .................... ..... ........................ 23 

03350 Concrete Finishing ........... ... ........ ....... ............... ........... .. ............ .. 11 

03390 Concrete Curing ...... .... .............. .. ............................. ........ ........ .. .... 4 

03600 Grout ........ .... ............. ... .. ... .. ... ... ................ .... ......... .. ......... ... ......... 4 


DIVISION 05 - METALS 

05500 Metal Fabrications .............. .. ....................... .... .............. .. ... ..... ..... .. 5 

05503 Anchor Bolts, Expansion chors and Adhesive Anchors ............ .. . 3 

05521 Aluminum Handrails .... ................... .. ....... .................. .. ................... 2 

05532 Aluminum Grating ....... .. ......... .. ............. .... ... .................................. 4 


DIVISION 06 - WOOD AND PLASTICS 

06600 Fiberglass Grating ........ ..... ........... ... ......... ..... .... ............ .. ............... 4 


DIVISION 09 - FINISHES 

• 

09900 Painting ... .. .......... ... ............................... .. ............ .... .. ..... .. ..... ... ...... 7 

09915 Protective Coatings (Waste ater) ........ .. ............ .. ................ .. ...... 19 


DIVISION 11 - MAJOR EQUIPMENT 

11311 Sewage Pumps, Submersible .. .... .. ............ ...... .......... .. ........ .... .. .. .. 10 

11400 Package Wastewater Treatment Plant.. .. .. ........... .. .. .... ............ .... .. 20 


DIVISION 13 - SPECIAL CONSTRUCTION 

13134 Prefabricated Fiberglass Buildings .... .......... .. .. ........ .................. .. .... 8 

l3222 Cloth Disk Filter Steel or Stainless Steel Tanle ...... .. .. .. ........... .. .... 12 


DIVISION 15 - MECHANICAL 

15025 Plant Piping and Fittings ... ... ......... ........ .......... ... ..... ........... ........... .. 9 

15026 Pipe Insulation - Water & CBhemical Service ....................... .. .......... 2 

15107 Gates and Valves ........... .. ..... ..... ... ............ ..... ........... .... ... ... .. ... ....... 9 

15140 Pipe Hangers, Supports, Kriee Braces, and Restraints ............... ... .. 4 

15151 Magnetic Inductive Flowmeter (Wastewater) ........ ...... ........... .... ... . 5 


• 

n~1I V?Oi ~ _ MlnO P~op ?nr"\ 



• 
CITY OF SAN ANTONIO (COSA) STAN ARD SPECIFICATIONS FOR 
CONSTRUCTION JUNE 2008 WITH 
REVISIONS THERETO: 

DIVISION I - EARTHWORK 
100.1 Mobilization 
100.2 Insurance and Bond 
101.1 Preparing Right of Way 
104.1 Street Excavation 
107.1 Embankment 

DIVISION II -BASE & SURFACE COURSES 
200.1 Flex Base (10" Compacted Depth) 

03162422 ASPH (AC-15P OR20-5TR OR2bxp OR10-2TR) 

03166224 AGGR (TY-PB GR-4 SAC-B) 

0530 2075 DRIVEWAYS (GRAVEL) 


DIVISION III -CONCRETE & CONCRE E STRUCTURES 
307.5 Concrete Structure Miscellaneous (Headwalls) 

DIVISION V MISCELANEOUS CONSTRUCTION 
04602003 CMP (GAL STL 18 IN) 
505.1 Concrete Riprap 
507.5 Gates - Vehicular 

• 515.1 Topsoil 
540.1 Rock Filter Dams (Type I) (Install/Remove) 
540.9 Silt Fence 
540.6 Construction Exits (Install/Remove) 

05402001 MTL W-BEAM GD FEN (TIM P<DST) 


END OF SECTION 

• 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

PART 1 - G ENE R A L 

1.01 SECTION INCLUDES • 
A. 	 Precast concrete sanitary sewer manholes. 

B. 	 Precast concrete sanitary sewer manholes with PVC liner where corrosion resistant 

manholes are specifically indicated in the Drawings. 


1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 

section. Include payment in unit price for applicable work as noted on the bidsheet. 


1.03 REFERENCES 

A. 	 ANSI B 16.1 - Cast Iron Pipe Flanges and Flanged Fittings 

B. 	 ASTM A 307 - Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile. 

C. 	 ASTM C 270 - Specification for Mortar for Unit Masonry. 

D. 	 ASTM C 443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert 

Pipe, Using Rubber Gaskets. 
 •

E. 	 ASTM C 478 - Standard Specification for Precast Reinforced Concrete Manhole 

Sections. 


F. 	 ASTM C 923 - Standard Specifications for Resilient Connectors between Reinforced 

Concrete Manhole Structures and Pipes. 


G. 	 ASTM C 1107 - Packaged Dry, Hydraulic-Cement Grout (Nonshrink). 

H. 	 ASTM 0 698 - Test Method for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lb/ft3) 


I. 	 ASTM 0 2665 - Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste and 

Vent Pipe and Fittings. 


J. 	 ASTM 0 2996 - Specification for Filament-Wound Fiberglass (Glass-Fiber-Reinforced 

Thermosetting-Resin) Pipe 


K. 	 ASTM 0 2997 - Specification for Centrifugally Cast Fiberglass (Glass-Fiber-Reinforced 

Thermosetting Resin) Pipe 


L. 	 AWWA C 213 - Fusion Bonded Epoxy Coating for the Interior and Exterior of Steel • 
Water Pipelines 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

• 1.04 SUBMITTALS 

A. Submit manufacturer's data and detail of following items for approval: 

1. 	 Shop drawings of manhole sections and base units and construction details, 
including reinforcement, jointing methods, materials, and dimensions . 

2. 	 Summary of criteria used in the manhole design including, as a mInimUm, 
material properties, loadings, load combinations, and dimensions assumed. 
Include certification from manufacturer that precast manhole design is in full 
accordance with ASTM C 4] 8 and design criteria as established in Paragraph 
2.01 E of this Specification. 

3. 	 Frames, grates, rings, and covers. 

4. 	 Materials to be used in fabricaCng drop connections. 

5. 	 Materials to be used for pipe connections at manhole walls. 

6. 	 Materials to be used for stubs and stub plugs, if required. 

• 
7. Materials and procedures for c<i)ITosion-resistant liner and coatings, if required. 

8. 	 Plugs to be used for sanitary sewer hydrostatic testing. 

9. 	 Manufacturer's data for pre-mix (bag) concrete, if used for channel inverts and 
benches. 

PART 2 - PRO D U C T S 

2.01 	 PRECAST CONCRETE MANHOLES 

A. 	 Provide manhole sections, base se tions, and related components confonning to 
ASTM C 478. Provide base riser seation with integral floors, unless shown otherwise. 
Provide adjustment rings which are tandard components of the manufacturer of the 
manhole sections. Mark date of manufacture and name or trademark of manufacturer on 
inside of barrel. 

B. 	 Provide barrels constructed from 48-inch-diameter standard reinforced concrete manhole 
sections unless otherwise indicated 0 Drawings. Combine various lengths of manhole 
sections to total the correct height witli the fewest joints. Wall sections shall be designed 
for depth and loading conditions as re~uired in Paragraph 2.01 E, but shall not be less than 

• 
5 inches thick. Base section shall have a minimum thickness of 12 inches under the 
invert. 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

C. cone tops to recei ve frames and covers to an 
H-20 loading, unless otherwise. • 

the Drawings indicate larger than 48-inch are required, 
sections of the shall provided top precast 

(l""pt.,,. manhole access Transition 
or eccentric. transition shall be located to provide a minimum of 

clearance from the top of to underside of transition. 

manhole 
shall be designed, by the manufacturer, to the requirements of C 478 for 
as shown on Drawings and to the following loads. 

Criteria: The 	 transition slabs, cone 

1. H -20 loading applied to manhole cover and transmitted to the 
.... ""T.r. .... and base slabs. 

weight of 120 pcf portions of the including 
projections. 

3. pressure based on soil conditions producing an at-rest 
fluid pressure of 100 

4. liquid pressure based on a of 63 pcf. 

5. load of manhole sections fully supported by the transition • 
F. 	 Design: manhole walls, transition cone tops, and manhole 

designed according to the requirements C 478 and the 

1. additional reinforcing to stresses at openings. 

2. conditions: 

a. 	 soil pressure acting on an manhole. 

b. 	 Manhole filled with liquid to from invert to cover, with no 
balancing external soil 

3. clear distance between any two wall penetrations shall be 12 
diameter of the smaller is greater. 

G. 	 Provide joints with confonning to ASTM C 443. "''''''UVII.:> 

• 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

• 2.02 CONCRETE 

A. Channel Inverts: Concrete for invert not integrally formed with manhole base shall be 
either 5 sack premix (bag) concrete or Class A concrete, with a minimum compressive 
strength of 4000 psi. 

B. 	 Cement Stabilized Sand Foundation: Provide cement stabilized sand foundation under 
base section in lieu of foundation slab, where allowed. 

C. Concrete Foundation: Provide Class 1\ concrete with minimum compressive strength of 
4000 psi for concrete foundation slab under manhole base section where indicated on 
Drawings. 

2.03 	 REINFORCING STEEL 

A. 	 Reinforcing steel shall conform to requirements of Section 03211. 

2.04 	 MORTAR 

A. Conform to requirements of ASTM C 270, Type S using Portland Cement. 

• 
2.05 MISCELLANEOUS METALS 

A. 	 Provide cast-iron frames, rings, and covers conforming to requirements of Section 02084 
- Frames, Grates, Rings and Covers. 

2.06 	 DROP CONNECTIONS AND STUBS 

A. 	 Provide drop connections and stubs conforming to the same pipe material requirements 
used in the main pipe, unless otherwisl l indicated on the Drawings. 

2.07 	 PIPE CONNECTIONS FOR SANITARY SEWERS 

A. 	 Provide pipe to manhole boot PSX Direct Drive or approved equal. 

B. 	 Provide resilient connectors conform·ng to requirements of ASTM C 923. Metallic 
mechanical devices as defined in ASTNA C 923 shall be made of the following materials: 

1. 	 External clamps: Type 304 stainless steel 

2. 	 Internal, expandable clamps on standard manholes: Type 304 stainless steel, 11 
gauge minimum. 

• 
3. Internal, expandable clamps on corrosion-resistant manholes: 

a. Type 316 stainless steel, 11 gauge minimum, or 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

b. 	 Type 304 stainless steel, 11 gauge minimum, coated with minimum 16 mil 
fusion-bonded epoxy confonning to A WW A C 213. • 

C. 	 Where rigid joints between pipe and a cast-in-place manhole base are specified or shown 

on the Drawings, provide polyethylene-isoprene waterstop meeting the physical property 

requirements of ASTM C 923, such as Press-Seal WS Series, or approved equal. 


2.08 	 SEALANT MATERIALS 

A. 	 Provide sealing materials between precast concrete adjustment ring and manhole cover 

frame, such as Adeka Ultraseal P201, or approved equal. 


2.09 	 MANHOLE LINING 

A. 	 The interior of all concrete manholes, other than those called out as corrosion resistant or 

PVC-lined manholes, shall be lined with SewperCoat, Refratta HAC 100, or approved 

equal calcium aluminate material. 


B. 	 Proposed substitutes must be equal in composition and manufacturer. 

C. 	 Product must be installed by a manufacturer certified applicator. 

D. 	 Lining Thickness 

1. 	 Minimum lining thickness for manholes shall be 1'2". • 
2. 	 Minimum lining thickness for manholes which have a force main discharge shall 

be 1". 

E. 	 Prepare surface by sand blasting. 

F. 	 Provide smooth trowel finish. 

2.10 	 CORROSION RESISTANT MANHOLE MATERIALS 

A. 	 Where corrosion-resistant manholes or PVC-lined manholes are indicated on the 

Drawings, provide one of the following: 


1. 	 PVC liner for precast cylindrical manhole section, base sections, and cone 
sections. 

2. 	 Precast base sections, as specified above, lined with PVC or equal. 

2.11 	 NON-SHRINK GROUT 

A. 	 Provide prepackaged, inorganic, flowable, non-gas-liberating, non-metallic, cement- • 
based grout requiring only the addition of water. 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

• B. Grout shall meet the requirements of ISTM C 1107 and shall have a minimum 28-day 
compressive strength of 7000 psi. 

2.12 	 VENT PIPES 

A. 	 Provide external vent pipes for manholes where indicated on the Drawings. 

B. 	 Buried Vent Pipes: Provide 3-inch or 4-inch PVC drain, waste and vent CDWV) pipe and 
fittings conforming to ASTM D 2665. Alternatively, provide FRP pipe as specified for 
the vent outlet assembly. 

C. 	 Vent Outlet Assembly: Provide a v~nt outlet assembly as shown on the Drawings, 
constructed of the following specified J aterials: 

1. 	 FRP Pipe: Provide filament ound FRP conforming to ASTM D 2996 or 
centrifugally cast FRP conforming to ASTM D 2997. Seal cut ends in accordance 
with manufacturer's recommendations. 

2. 	 Joints and Fittings: Provide e~oxy bodied fittings and join pipe to fittings with 
epoxy adhesive. 

• 3. Flanges: Provide socket-flange fittings for epoxy adhesive bonding to pipe ends 
where shown on the Drawings. Flanges shall meet bolt pattern and dimensions 
for ANSI B 16.1, 125-pound flanges. Flange bolts shall be Type 304 stainless 
steel or hot-dip zinc coated, conforming to ASTM A 307, Class A or B. 

4. 	 Coating: Provide a 2-compone~t, aliphatic polyurethane coating using a primer or 
tie coat recommended by the manufacturer. Provide two or more coats to yield a 
dry film thickness of a least 3 m' ls. Provide Amershield, Tnemec 74, or approved 
equal. Color shall be selected ij~y the Engineer from the manufacturer's standard 
colors. 

2.13 	 PROHIBITED MATERIALS 

A. 	 Do not use brick masonry for construction of sanitary sewer manholes, including 
adjustment of manholes to grade. Use dnly specified materials listed above. 

PART 3 - E X E CUT ION 

3.01 	 EXAMINATION 

• 
A. Verify that lines and grades are correct. 

B. 	 Determine if the sub grade, when scarified and recompacted, can be compacted to 95 
percent of maximum Standard Proctor Density according to ASTM D 698 prior to 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

placement of foundation material and base section. If it cannot be compacted to that • 
density, the subgrade shall be moisture conditioned until that density can be reached or 
shall be treated as an unstable sub grade. 

C. 	 Do not build sanitary sewer manholes In ditches, swales, or drainage paths unless 

directed by Engineer. 


3.02 PLACEMENT 

A. 	 Install precast manholes to conform to locations and dimensions shown on Drawings. 

B. 	 Place manholes at points of change in aligrunent, grade, size, pipe intersections, and at 

end of sewer. 


3.03 MANHOLE BASE SECTIONS AND FOUNDATIONS 

A. 	 Place precast base on 12-inch-thick (minimum) foundation of crushed stone wrapped in 

filter fabric, cement stabilized sand, or a concrete foundation slab. 


B. 	 Unstable Subgrade Treatment: Notify Engineer when unstable subgrade is encountered, 

for examination to determine if the subgrade has heaved upwards after being excavated. 

If heaving has not occurred, the sub grade shall be over-excavated to allow for a 24-inch 

thick layer of crushed stone wrapped in filter fabric as the foundation material under the 

manhole base. If there is evidence of heaving, a pile-supported concrete foundation, shall 

be provided under the manhole base when indicated by the Engineer. 
 • 

3.04 PRECAST MANHOLE SECTIONS 

A. 	 Install sections, joints, and gaskets In accordance with manufacturer's printed 

recommendations. 


B. 	 Install precast adjustment rings above tops of cones or flat-top sections as required to 

adjust the finished elevation and to support the manhole frame. 


C. 	 Seal any lifting holes with non-shrink grout. 

D. 	 Where PVC liners are required, seal joints between sections In accordance with 

manufacturer's recommendations. 


E. 	 Do not incorporate manhole steps in manhole sections. 

3.05 PIPE CONNECTIONS AT MANHOLES 

A. 	 Install pipe to manhole boot PSX Direct Drive resilient connectors or approved equal at 
each pipe entering and exiting sanitary sewer manholes in accordance with • 
manufacturer's instructions. 
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SECTION 02082 
PRECAST CONCRETE MANHOLES 

• B. Ensure that no concrete, cement stabilized sand, fill, or other rigid material is allowed to 
enter the space between the pipe and the edge of the wall opening at and around the 
resilient connector on either the interioli or exterior of the manhole. If necessary, fill the 
space with a compressible material t guarantee the full flexibility provided by the 
resilient connector. 

C. 	 Where a new manhole is to be constructed on an existing sewer, a rigid joint pipe may be 
used . Install a waterstop gasket around the existing pipe at the center of the cast-in-place 
wall. Join ends of split waterstop material at the pipe springline using an adhesive 
recommended and supplied by the wate~stop manufacturer. 

D. 	 Test connection for watertight seal before backfilling. 

3.06 	 INVERTS FOR SANITARY SEWERS 

A. 	 Construct invert channels to provide a smooth flow translhon waterway with no 
disruption of flow at pipe-manhole cOl ections. Confonn to following criteria: 

1. 	 Slope of invert bench: I inch peli foot minimum; 1-112 inches per foot maximum 

2. 	 Depth of bench to invert: 

• a. Pipes smaller than IS-inches: one-half of the largest pipe diameter 
b. Pi pes 15 to 24-inches: three-fourths of the largest pi pe diameter 

c. 	 Pipes larger than 24-inches: equal to the largest pipe diameter 

3. 	 Invert slope through manhole: O.lO-foot drop across manhole with smooth 
transition of invert through mannole, unless otherwise indicated on Drawings.

I 
B. 	 Fonn invert channels with concrete if not integral with manhole base section. For 

f 

direction changes of mains, construct c~annels tangent to mains with maximum possible 
radius of curvature. Provide curves for side inlets and smooth invert fillets for flow 
transition between pipe inverts. 

3.07 	 DROP CONNECTIONS FOR SANITA Y SEWERS 

A. 	 Backfill drop assembly with crushed stone wrapped in filter fabric, cement stabilized 
sand, or Class A concrete to fonn a solid mass. Extend cement stabilized sand or 
concrete encasement a minimum of 4 inches outside of bells. 

B. 	 Install a drop connection when a sewer line enters a manhole higher than 24 inches above 
the invert of a manhole. 

• 
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3.10 

unpaved areas, encase 
flush with the face of the 

a rounded corner around the 

SECTION 02082 
PRECAST CONCRETE MANHOLES 

STUBS FOR FUTURE 

In manholes, where future connections are indicated on the Drawings, install resilient • 

B. joints are for connecting existing sewers to the manhole, under 
sewer up to of the pipe with Class B concrete or filL 

drainage away from manhole to 
topsoil and seed. 

3.11 

manholes in accordance with requirements of 
Sewers. 

3.12 PROTECTION 

A. 

A. Protect 	
cost to the Owner. 

until work has been finally accepted. to 

•END OF SECTION 

of two beads 

• 


connectors and pipe stubs with approved 

MANHOLE FRAME AND ADJUSTMENT 

precast concrete adjustment 
cover matches the pavement 
section with non-shrink grout; do not use mortar 
latex-based bonding agent to precast concrete 

wide. 

cast iron frame on the 

in unpaved areas, top of frame shall 
line unless otherwise indicated on 

frame in mortar or non-shrink grout 
manhole ring and the top edge of the 

A. and compact backfill materials in the area of 

zone backfilL 

with requirements of Section 02226 
zone backfill material, 	as 
up to an elevation 12 
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SECTION 02084 

• PART 1 - G ENE R A L 

1.01 SECTION INCLUDES 

A. Iron castings for manhole frames and vers, inlet frames and grates, catch basin frames 
and grates, meter vault frames and covers, adjustment rings, and extensions. 

B. 	 Ring grates. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no sep~rate payment will be made for work under this 
section. Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 REFERENCES I 

A. 	 AASHTO - American Association 9f State Highway and Transportation Officials 
Standard Specification for Highway Bridges. 

B. 	 ASTM A 48 - Specification for Gray Iron Castings. 

• 
C. ASTM A 615 - Standard Specification for Deformed Billet-Steel Bars for Concrete 

Reinforcement. 

D. 	 AWS - D 12.1 Welding Reinforcing Steel. 

1.04 SUBMITTALS 

A. 	 Submit copies of manufacturer's specifications, load tables, dimension diagrams, anchor 
details, and installation instructions. 

B. 	 Submit shop drawings for fabrication ahd installation of casting assemblies that are not 
included in Drawings. Include plans, elevations, sections and connection details. Show 
anchorage and accessory items. Inclu bsetting drawings for location and installation of 
castings and anchorage devices. 

PART 2 - PRO D U C T S 

2.01 CASTINGS 

A. 	 Castings for frames, grates, rings and covers shall conform to ASTM A 48, Class 30. 
Provide locking covers if indicated on Drawings. 

B. Castings shall be capable of withstanding the application of an AASHTO H-20 loading • without permanent deformation. 
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lOner cover 

SECTION 02084 
COVERS 

Fabricate 
Drawings. 

to conform to the shapes, dimensions, and with wording or logos 
shown on Standard dimensions for manhole covers are 30 lO 
diameter. 

surface CastD. free from blowholes and 

BEARING 

A. 	 Machine bearing between covers or grates 
even bearing is for any position in which casting 

A. 	 indicated on the Drawings, watertight frames and covers with a 
minimum of and a designed to seal cover to frame. Supply watertight 
manhole covers frames, Model R -1916H cover manufactured by 
Neenah Company, Model V-2420 by Foundry, or approval equal. 

Where provide manhole frames and covers 
opening, with inner cover for diameter opening. 

with pattern Vulcan Foundry V-7, Neenah Foundry, Model 
1741-F, or 

FINISH 

otherwise coat iron with manufacturer's asphaltic 

A. Ring from steel to ASTM A 615. 

the bars shall conform to A WS D 12.1. 

PART 3 - E E CUT ION 

3.01 INSTALLATION 

A. 	 Install according to approved shop drawings, instructions given related 
specifications, and applicable directions the manufacturer's printed 

B. 	 castings accurately at required alignment elevation. 
castings plumb, level, true, Measure accurately from 
established and grades. Brace or anchor frames temporarily in formwork until 
permanently set. 
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SECTION 02084 
FRAMES, GRATES, RINGS, AND COVERS 

• C. Ring grates shall be fabricated in accoroance with the Guadalupe-Blanco River Authority 
Standard Detail and shall be set in mort r in the mouth of the pipe bell. 

END OR SECTION 

• 


• 
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SECTION 02226 
EXCA VATION AND BACKFILL FOR STRUCTURES 

PART 1- G ENE R A L •1.01 	 SECTION INCLUDES 

A. 	 Excavation, backfilling, and compaction of backfill for structures. 

1.02 	 UNIT PRICES 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 

section. Include payment in unit price for applicable work as noted on the bidsheet. 


1.03 	 DEFINITIONS 

A. 	 Unsuitable Material: Unsuitable soil materials are the following: 

1. 	 Materials that are classified as ML, MH, PT, OH and OL according to ASTM 
D2487. 

2. 	 Materials that cannot be compacted to the required density due to either gradation, 
plasticity, or moisture content. 

3. 	 Materials that contain large clods, aggregates, stones greater than 4 inches in any 
dimension, debris, vegetation, waste or any other deleterious materials. 

4. 	 Materials that are contaminated with hydrocarbons or other chemical •
contaminants. 

B. 	 Suitable Material: Suitable soil materials are those meeting specification requirements. 

Unsuitable soils meeting specification requirements for suitable soils after treatment with 

lime or cement shall be considered suitable, unless otherwise indicated. 


C. 	 Select Material: Material as defined in Section 02251 - Bedding and Backfill Materials. 

D. 	 Backfill: Select material meeting specified quality requirements, placed and compacted 

under controlled conditions around structures. 


E. 	 Foundation Backfill Materials: Natural soil and geotextile filter fabrics as required to 

control drainage and material separation. Foundation backfill material is placed and 

compacted as backfill where needed to provide stable support for the structure foundation 

base. Foundation backfill materials may include concrete fill and seal slabs. 


F. 	 Foundation Base: For foundation base material, use crushed aggregate with filter fabric 

as required, cement stabilized sand, or concrete seal slab. The foundation base provides a 

smooth, level working surface for the construction of the concrete foundation. 

• 
07129/13 - 04/02R 02226-1 	 Page 1 of7 



SECTION 02226 
EXCA V . TION AND BACKFILL FOR STRUCTURES 

• G. Foundation Subgrade: Foundation suJ grade is the surface of the natural soil which has 
been excavated and prepared to suppo the foundation base or foundation backfill , where 
needed. 

H. 	 Ground Water Control Systems: Installations external to the excavation such as well 
points, eductors, or deep wells. Ground water control includes dewatering to lower the 
ground water, intercepting seepage wpich would otherwise emerge from the side or 
bottom of the excavation, and depressurization to prevent failure or heaving of the 
excavation bottom. 

I. 	 Surface Water Control: Diversion anc~ drainage of surface water runoff and rain water 
away from the excavation. Remove fain water and surface water which accidentally 
enters the excavation as a part of excavr ion drainage. 

J. 	 Excavation Drainage: Removal of surfiJ:ace and seepage water in the excavation by sump 
pumping and using French drains surro nding the foundation to intercept the water. 

K. 	 Over-Excavation and Backfill: Excavation of subgrade soils with unsatisfactory bearing 
capacity or composed of otherwise Lnsuitable materials below the foundation and 
backfilled with foundation backfill material. 

• 
L. Shoring (Shoring System): A structure that supports the sides of an excavation to 

maintain stable soil conditions and prevent cave-ins . 

1.04 SUBMITTALS 

A. 	 Submit project record documents. Record location of utilities, as installed, referenced to 
survey benchmarks. Include location of utilities encountered, crossed or rerouted on the 
project record documents and on the Contractor's "Red-Line" Drawings. Give horizontal 
dimensions, elevations, inverts and gra 

1.05 PROTECTION 

A. 	 Protect trees, shrubs, lawns, existing st ctures, and other permanent objects outside of 
limits of excavation activities for the stT cture. 

B. 	 Protect and support above-grade and below-grade utilities which are to remain. 

C. 	 Restore damaged permanent facilities to pre-construction conditions unless replacement 
or abandonment of facilities are indicated on the Drawings. 


PART 2 - PRO D U C T S 


• 2.01 EQUIPMENT 
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SECTION 02226 
EXCAVATION AND BACKFILL FOR STRUCTURES 

A. 	 Perfonn excavation with equipment suitable for achieving the requirements of this 
Specification. 

B. 	 Backfill within 3 feet of walls shall be compacted with hand operated equipment. Do not 
use equipment weighing more than 10,000 pounds closer to walls than a horizontal 
distance equal to the depth of the fill at that time. Use hand operated power compaction 
equipment where use of heavier equipment is impractical or restricted due to weight 
limitations. 

2.02 MATERIAL CLASSIFICATIONS 

A. 	 Backfill materials shall confonn to the classifications and product descriptions of Section 
02251 - Bedding and Backfill Materials. 

PART 3 - E X E CUT ION 

3.01 PREPARATION 

A. 	 Conduct an inspection to detennine condition of existing structures and other pennanent 
installations. 

B. 	 Set up necessary street detours and barricades in preparation for excavation if 
construction will affect traffic. Maintain barricades and warning devices at all times for 
streets and intersections where work is in progress, or where affected by the Work, and is 
considered hazardous to traffic movements. 

C. 	 Perfonn work in accordance with OSHA standards. Employ an excavation safety system 
in accordance with OSHA Requirements . 

D. 	 Install and operate necessary dewatering and surface water control measures. 

3.02 EXCAVATION 

A. 	 Use caution during excavation work to avoid disturbing surrounding ground and existing 
facilities and improvements. Keep excavation to the absolute minimum necessary. No 
additional payment will be made for excess excavation. 

B. 	 Upon discovery of unknown utilities, badly deteriorated utilities not designated for 
removal, or concealed conditions, discontinue work. Notify Engineer and obtain 
instructions before proceeding in such areas. Show discovered items on red-line 
drawings. 

C. 	 Immediately notify the agency or company owning any line which is damaged, broken or 
disturbed. Obtain approval from Engineer and agency for any repairs or relocations, 
either temporary or pennanent. 

• 


• 


• 
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SECTION 02226 
EXCA V ATION AND BACKFILL FOR STRUCTURES 

• D. Avoid settlement of surrounding oil due to equipment operations, excavation 
procedures, vibration, dewatering, or o~her construction methods. 

E. 	 Provide surface drainage during construction to protect work and to avoid nuisance to 
adjoining property. Where required, provide proper dewatering and piezometric pressure 
control during construction. 

F. 	 Conduct hauling operations so that trucks and other vehicles do not create a dirt nuisance 
in streets. Verify that truck beds are sufficiently tight and loaded in such a manner that 
objectionable materials will not spill onto streets. Promptly clear away any dirt, mud, or 
other materials that spill onto streets or are deposited onto streets by vehicle tires. 

G. 	 Maintain permanent benchmarks, mo umentation and other reference points. Unless 
otherwise directed, replace those whic are damaged or destroyed by the Work. 

H. 	 Provide sheeting, shoring, and bracing I here required to safely complete the Work and to 
protect adjacent structures or improvements. 

1. 	 Prevent voids from forming outside I f sheeting. Immediately fill voids with grout, 
concrete fill, cement stabilized sand, or other material approved by Engineer. 

• 
J. After completion of the structure, re ove sheeting, shoring, and bracing. Remove 

sheeting, shoring and bracing in such a manner as to maintain safety during backfilling 
operations and to prevent damage to the Work and adjacent structures or improvements. 

3.03 HANDLING EXCAVATED MATERIALS 

A. 	 Place material which is suitable for use as backfill in orderly piles at a sufficient distance 
from excavation to prevent slides or cave-ins. 

3.04 DEWATERING 

A. 	 Maintain the ground water surface a minimum of two feet below the bottom of the 
foundation base. 

B. 	 Maintain ground water control until thF structure is sufficiently complete to provide the 
required weight to resist hydrostatic up ift with a minimum safety factor of 1.2. 

3.05 FOUNDATION EXCAVATION 

A. 	 Notify Engineer at least 48 hours prior to planned completion of foundation excavations. 
Do not place the foundation base until the excavation is accepted by the Engineer. 

• 
B. Excavate to elevations shown on Drawi gs, as needed to provide space for the foundation 

base, forming a level undisturbed surfaGe, free of mud or soft material. Maintain material 
-I to +3 of optimum moisture content Proof Roll area and remove pockets of soft or 
otherwise unstable soils and replace with foundation backfill material or a material as 
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draining materials, shall have a 
material backfill. a 

EXCAVATION AND 


3.06 

A. 

B. 

3.07 

A. 

B. 

by the Engineer. to placing material over it, 

means 

scarifying as needed, to of the maximum Standard 
to ASTM 0698. If the level of compaction cannot 
condition the subgrade and """"',",rr'Y\<>,,t until 95 percent is 
provide a minimum layer 

to the Engineer. 

open excavations 

foundation 
 in a 

water and completely 

groundwater, or ...."'\~"'''''l 
undisturbed condition. 

become unsuitable 
to the required 

backfill material, as directed by 

dewatering or 
be removed and 

crushed aggregate, and other 
separating it from native 

of 12 inches beyond 

BASE 

is properly prepared, 
the foundation base shall 

base and foundation 

to surface of natural ground or to 
that qualifies as regular fill as 

indicated otherwise. 

against concrete walls or similar structures until laboratory test 
concrete has reached a minimum of the 

compressIve walls are walls, do not 
begin backfill ,",....,,·..<>t, until the slab been placed 
concrete has strength. 

of foundation backfill 

SECTION 02226 
FOR STRUCTURES 

so as to 
excavations 

initial 
foundation 

placed in uniform 
means of at least two 

8-inch 

the placement of foundation backfill 
The foundation base shall of a 

thickness indicated on 
.... .., ... ,,,.,... of 12 inches 

are the same material, both can be 

and grades shown on Drawings. 
Section 02201 - Stripping 

• 


• 


• 
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SECTION 02226 

EXCAVATION AND BACKFILL FOR STRUCTURES 

• C. Remove concrete forms before starting backfill and remove shoring and bracing as work 
progresses. 

D. 	 Maintain fill material at optimum moisture content -1 to +3 of optimum moisture content. 
Place fill material in uniform 8-inch maximum loose layers. Compaction of fill shall be 
to at least 95 percent of the maximum Standard Proctor Density according to ASTM 
D698 under proposed paved areas. Oompact to at least 90 percent around structures 
below finished grade. 

E. 	 Where backfill is placed against a sloped excavation surface, run compaction equipment 
across the boundary of the cut slope and backfill to form a compacted slope surface for 
placement of the next layer of backfill. 

3.08 	 FIELD QUALITY CONTROL 

A. 	 Tests will be performed initially on minimum of three different samples of each material 
type for plasticity characteristics, in a1cordance with ASTM D4318, and for gradation 
characteristics, in accordance with Texj 1 01-E and Tex-llO-E. Additional classification 
tests will be performed whenever then~ is a noticeable change in material gradation or 
plasticity. 

• 
B. In-place density tests of compacted subgrade and backfill will be performed according to 

ASTM D1556, or ASTM D2922 and ASTM D3017, and at the following frequencies and 
conditions: 

1. 	 A minimum of one test for every 100 cubic yards of compacted backfill material. 

2. 	 A minimum three density tests for each full work shift. 

3. 	 Density tests will be perfonned tall placement areas. 

4. 	 The number of tests will be inc leased if inspection determines that soil types or 
moisture contents are not unif(i)rm or if compacting effort is variable and not 
considered sufficient to attain u ~iform density. 

C. 	 At least three tests for moisture-density relationships will be initially performed for each 
type of backfill material in accordance with ASTM D698. Additional moisture-density 
relationship tests will be performed w enever there is a noticeable change in material 
gradation or plasticity. 

D. 	 If tests indicate work does not meet specified compaction requirements, recondition, 
recompact, and retest at Contractor's expense. 

3.09 	 DISPOSAL OF EXCESS MATERIAL 

• 	 A. Dispose of excess materials in accordance with requirements of Specification Section 
02235 - Waste Material Disposal. 

07/29/13 - 04/02R 02226-6 	 Page 6 of7 



SECTION 02226 
EXCAVATION AND BACKFILL FOR STRUCTURES 

3.10 PROTECTION •
A. 	 Prevent erosion of excavations and backfill. Do not allow water to pond in excavations. 

B. 	 Maintain excavation and backfill areas until start of subsequent work. Repair and 
recompact slides, washouts, settlements, or areas with loss of density at no additional cost 
to the Owner. 

END OF SECTION 

• 


• 
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SECTION 02233 
CLEARING AND GRUBBING 

• PARTI-GENERAL 

1.01 DESCRIPTION 

A. 	 Section includes clearing designated areas as called out on Contract Documents, as 
specified or as directed by the Owner's Representative of all timber, brush, debris, 
rubbish, spoil material and other objectionable materials. 

B. 	 Clearing and grubbing shall confonn to the requirements specified in this Section. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no sepa ,ate payment will be made for work under this 
section. Include payment in unit price ,r applicable work as noted on the bidsheet. 

PART 2 - PRO DUe T S - Not Used. 

PART 3 - E X E CUT ION 

• 
3.01 CLEARING 

A. 	 All trees and brush within the plant Fence line, access easement and clearing limits 
(except trees, sluubs and other landscaptng features designated by Owner to remain) shall 
be cut at ground level and all trees, brush, debris and objectional materials shall be 
removed from the work site. All trees and sluubs outside of clearing limits shall be 
protected from damage, as necessary. 

3.02 GRUBBING 

A. 	 All stumps, roots and buried logs, vegetation and rubbish within the plant fence line, 
access easement and clearing limits (ef cept trees, sluubs and other landscape features 
designated by Owner to remain) shall he removed to a depth of two feet below natural 
ground. 

B. 	 Fill depressions resulting from clearing and grubbing operations with suitable backfill 
material and grade to drain. Place fill material in horizontal layers not exceeding 8 inch 
loose lifts, and thoroughly compact to 95 percent Standard Proctor density under 
proposed pavement, buildings, slabs, hydropneumatic tanks, ground storage tanks or 
other plant structures, and 90 percent Standard Proctor density outside future pavement. 

3.03 DISPOSAL OF MATERIALS 

• A. Dispose of all refuse from clearing opemtions offsite in accordance with Section 02235 
Waste Material Disposal. Bury no refuse on Owner's property. 
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SECTION 02233 
CLEARING AND GRUBBING 

B. 	 Contractor may elect to bum material on-site within limits designated by the Owner. • 
Contractor shall be required to obtain all permits necessary for on-site burning, and shall 
provide documentation of permits to the Engineer. Contractor shall be responsible for 
complying with all regulatory agency requirements associated with on-site burning. In 
the event Contractor's on-site burning operations are suspended by regulatory agencies, 
Contractor shall be required to continue offsite disposal of refuse. Agency suspension of 
on-site burning shall not be justification for extension of the contract period. 

3.04. LIMITS OF OPERATIONS 

A. 	 No clearing or grubbing shall be done beyond the limits of areas as shown on plans, as 

specified or as directed by Owner's Representative. All trees, shrubs and other landscape 

features designated by Owner to remain shall be protected against damage and trimmed 

when necessary. 


END OF SECTION 

• 

•
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SECTION 02235 
WASTE MATERIAL DISPOSAL 

• PARTI-GENERAL 

1.01 DESCRIPTION 

A. Waste material disposal consists of the ollowing: 

1. Disposal of trees, stumps, logs', brush, roots, grass, vegetation, humus, rubbish 
and other objectionable matter from operations such as clearing and grubbing, 
excavation and grading. 

2. Disposal of unsuitable material or excess material from roadway excavation, road 
side-ditch excavation, open cu~ excavation, tunnel excavation, site construction 
and ditch excavation. 

3. Disposal of material from work specified in the Plans or Specifications as removal 
and disposal. 

B. This section shall not apply to the disposal of contaminated material. 

1.02 MEASUREMENT AND PAYMENT 

• 
A. Unless noted in the Bidsheet, no separate payment will be made for work under this 

section. Include payment in unit price fi r applicable work as noted on the bidsheet. 

1.03 SUBMITTALS 

A. If excess soil is deposited on private property, the Contractor must secure written 
pennission from the property owner to do so. 

PART 2 - PRO D U C T S - NOT USED. 

PART 3 - E X E CUT ION 

3.01 	 DISPOSAL AREA 

A. 	 Waste material must be removed from the work site and disposed of in a manner not to 
damage the Owner or other persons. 

1. 	 The Contractor shall not disp(!)se of any excavated materials within an area 
designated as being within the 100-Year Flood Hazard Area. It shall be the 
Contractor's responsibility to erify the flood plain status of any proposed 
disposal site. 

• 
2. If excess soil is deposited on private property, the Contractor must secure written 

pennission from the property owner to do so. Written pennission must include a 
description of the property on which the soil is deposited and a copy furnished to 
the Engineer. 

END OF SECTION 
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1.04 

When ".Ar.'r ..... 

site, use appropriate covers to 

02251 
BEDDING AND BACKFILL MATERIAL 

PART 1 - GENERAL 

1.0 I 	 INCLUDES • 

STORAGE, AND 

backfill material is at or near the Project 
blowing of sand into adjacent areas. 

B. Stockpiles shall be made up of Load material by 
making vertical cuts 

processed aggregate 
depth of .:>CV',"" ..H 

PART 2

A. 	 shell bedding 

cushion. 

C. 	 bedding. 

D. sand bedding. 

E. bedding. 

F. bedding. 

G. limestone. 

H. Crushed stone. 


L Sand. 


1.02 

the 

1.03 SUBMITTALS 

A. Submit 	 data and 

payment will for work •
for applicable work as noted on the bidsheet. 

sieve test results. 

Bedding backfill material shall of roots, trash, mud and conform to 
following limits for deleterious materials: • 
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SECTION 02251 
BEDDING AND BACKFILL MATERIAL 

• I. Clay lumps: Less than 0.5 per) nt when tested in accordance with ASTM C 142. 

2. 	 Lightweight pieces: Less than 5 percent when tested in accordance with ASTM 
C123. 

3. 	 Organic impuntIes: No color darker than standard color when tested In 
accordance with ASTM C40. 

B. 	 Washed Shell: Durable particles of yster shell with natural binder or approved fine 
aggregate meeting the following requirements ' 

1. 	 Grading within the following rmits when washed and tested in accordance with 
ASTM C136: 

I 

Sieve 

I 
Percent Retained 

by weight 

2 inch I oto 8 

1 inch I 5 to 35 
1/4 inch I 45 to 75 
No. 200 85 to 98 

• 2. Matenal paSSing the 1I4-Inch sieve shall meet the following requirements when 
tested in accordance with AST D4318: 

a. 	 Liquid limit not exceeding 35. 

b. 	 Plasticity index not exceeding 10. 

C. 	 Bank Run Sand Cushion: Durable bal k run sand classified as SP, SW, or SM by the 
J 

Unified Soil Classification System (A~TM D2487) meeting the following requirements 
for use under concrete structures as sana cushion where indicated on the drawings: 

1. 	 Less than 15 percent passing the number 200 sieve when tested in accordance 
with ASTM C136. 

2. Material passing the number 40 sieve shall meet the following requirements when 
tested in accordance with AST D4318: 

a. 	 Liquid limit not exceedi g 25 

b. 	 Plasticity index not exceeding 7. 

• 
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An,C','p'tp Sand: 

SECTION 02251 
BEDDING AND BACKFILL MATERIAL 

D. 	 Natural sand, manufactured sand, or a combination and 
conforming to 	 requirements of and 

tested in with ASTM C136: 

Sieve Pt:lt..;t:lIl Passing 

3/8 inch 100 
No.4 95 to 100 
No.8 80 to 100 

No. 16 50 to 85 
No. 30 25 to 60 
No. 50 10 to 30 

No. 100 2 to 10 

Gem Sand: conforming to the requirements ASTM C33 course aggregates 
number 8 and graded within following limits when tested 

Clwith 

SIeve Percent Pass111g 

3/8 inch 95 to 100 
114 inch 60 to 80 
No.4 15 to 40 

No. 10 a to 5 

Durable particles composed of small, smooth, rounded stones or pebbles and 
the following when accordance with ASTM C 1 

Sieve Percent Passing 

112 inch 100 
3/8 inch 85 to 100 

No.4 10 to 30 
No, 8 a to 10 

No. 16 a to 5 

of crusher-run broken limestone obtained from an 
approved source and following 

1. Angeles test t'\p.."An wear not to "'''''''''''''''' 40 when 
with ASTM C13l. 

2. 
accordance wi th 

passing the No.4 sieve: Less than 12 when tested in 
18. 
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SECTION 02251 
BEDDING AND BACKFILL MATERIAL 

3. 	 Grading In accordance with Tex-lOl-E and Tex-ll0-E within the following 
limits: • 	 I 

I Sieve I I Percent Passing I 
112 inch ~ 100 
3/8 inch 1 85 to 100 
No.4 r 10 to 30 
No.8 oto 10 

~l
H. 	 Crushed Stone: Matenal shall be cru~hed stone produced oversize quarried aggregate, 

size by crushing and produced from a naturally occuning single source. Crushed gravel 
or uncrushed gravel shall not be acceptable material. 

1. 	 Plasticity index shall be less than 12 when tested in accordance with ASTM 
04318 

2. 	 Grading In accordance 
limits: 

Sieve 

• 2 112 inch 

1 3/4 inch 


No.4 

No. 40 


1. Cement S tabilized Sand 

with Tex-IOI-E and Tex-ll0-E within the following 

Percent Retained 

by weight 


0 

oto 10 

45 to 75 
60 to 85 

~I I 

1. 	 Conforrn to specification Sectio ~ 02321 - Cement Stabilized San d . 

PART 3 - EXECUTION - NOT USED 

END 0 SECTION 

• 
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SECTION 02321 
CEMENT STABILIZED SAND 

PART 1 - G ENE R A L •1.01 SECTION INCLUDES 

A. 	 Cement stabilized sand material. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 

section. Include payment in unit price for applicable work as noted on the bidsheet. 


1.03 REFERENCES 

A. 	 ASTM C 33 - Standard Specification for Concrete Aggregates (Fine Aggregate). 

B. 	 ASTM C 40 - Standard Test Method for Organic Impurities in Fine Aggregates for 

Concrete. 


C. 	 ASTM C 94 - Standard Specification for Ready-Mixed Concrete. 

D. 	 ASTM C 123 - Standard Test Method for Lightweight Pieces in Aggregate. 

E. 	 ASTM C 142 - Standard Test Method for Clay Lumps and Friable Particles in Aggregates. 

F. 	 ASTM C 150 - Specification for Portland Cement. • 
o. 	 ASTM D 558 - Standard Test Method for Moisture-Density Relations of Soil Cernent


Mixtures. 


H. 	 ASTM D 1633 - Standard Test Method for Compressive Strength of Molded Soil-Cement 

Cylinders. 


1. 	 ASTM D 2487 - Standard Test Method for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System). 


K. 	 ASTM D 3665 - Practice for Random Sampling of Construction Materials. 

L. 	 ASTM D 4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 

Index of Soils. 


1.04 SUBMITTALS 

A. 	 Submit proposed target cement content and production data for sand-cement mixture in 

accordance with the requirements of Paragraph 2.03, Material Qualifications. 


B. 	 Submit test reports in accordance with the requirements of Paragraph 3.020. • 
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SECTION 02321 
CEMENT STABILIZED SAND 

• 1.05 DESIGN REQUIREMENTS 

A. 	 Sand-cement mixture shall produce a minimum unconfined compressive strength of 100 
pounds per square inch in 48 hours. 

1. 	 Design will be based on stren th specimens molded in accordance with ASTM 
D 558 at a moisture content within 3 percent of optimum and within 4 hours of 
batching. 

2. 	 Determine minimum cement content from production data and statistical history. 
I 

Mix shall contain not less than 1.1 sacks of cement per ton of dry sand. 

PART 2 - PRO D U C T S 

2.01 	 MATERIALS 

A. 	 Cement: Type I Portland cement conforming to ASTM C ISO. 

B. 	 Sand: Clean, durable sand meeting ading requirements for fine aggregates of ASTM 
C 33, or requirements for bank run sand of Section 02251 - Bedding and Backfill 

• 
Material, and the following requirements: 

1. 	 Classified as SW, SP, SW-SM, SP-SM, or SM by the United Soil Classification 
System of ASTM D 2487. 

2. 	 Deleterious materials: 

a. 	 Clay lumps, ASTM C 142; less than 0.5 percent. 

b. 	 Lightweight pieces, AS M C 123; less than 5.0 percent. 

c. 	 Organic impurities, ASl1M C 40, color no darker than the standard color. 

3. 	 Plasticity index of 4 or less whe tested in accordance with ASTM D 4318. 

C. Water: Potable water, free of oils, acids, alkalies, organic matter, or other deleterious 
substances, meeting requirements of A ' TM C 94. 

2.02 	 MIXING MATERIALS 

A. Add required amount of water and mix thoroughly in a pugmill-type mixer. 

• 
B. Stamp batch ticket at plant with time of loading. Material not placed and compacted 

within 4 hours after mixing shall be rejected . 
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SECTION 02321 
CEMENT STABILIZED SAND 

2.03 	 MATERIAL QUALIFICATIONS 

A. 	 Detennine the target cement content of the material as follows: • 
1. 	 Obtain samples of sand-cement mixtures at the production facility representing a 


range of cement content consisting of at least three points. 


2. 	 Complete the molding of samples within 4 hours after the addition of water. 

3. 	 Perfonn strength tests (average of two specimens) at 48 hours and 7 days. 

4. 	 Perfonn cement content tests on each sample. 

5. 	 Perfonn moisture content tests on each sample. 

6. 	 Plot average 48-hour strength vs. cement content 

7. 	 Record scale calibration date, sample date, sample time, molding time, cement 

feed dial settings, and silo pressure (if applicable). 


B. 	 Test the raw sand for the following properties at the point of entry into the pug-mill : 

1. 	 Gradation. 

2. 	 Plasticity index. • 
3. 	 Organic impurities. 

4 . 	 Clay lumps and friable particles. 

5. 	 Lightweight pieces. 

6. 	 Moisture content. 

7. 	 Classification. 

C. 	 Present the data obtained in a fonnat similar to that provided in the sample data fonn 
attached to this Section. 

D. 	 The target content may be adjusted if statistical history so indicates. For detennination of 
minimum product perfonnance use the fonnula: 

f' c -	 112 standard deviation 

• 
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SECTION 02321 
CEMENT STABILIZED SAND 

• PART3-EXECUTION 

3.01 PLACING 

A. 	 Place sand-cement mixture in a maxi um 12-inch-thick loose lift and compact to 95 
percent of ASTM D 558, unless otherkise specified. Refer to related specifications for 
thickness of lifts in other applications. IThe target moisture content during compaction is 
± 3 percent of optimum. Perform and complete compaction of sand-cement mixture 
within 4 hours after addition of water to mix at the plant. 

B. Do not place or compact sand-cement rhixture in standing or free water. 

3.02 FIELD QUALITY CONTROL 

A. 	 Samples of delivered product will be t ken in the field at point of delivery for testing in 
accordance with ASTM D 3665. 

B. 	 Four specimens shall be prepared and olded (for each sample obtained) in accordance 
with ASTM D 558, Method A, without adjusting the moisture content. Samples will be 
molded at approximately the same time the material is being used, but no later than 4 
hours after water is added to mix. 

• 	 I 
C. 	 After molding, specimens will be removed from the molds and sealed in a plastic bag or 

similar material to minimize moistu~e loss. Specimens will be cured at a room 
temperature between 60 and 80 degree F until ready for testing. 

D. 	 Specimens will be tested for compres ive strength in accordance with ASTM D 1633, 
Method A. Two specimens will be tested at 48 hours plus or minus 2 hours and two 
specimens will be tested at 7 days plus or minus 4 hours. 

E. 	 A strength test will be the average of the strengths of two specimens molded from the 
same sample of material and tested at rhe same age. The average daily strength will be 
the average of the strengths of all specimens molded during one day's production and 
tested at the same age. 

F. 	 Precision and Bias: Test results shall meet the recommended guideline for precision in 
ASTM D 1633 Section 9. 

G. 	 Reporting: Test reports shall contain, as a minimum, the following information: 

I. Supplier and plant J umber 
2. Time material was ~atched 
3. Time material was dampled 

• 	
4. Test age (exact hours) 
5. Average 48-hour stliength 
6. Average 7-day strength 
7. Specification section number 
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SECTION 02321 
CEMENT STABILIZED SAND 

8. 	 Indication of compliance / non-compliance 
9. 	 Mixture identification 
10. 	 Truck and ticket numbers •
II. 	 The time of molding 
12. 	 Moisture content at time of molding 
13. 	 Required strength 
14. 	 Test method designations 
15. 	 Compressive strength data as required by ASTM D 1633 
16. 	 Supplier mixture identification 
17. 	 Specimen diameter and height, in. 
18. 	 Specimen cross-sectional area, sq. in. 

3.03 	 ACCEPTANCE 

A. 	 The strength level of the material will be considered satisfactory if: 

1. 	 The average 48-hour strength is greater than 100 psi with no individual strength 
test below 60 psi, or 

2. 	 All 7-day individual strength tests exceed 100 psi. 

B. 	 The material will be considered acceptable for partial payment if any 7-day individual 

strength test (average of two specimens) is less than 100 psi but greater than 70 psi. 


C. 	 The material will be considered unacceptable and subject to removal and replacement at •
the Contractor's expense if any individual strength test has a 7-day strength less than 
70 psi. 

D. 	 If the moving average of any three daily 48-hour averages falls below 100 psi, the 

supplier shall discontinue shipment to the project until that plant is capable of producing 

a material which exceeds 100 psi at 48 hours. A total of five 48-hour strength tests shall 

be made in this determination with no individual strength tests less than 100 psi . 


E. 	 The testing laboratory shall notify the Contractor, Engineer, and material supplier by 

facsimile of all tests indicating results falling below specified strength requirements. 


• 
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SECTION 02321 
CEMENT STABILIZED SAND 

• ISupplier: City Stabilized Sand IPlant No: ~ - Main Street I Date of Tests: January I, 1997 

Item Ra\.v Sand 1.1 Sack 100 psi 1.5 Sack 2.0 Sack 

Moisture Content 1019 15.7 14.0 13.8 13 .7 
Cement Feed Dial Setting - 2.25 2.5 2.75 3.75 
Silo Pressure (psi) - I 4 4 4 4 
Batch Time 10100 10:10 10: 15 10:20 10:25 
Sample Time - 10: 10 10:15 10:20 10:25 
Molding Time - 12:30 12:45 1:00 1: 15 
Cement Content (sacks/ton) - 1.1 1.3 1.6 2.1 
Compressive Strength at 48 hrs. (avg of 2) - 80 120 160 220 
Compressive Strength at 7 days(avg of 2) - 135 200 265 365 
Sieve size Percent PaSsing Spec. Section 

3/8 Inch 100 -

No . 16 100 -
No. 40 100 -
No. 50 99 -
No. 100 41 -
No. 200 11 oto 15 
Raw Sand Tests Result City 

Plasticity Index Non-Plastic 4 Maximum 
Organic Impurities Passing No Darker Than 
Clay Lumps & Friable Parts (%) 0.0 0.5 % Maximum 
Lightweight Pieces (%) 0.0 5.0 % Maximum 
Classification SP-SM SW, SP, SW-SM, SP-SM, SM • 

I 

1'1 

END OF! SECTION 


• 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

PART 1-	 ENERAL •1.01 INCLUDES 

sewer to remove 
and other debris, 

soil, sand, ofbroken pipe, 

sewer lines and improving flow and facilitating 


television inspection for sewer evaluation. 


A. 

B. 	 Television inspecting the line to obtain quality video 
which Representative can make decisions 
and 

a. 	 may use Owner-provided water at no Contractor shall 
coordinate with the operations company to using any 
provided water. shall provide a backflow preventor and meter •Owner-provided water. 

b. Collection, removal, am;portat.lon and legal liquid soil, 
and other 

c. exposing and manholes on sewers to be cleaned. 

d. 	 Reconstruction of manholes dismantled for cleaning equipment access, and 
of damage caused by dismantling or equipment. 

1.02 AND 

A. Unit 

1. 

for cleaning with 
cleaned and accepted. 

• 
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SECTION 02558 
! LEANING AND TELEVISION INSPECTION 

• a. Mechanical cleaning pri~r to nonnal cleaning does not relieve the Contractor 
of the responsibility fI r fully cleaning the pipe with normal cleaning 
equipment. 

b. 	 Reconstruction of manholes dismantled for cleaning equipment access, and 
repair ofdamage caused by dismantling or cleaning equipment is included in 
the unit price. 

c. 	 Unit price for cleaning using mechanical equipment is compensation in full 
for a1l collection, removal, transportation and legal disposal of liquid wastes, 
soil, sand and debris re lardless of quantity of material. 

3. 	 Survey Television Inspection: ~easurement ofsurvey television inspection for pipe 
segments selected by the Owner's Representative is on a linear-foot basis from 
centerline to centerline of m~oles. Payment for survey television inspection is 
made for the actual lengths oii1 evision inspection footage, as measured in the field 
at grade, as submitted for evaluation prior to final recommendations of sewer 
rehabilitation method. No sepa~ate payment will be made for the following: 

• 
a. Poor or unacceptable-quality videos . Hazy, unclear pictures wi1l not qualify 

for payment. 

b. 	 Re-televising any se ent without pnor approval of the Owner's 
Representati ve. 

c. 	 Portions of sanitary sewer not televised . No payment will be made for length 
of sewer through which the camera could not pass. 

d. 	 Reverse setups required to bracket an obstruction. 

e. 	 Sewer flow control. 

4. 	 Survey Television Inspection b IFloating Camera: Measurement ofsurvey television 
inspection by floating camera for pipe segments selected by the Owner's 
Representative is on a linear-fodt basis for actual footage televised from centerline to 
centerline of manholes. Such in pections may be required in 36-inch through 84-inch 
diameter sewer pipes, without any cleaning, for purely investigative studies. Payment 
for video inspection by floating camera shall be made based on a separate bid item 
for floating camera. 

5. 	 Footage paid for survey cleaning, under some circumstances, may exceed the footage 
paid for survey television inspection, as approved by the Owner's Representative. 

• 
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heavy-duty 

High-to water 

sewers and manholes mechanical, hydraulically-propelled or 
processes • 

SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

1.03 DEFINITIONS • 
B. 	 Cleaning Equipment: scooters, 


brushes, metal pigs and other debris-removing equipment 

conjunction with approved power 


(10,000 psi) are considered mechanical cleaning equipment. 

C. 	 Survey and Television Inspection: Video mspe(;no of existing sanitary sewers to evaluate 

lines whether conditions 
 would require line 

A form that is out by each television any 
that submitted to Owner, on a form provided by the 

1.04 PERFORMANCE REQUIREMENTS 

A. 	 Clean 

high-velocity sewer cleaning equipment. 

grease, solids, rags and 

manholes. 


SUBMITTALS 

A. Submit 
Representative for 

manufacturer's operational and guidelines to 
Strictly follow such instructions unless otherwise directed 


Owner's 


B. 	 Submit a list sites proposed from 

C. 
requirements. 

waste materials. 

Submit and 	 applicable health 
completed manifests to 

Owner's 

Submit Digital and Television Inspection Reports to Owner's Representative 
review. Contractor to provide the Digital on digital video discs (DVD's) 
or digital video on a portable hard drive that can on a personal 
(PC). Contractor shall provide any software required to the digital videos. 

Equipment: 
sewerbal 
and gas or rod-propelled devices. 

(3000 psi) are considered normal cleaning equipment. 

D. Report: 

1. of quality sufficient to 
of the sanitary sewer, • 
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SECTION 02558 
<I:LEANING AND TELEVISION INSPECTION 

• verify cleaning. If quality is not sufficient, re-televise the sanitary sewer segment and 
provide new Digital Videos anc\ report at no additional cost to the Owner. Camera 
distortion, inadequate lighting, dirty lens and blurred or hazy pictures will be causes 
for rejection of Digital Video mtd associated line segment. 

2. 	 Digital Videos submitted become the property of the Owner and will be retained by 
the Owner. 

3. 	 Contractor shall maintain the master originals of all Digital Videos and Television 
Inspection Reports submitted, until final acceptance of the Contract. 

4. 	 If a section of line cannot be elevised, submit a written report identifying the 
location of the line. I 

1.06 	 QUALITY ASSURANCE 

A. 	 Qualifications : Use experienced personnel to operate cleaning equipment and devices. 

B. 	 Acceptance of sewer cleaning work is subject to successful completion of the television 
inspection. Ifvideo inspection shows solids, sand, grease, grit or other debris remaining in 

• 
the line, the cleaning is considered uns I tisfactory. Repeat cleaning, inspection and video 
inspection of the sewer line until cleaning is acceptable by the Owner's Representative . 

PART2 PRODUCTS 

2.0 I 	 CLEANING EQUIPMENT 

A. 	 Select cleaning equipment and methods ased on the condition of the sanitary sewer mains at 
the time work begins. More than one method or type of equipment may be required on a 
single project or at a single location. 

B. 	 When requested by the Owner's Representative, demonstrate the perfonnance capabilities of 
cleaning equipment and methods proposed for use on the project. If results obtained by 
demonstration are not satisfactory, provide other equipment that will clean the sewer line. 

C. 	 For high-velocity cleaning use a water Jet capable of producing a minimum volume of 50 
gpm with a pressure of 1500 psi at the pump. Install a gauge to indicate working pressure on 
the discharge of high-pressure water pumps. In addition to conventional nozzles, use a 
nozzle which directs the cleaning force to the bottom of the pipe for sewers 18-inches and 
larger. 

• 
D. When hydraulic or high-velocity cleaning equipment is used, install a suitable sand trap, 

weir, dam or suction device in the downstream manhole so that solids and debris are trapped 
for removal. 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

2.02 CLEANING ACCESSORIES •A. 	 When an additional quantity of water from the public water supply is needed to meet the 
cleaning requirements of the equipment and the sewer, obtain transient water meters from the 
Owner for installation on trucks or at fire hydrants. 

B. 	 Prior written approval from the Owner is needed to use fire hydrants located within the 

Owner's service area. 


C. 	 All cleaning equipment must be equipped with backflow preventers to prevent contamination 

to the public water supply. 


2.03 VIDEO EQUIPMENT 

A. 	 Video Equipment: Select and use video equipment that will produce digital color videos. 

B. 	 DVD: If Contractor chooses DVD fonnat, provide DVD recorded at Standard Play (SP). 

Pennanently label each DVD with the following infonnation: 


Project No.: ________ Contractor's Name: 

Inspection Type: [ ] Survey [] Pre-Installation ] Post-Installation 

DVD No.: Date Televised : _______ Date Submitted: 

Address: UPS: DWN: 

Pipe Diameter: Pipe Length: 
 •
Manhole No.: From 	 To 

C. 	 Pipe Inspection Camera: Produce a video using a pan-and-tilt radial-viewing pipe inspection 
camera that pans 0275 degn 
footage counter which displays on the monitor the exact distance of the camera from the 
centerline of the starting manhole. Use a camera with camera height adjustment so that the 
camera lens is always centered at one-half the inside diameter, or higher, in the pipe being 
televised. Provide a lighting system that allows the features and condition of the pipe to be 
clearly seen. A reflector in front of the camera may be required to enhance lighting in dark or 
large diameter pipe. 

PART 3 EX E CUT ION 

3.01 EXAMINATION 

A. 	 Do not begin cleaning until both upstream and downstream manholes have been checked for 

flow monitors and other mechanical devices . 


3.02 PREPARATION • 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

• A. Cleaning: 

1. 	 Take precautions to protect sanitary sewer mains and manholes from damage that 
might be inflicted by the improper selection ofcleaning processes or improper use of 
equipment. When using hydraulically-propelled devices take precautions to ensure 
that the water pressure created does not cause damage to or flooding of public or 
private property. Do not surcHarge any sanitary sewer to an elevation that could 
cause overflow of sewage intd area waterways, homes or buildings, or onto the 
surface. 

2. 	 Do not use or obstruct fire hydrants when there is a fire in the area. Remove water 
meters, fittings and piping fro fire hydrants at the end of each working day. 

3. 	 Exercise care to prevent cont mination of the potable water system. Use an 
appropriately sized backflow pr venter as required by local regulations when drawing 
water from a public hydrant. 

4. 	 Where possible, use the flow 0 wastewater present in the sanitary sewer main to 
provide fluid for hydraulic clea ing devices. 

• 
B. Document results ofvideo inspections u ing the Television Inspection Report form following 

this Section . 

3.03 	 CLEANING 

A. 	 Conserve Water. Do not waste water fj om the Owner (public water supply) through poor 
connections, hydrants left open, or any other cause. 

B. 	 Collapsible Dams: Use collapsible dams for hydraulically-propelled devices which require a 
head of water to operate. Dam shall be easily collapsible to prevent damage to the sewer, 
public property and private property. 

D. 	 High Velocity Cleaning: Operate high-welocity cleaning equipment so that the pressurized 
nozzle moves continuously. Tum off 0 reduce the flow to the nozzle to prevent damage to 
the line any time the nozzle becomes stationary. 

E. 	 Mechanical Cleaning: In addition to normal cleaning equipment, perform mechanical 
cleaning when required and approved \Using equipment and accessories as defined in this 
Section. 

F. 	 Debris Disposal : Remove sludge, soil, sand, rocks, grease, roots and other solid or semi
solid material resulting from the cleaning operation at the downstream manhole ofthe section 

• 
being cleaned. Passing debris from any sewer section to any other sewer section is not 
allowed. Load debris from the manholes into an enclosed container permitted by the 
Houston Health Department for liqui waste hauling. Remove solids and semi-solids 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

resulting from cleaning operations from the site and dispose them lawfully at the end ofeach • 
work day. Do not accumulate debris, liquid waste, or sludge on the site except in totally 
enclosed containers approved by the Owner's Representative. 

G. 	 Disposal Sites: Dispose of waste at a lawfully-permitted disposal site using a transporter 

having a valid Liquid Waste Transporter Permit. 


3.04 	 TELEVISION INSPECTION 

A. 	 Immediately after cleaning, televise the sanitary sewer line to document the condition of the 

line and to locate existing service connections. NotifY the Owner's Representative 24 hours 

in advance of any television inspection so that the Owner's Representative may observe 

inspection operations. 


B. 	 Perform television inspection of sanitary sewers as follows: 

1. 	 Perform a survey television inspection on sanitary sewers within the boundary of the 
project, as directed by the Owner's Representative. After reviewing survey video, the 
Owner's Representative will determine which sanitary sewers will be rehabilitated or 
need additional work. 

2. 	 Videos shall pan beginning and ending manholes to show that all debris has been 
removed. Camera operator shall slowly pan each service connection, clamped joint 
and pipe material transition from one material to another. Complete and submit a •Television Inspection Report for every sewer segment video submitted to the 
Owner's Representative. 

C. 	 Survey television inspection videos shall be continuous for pipe segments between manholes. 
Do not leave gaps in the video of a segment between manholes and do not show a single 

segment on more than one video, unless specifically allowed by the Owner's Representative. 

3.05 	 FLOW CONTROL 

A. 	 Perform survey television inspection on one manhole section at a time. Adequately control 

the flow in the section being televised. Do not exceed the depth of wastewater flow shown 

below: 


Pipe Diameter Depth of Flow 
(Inches) (Percentage of Pipe Diameter) 
6 - 10 	 10 

12 - 24 15 

Over 24 20 


1. 	 If during survey television inspection of a manhole section, the wastewater flow 
depth exceeds the maximum allowable, reduce the flow depth to an acceptable level • 
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SECTION 02558 
~LEANING AND TELEVISION INSPECTION 

• by performing the survey teleL sion inspection during minimum flow hours, by 
diversion pumping, or by pulli g a camera with swab, high-velocity jet nozzle or 
other acceptable dewatering device. Video made while floating the camera is not 
acceptable unless approved by the Owner's Representative. 

3.06 	 PASSAGE OF VIDEO CAMERA 

A. 	 Do not pull or propel the video camera through the line at a speed greater than 30 feet per 
minute. 

B. 	 If during survey television inspection of a manhole section, the camera is unable to pass an 
obstruction even though flow is unobsfructed, televise the manhole section from the other 
direction (reverse setup) in order to obfain a complete video of the line. Whenever such a 
condition arises, notify the Owner's Representative. [No point repairs are authorized in this 
contract.] If a point repair is authorize~, repair the pi pe at the designated location and then 
re-televise the manhole section to veritY completion of the point repair, unless waived by the 
Owner's Representative. 

• 
1. When the camera is being pulle from the other direction in order to survey on either 

side of an obstruction, and a second obstruction or repair location is encountered 
away from the first obstructiom, notify the Owner's Representative and request a 
review of the videotape. The Owner's Representative may direct the Contractor to 
make one or both point repairs. No downtime shall be allowed. 

2. 	 If two point repairs are allowed and completed, re-televise the manhole section. 
Generally, up to 20 feet of the sewer pipe from the finished end of the first point 
repair to the starting end of the second point repair may be lamped or physically 
inspected to verify the condition of the sewer without further television inspection. 

3. 	 The Owner makes no guaranee that the sanitary sewer designated for survey 
television after cleaning is cle~r for the passage of the camera set-up. Select the 
appropriate equipment, tools a d methods for securing safe passage of the camera. 

3.07 	 TELEVISION INSPECTION REPORT 

A. 	 For each television inspection video, pL vide a completed Television Inspection Report, as 
provided by the Contractor and appro\\ed by the Owner's Representative. The Report is a 
written narrative log of pipe defects, sags and service connection locations and conditions, 
indexed to the footage counter. Fill out the Television Inspection Report as follows 
providing the Owner's Representative ¥ith a sample report and any inspection codes used 
prior to TV&1. 

• 
B. HEADER SECTION 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

1. 	 ADDRESS UPS/OWN: The upstream and downstream address of the line segment; 
an alpha-numeric field with 6 spaces available for the street number and 21 spaces 
available for the street name (e.g., UPS: 2150 Sunnyland OWN: 2110 Sunnyland). • 

2. 	 WORK ORDER NO.: Since this number will be provided by the Owner, this field 
shall be left blank. This is a numeric field with 10 spaces available. 

3. 	 VIDEO DATE: The date that the video was produced (same as the date shown on 
the display screen), a numeric field with 8 spaces available (e.g., 212 1195) . 

4. 	 LINE SEGMENT: The name of the line segment; an alpha-numeric field with 10 
spaces available (e.g. , Line "A"). 

5. 	 VIDEO CONTRACTOR: The Video Contractor's name. 

6. 	 WEATHER: The existing weather conditions at the time that the video was made; 
an alpha-numeric field with 10 spaces available (e.g., Cloudy). 

7. 	 VIDEO NUMBER: Each Digital Video or DVD produced must have a number for 
identification, affixed to the label. This number must not be duplicated in the same 
project. This is an alpha-numeric field with 6 spaces available (e.g., lAOI01). 

8. 	 TIME INDEX: The numeric location (time) of the line segment on the Digital Video 
or DVD; an alpha-numeric field with 6 spaces available for each number (e.g., 1336 •to 2185). 

9. 	 SUMMARY: 

a. 	 Use for additional information about the line segment as follows: 

1) Type of video (e.g., Post, Survey, Pre-Rehabilitation) 

2) General Contractor's Name 

3) Pipe Trade Name for PVC, PEP or FRP pipe (e.g., Hobas, Drisco 
1000, Lamson Vylon, Quail). 

4) Rehabilitation System Manufacturer or Trade Name when applicable 
(e.g., Insituform, Inliner II, PIM System, McConnell Pipe Crushing, 
U Liner). 

b. 	 Note information according to the following examples: 

1) 	 PostiCullumlFFIU Liner/Quail (a typical listing for a Fold and Form 
line segment) . • 
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SECTION 02558 
CLEANING AND TELEVISION INSPECTION 

• 


11. 

12. 

• 
14. 

15. 

16. 

17. 

• 

2/25120 I 0-04102 

2) 	 PostiInsitufonnlCPP/Insitufonn (a typical listing for a Cured-in
Place line segm nt). 

3) 	 Post/McLat/PB/McCOIUlell Pipe CrushingiDrisco 1000 (a typical 
listing for a Pipeburst line segment). 

I 

4) 	 Post/KinseIlSLI ' obas (a typical listing for a Sliplined line segment). 

5) 	 Post/Texas StenlingIRRILamson Vylon (a typical listing for a 
Removed and Replaced line segment). 

LOCATION: The physicallocrution of the line segment (for the line segment, not the 
manholes). If the line segment dovers more than one location, then state the location 
at the majority of line segme t. This is an alpha-numeric field with 2 spaces 
available (e.g., C). 

SURFACE COVER: The tme of surface that covers the majority of the line 
segment. This is an alpha field ith only 1 space available (e.g., F). 

a. 	 PIPE SIZE: The inside ~iameter of the liner or pipe in inches, based on new 
pipe size, material andl SDR; a numeric field with 6 spaces available, 
including 2 spaces for decimals (e.g., 6.58 IN). 

PIPE TYPE: The pipe or liner t e installed; an alpha field with 3 spaces available 
(e.g., PEP, CPP, PVC). 

LENGTH: The length of the line segment, in feet. The length shown on the 
Television Inspection Report must be the same as the length shown on the video. 
Also, the length on the top port~bn of the Television Inspection Report shall match 
that shown on the bottom portir n of the Television Inspection Report. This is a 
numeric field with 4 spaces ava 'lable, with no decimals (e.g. , 305 FT). 

UPS DEPTH: The depth, measured from the top of the manhole frame of the 
upstream manhole to the invert of the upstream manhole, in feet and tenths of a foot; 
a numeric field with 3 spaces aJ ailable, including one space for a decimal (e.g., 6.9 
FT). 

DWN DEPTH: The depth, measured from the top of the manhole frame of the 
downstream manhole to the invert of the downstream manhole, in feet and tenths ofa 
foot; a numeric field with 3 spaces available, including one space for a decimal (e.g., 
7.4 FT) . 
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SECTION 
CLEANING AND TELEVISION INSPECTION 

"0" joint length 
is an alpha field with 2 • 

19. 	 FLOW : The pipe or depth shall be in this field. unit 
of measure is inches. This is a numeric field with 3 spaces available, which includes 
one decimal (e.g., 2.5 IN). 

MASTER VIDEO NO.: master video one exists). 

When a reverse set up is done on a check21. 

SKETCH: Ifa sketch of the line is included check , ifnot check "no". 

ifnot 
Ifanyprior exists on check 

EVALUATION VIDEO: If Inspection is for line <:pornPlnr 

evaluation or purpose, indicate lIyes ll 
; if not indicate "no". 

PRE-REHAB VIDEO: If the Inspection is pre-installation 
video inspection to show that the line is ready for rehabilitation, indicate "yes"; • 
indicate "no". 

VIDEO: Ifthe Inspection Report is for post-rehab video 
inspection to document completion rehabilitation indicate "yes"; ifnot 
indicate "no". 

LINE 	 DETERIORATION: Indicate here 
deterioration,. deterioration, UN"; 

the existence 

if medium, !1M"; if heavy, "H". 

DIRECTION FLOW: Indicate the direction of flow in the line segment. 
smaller number is the 

manhole designation; if a reverse set up is 

INPUT SECTION 

Codes to be in reports are to be 
submitted on the Television Inspection Codes (attached with 

Typically, 
downstream 

number is the upstream manhole and 
Do not reverse 

television inspection report). 

• 
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SECTION 02558 
GLEANING AND TELEVISION INSPECTION 

• 2. FOOTAGE READING U/D: Show the up/down designation under the section titled 
"Footage Reading" in the boxes marked "U" and "0". This will make it clear what 
direction footage is measured from . 

3. 	 CLOCK POSITION: Show the clock position, with 12 o'clock straight up, of each 
defect (e.g. , 12:00, 3:00). Also, show the clock position of each service connection 
and state the condition of the c0nnection. Include the distance the connection is 
protruding into the pipe, when appropriate, and the type of connection, such as 
"plumber service". 

4. 	 CRACKS : List cracks in the ~ipe Television Inspection Codes. Report the size 
(length and width) of all cracks. 

5. 	 JOINTS: List misaligned and broken joints using Television Inspection Codes. 

6. 	 LATERALS: List all laterals using Television Inspection Codes. 

7. 	 ROOTS: List any root intrusions into the pipe using Television Inspection Codes. 

8. 	 DEBRIS : List any debris in the pipe using Television Inspection Codes. 

• 9. INFLOW/INFILTRATION: Report any inflow and infiltration using Television 
Inspection Codes. 

10. ALIGNMENT: Report the ex·.stence of any sags in the field using Television 
Inspection Codes. Report the beginning of sags for one-quarter pipe, one-half pipe 
and underwater, as well as where the camera pulls out of the sag. 

II. 	 STRUCTURAL: Report structural condition of the pipe using Television Inspection 
Codes. 

12. 	 PICTURE NO.: Leave this field blank. 

13 . COMMENTS : Place comments in this field. Comments must be accompanied by a 
corresponding footage reading. Items to report in this field: collapses in pipe, 
stabilized material, mineral deposits, changes in pipe material, reverse setup, drop 
stack, large voids, multiple crac s, when unable to continue video, etc. 

14. 	 CLAMP/SPLICE LOCATION: The clamp/splice location shall be shown in the 
Comments field . Clamp/splice location must be accompanied by a footage reading. 

• 
15. START SURVEY AT M.H. XYZ: Note the depth of the line segment in the 

Comments field . (e.g., "Start Survey at M.H. 021 - Line Depth 10.2 FT"). Measure 
depth from the top of the manhole frame to the invert of the pipe being televised in 
feet and tenths of a foot. (This ! epth may be different from the manhole depth). 
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A. 

END OF SECTION 

CLEANING AND TELEVISION 

16. 
End Survey at M.H. 022 

Note the depth of the line segment 
- Line Depth 10.8 

OF SURVEY AT M.H. XYZ: 

from the top of the manhole frame to the invert of the pipe 
of a foot. 

• 
(This depth may be different from the manhole 

3.08 CONTROL 

circumstances, allow sewage or solids removed in the cleaning process to 
catch cleanouts, stonn drains, or or 

stonn sewer 
onto streets or into 

is to successful completion of the 
inspection shows solids, soil, sand, grease, grit, or other debris 

will be considered unsatisfactory. Repeat cleaning, 
until cleaning is judged satisfactory by the Owner's 

3.09 

during the cleaning process, and replace manhole 
process. No separate pay. 

• 

• 
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SECTION 02621 

GEOTEXTILE 


• PART1-GENERAL 


1.01 SECTION INCLUDES 

A. 	 Geotextile, also called filter fabric in a plications such as pipe embedment wrap, around 
the exterior of a tunnel liner, around the foundations of pipeline structures, and slope 
stabilization. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 
section. Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 REFERENCES 

A. 	 AASHTO M 288 - Standard Specification for Geotextiles. 

B. 	 ASTM D 3776 - Standard Test MetHods for Mass per Unit Area (Weight) of Woven 
Fabric. 

• 
C. ASTM D 3786 - Standard Test Metho for Hydraulic Bursting Strength of Knitted Goods 

and Non-Woven Fabrics - Diaphragm Bursting Tester Method . 

D. 	 ASTM D 3787 - Test Methods for Bursting Strength of Knitted Good Constant Rate of 
Traverse (CRT Ball Burst Test). 

E. 	 ASTM D 4491 - Standard Test Methods for Water Permeability of Geotextiles by 
Permittivity. 

F. 	 ASTM D 4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles. 

G. 	 ASTM D 4632 - Standard Test Metho I for Breaking Load and Elongation of Geotextiles 
(Grab Method). 

H. ASTM D 4751 - Standard Test Me od for Determining Apparent Opening Size of 
Geotextiles. 

I. 	 ASTM D 4833 - Standard Test MetHod for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products. 

J. 	 Corps of Engineers, COE CW - 02215 - Geotextiles Used As Filters. 

1.04 SUBMITTALS 

• 
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2.02 

SECTION 02621 

GEOTEXTILE 


Submit the manufacturer's _~.~.~.,.., sheets pertinent for 
approval, prior to installation. a minImUm, submitted material must document 
adherence to the referenced and the property requirements Section 2 of this 

Submit installation 
and backfill utilities. 	 from 

work plan 
filter fabric 
tunneling or for Avr""t<,., .. 

proposed installation method prior to use of the 

PART 2 - PRO D U C T S 

A. 	 Provide a (filter designed use in geotechnical applications. 

shall provide a permeable layer or while retaining soil matrix. 


fabric which meets the physical requirements 
installation conditions as defined in AASHTO M 288 
Properties. 

Material: nonbiodegradable, fabric 
85 percent 

only of chain 
polymer or yams, at polyolefins, polyesters or 
polyamide, fonned into a dimensionally stable 

Resistance: to commonly encountered and hydrocarbons over 

C. Physical Resistant to mildew and rot, ultraviolet light insects and 

D. Minimum Test 

Property Test Method 
Strength ASTM 0 4632 

Trapezoidal 04533 
Puncture ASTM 04833 
Mullen Strength 290 psi. ASTMO 

Opening 0.25 mm ASTM D 1 
P ermi ttivi ty 0.2 I) ASTM D 4491 

(I) Maximum average roll value. 

A subsurface drainage 
2.02, 

B. 
range of 3 to 1 

PART 3 - E X E CUT I 0 (NOT USED) 


END OF SECTION 
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SECTION 02635 
POLYETHYLENE WRAP 

• PART 1- GENERAL 

1.01 	 SECTION INCLUDES 

A. 	 Polyethylene wrap for cast and ductile iron pipe, valves, fittings and other appurtenances 
to be used only in open-cut construction when cathodic protection system is not required 
by Drawings. 

1.02 	 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 
I 

section. Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 	 REFERENCE 

A. 	 ASTM 01248 - Polyethylene Plastics iOlding and Extrusion Materials. 

B. 	 AWWA CI0S - Polyethylene Encase ent for Ductile-Iron Piping for Water and Other 
Liquids. 

1.04 	 SUBMITTALS 

• A. Submit the standard manufacturer's c talog sheets and other pertinent infonnation, for 
approval, prior to installation. At a inimum, the submitted material must document 
adherence to the referenced standards nd the property requirements in Section 2 of this 
specification. 

B. 	 Submit installation methods, as a part of the work plan for tunneling or for excavation 
and backfill for utilities. Obtain approval from Engineer for filter fabric material and the 
proposed installation method prior to use of the filter fabric. 

PART 2 - PRO D U C T S 

2.01 	 MATERIALS 

A. 	 Polyethylene Film: Tubular or sheet ~onn without tears, breaks, holidays or defects; in 
accordance with ASTM D1248 and AWWA CIOS, Type I, Class C, Category S, Grade J
3, 2.S to 3 percent carbon black content. 

B. 	 Polyethylene Tape: Provide 3-inch ide, plastic-backed, adhesive tape; Polyken No. 
900, Scotchwrap No. SO, or equal. 

• 
C. Polyethylene Film for sanitary force mains shall have the following characteristics: 

1. 	 8 mil minimum thickness and inimum tensile strength of 1200 to 2S00 psi with 
elongation up to 600 percent. 
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3.01 

polyethylene film to contour 
with minimum space between 

to 
as bell-spigot interfaces, 

due to backfilling 

and pipe. 

to hold polyethylene encasement 

SECTION 02635 
POLYETHYLENE WRAP 

Dielectric strength 500 to volts per mil thickness. • 
PART 3 - E E UTI 0 N 

A. 

etc., on pipe 

polyethylene encasement. 

all lumps of clay, mud, 
soil or embedment 
 becoming 

between pipe and 


1. 

2. 	 a snug, but not 
Provide 

where it bridges 
or fittings, and to prevent damage to 

Secure 	overlaps and with 
in place until 

3. 	 in areas subject to tidal 

tape at joint overlap. 


B. Tubular A): •
installations below water table 

both polyethylene tube with 

1. 
centering it to 

bunching it accordion-fashion 

longer than pipe 
1-foot overlap on each 

until it clears pipe 

2. 	 Lower into trench and make up pipe joint with preceding section of 
Make shallow bell hole at joints to installation of polyethylene tube. 

3. 	 After 
polyethylene from preceding length 

pipe joint, make overlap 

at 
up slack width at top 

polyethylene tube. 
it over end of new 

from new pipe 
of 

and secure in Then slip end 
end wrap until it overlaps 

Pull 

to make a snug, but not 
length of 

securing fold at 

4. 	 Repair cuts, punctures, or other to polyethylene. Proceed with 
installation of next section of pipe in same manner. 

Tubular Type (Method 

1. 	 tube to length approximately 1 foot shorter than pipe 
centering it to provide 6 pipe at • 
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SECTION 02635 
POL YETHYLENE WRAP 

• Take up slack width at top of pipe to make a snug, but not tight, fit along barrel of 
pipe, securing fold at quarter p<1l ints; secure ends. 

2. 	 Before making up joint, slip 3-foot length of polyethylene tube over end of 
preceding pipe section, bu ching it accordion-fashion lengthwise. After 
completing joint, pull 3-foot length of polyethylene over joint, overlapping 
polyethylene previously instal ed on each adjacent section of pipe by at least 1 
foot; make each end snug and secure. 

3. 	 Repair cuts, tears, punctures, or other damage to polyethylene. Proceed with 
installation of next section of pipe in same manner. 

D. 	 Sheet Type: 

1. 	 Cut polyethylene sheet to a length approximately 2 feet longer than pipe section. 
Center length to provide I-foo I overlap on each adjacent pipe section, bunching it 
until it clears pipe ends. Wrap polyethylene around pipe so that it 
circumferentially overlaps top quadrant of pipe. Secure cut edge of polyethylene 
sheet at intervals of approximately 3 feet. 

2. 	 Lower wrapped pipe into tren and 	make up pipe joint with preceding section of 
pipe. Make shallow bell hoI at joints to facilitate installation of polyethylene. 

• 	 After completing joint, make 0 erlap and secure ends . 

3. 	 Repair cuts, tears, punctures, or other damage to polyethylene. Proceed with 
installation of next section ofp·pe in same manner. 

E. 	 Pipe-shaped Appurtenances: Cover bends, reducers, offsets, and other pipe-shaped 
appurtenances with polyethylene in saine manner as pipe. 

F. 	 Odd-shaped Appurtenances: When it is not practical to wrap valves, tees, crosses, and 
other odd-shaped pieces in tube, wrap with flat sheet or split length of polyethylene tube 
by passing sheet under appurtenance and bringing it up around body. Make seams by 
bringing edges together, folding ovt r twice, and taping down. Tape polyethylene 
securely in place at valve stem and ot1er penetrations. 

G. 	 Repairs: Repair any cuts, tears, punc~~res, or damage to polyethylene with adhesive tape 
or with short length of polyethylene sheet or cut open tube, wrapped around pipe to cover 
damaged area, and secured in place. 

H. 	 Openings in Encasement: Provide <i> penings for branches, service taps, blowoffs, air 
valves, and similar appurtenances biY making an X-shaped cut in polyethylene and 
temporarily folding back film. After appurtenance is installed, tape slack securely to 

• 
appurtenance and repair cut, as well s other damaged area in polyethylene, with tape. 
Service taps may also be made directly through polyethylene, with any resulting damaged 
areas being repaired as described abo e. 

10/21 / 11-04/02 02635-3 	 Page 3 of4 



SECTION 02635 
POL YETHYLENE WRAP 

I. 	 Junctions between Wrapped and Unwrapped Where polyethylene-wrapped pipe 
joins an pipe that is not wrapped, polyethylene 
pipe for of at 3 Secure with turns 

lines of dissimilar metals polyethylene or suitable 

minimum clear 3 feet from cast or ductile iron pipe. 


END OF SECTION 
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SECTION 02665 
DISINFECTION OF WATERLINES 

• PARTI-GENERAL 

1.01 DESCRIPTION 

A. 	 This Section includes the disinfectio~ of newly installed waterlines conveying potable 
water on the initial filling of pipe prior to being placed into service. This Section also 
includes the disinfection of connectiohs to existing service lines. Water for disinfection 
to be provided by the Contractor unles I otherwise shown on Plans. 

1.02 	 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no se~arate payment will be made for work under this 
section. Include payment in unit pricelfor applicable work as noted on the bidsheet. 

1.03 	 REFERENCES 

A. 	 AWWA C651 - Standard for Disinfeding Water Mains (Latest Version) 

B. 	 TCEQ - Chapter 290 - Drinking watl Standards Governing Drinking Water Quality and 
Reporting Requirements for Public W ter Supply Systems 

• 
1.04 SUBMITTALS 

A. 	 Submit sample and test requirement I and include the information as further described 
under paragraph 3.02 Field Quality c l ntrol of this Specification Section. 

B. 	 Submit Testing Procedures/Plans as i Idicated in Appendix A, Chlorine Residual Testing 
of AWWA C651. I 

C. 	 Submit Disposal of Heavily Chlorinated Water Procedures as indicated in Appendix B of 
AWWA C651. 

PART 2 - PRO D U C T S 

2.01 	 MATERIALS AND/OR EQUIPMEN 

Chlorination agents to be in accordance with A WWA C651. 

PART 3 - E X E CUT ION 

3.01 	 ERECTION/INSTALLATION/APPL 

• 
A. Disinfecting procedures to be in acco 

as specified hereinafter. 

1. 

CATION AND/OR CONSTRUCTION 

dance with the requirements of AWWA C651 and 

Minimal chlorine dosage to be 50 mg/I. Retain chlorine water in system until 
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SECTION 02665 
DISINFECTION OF WATERLINES 

completion of hydrostatic tests. 

2. 	 Minimum retention period to be 24 hours. • 
3. 	 Open and close valves in line being disinfected several times during the contact 

period. 

4. 	 Following chlorination, flush treated water from piping until replacement water 
has chlorine content not more than 0.1 mg/I in excess of residual in water from 
supply line, and in any event not more than 0.2 mg/I total. 

B. 	 Furnish pump, pipe connections, and necessary apparatus, gauges, and meters. 
Furnish necessary labor, assistance, and chlorinating agent for disinfection. 
Prevent admission of contaminated water to previously disinfected lines. If 
contaminated water is admitted to previously disinfected lines, disinfect those 
lines at no additional cost to Owner. 

C. 	 Application of chlorine to be in accordance with A WWA C651 Table 4 for the 
size pipe indicated. 

3.02 	 FIELD QUALITY CONTROL 

A. 	 Samples are to be taken in accordance with A WWA C651. 

B. 	 Bacterial analysis and other specific test requirements are to be in accordance •
with TCEQ Chapter 290 and submitted for final analysis and approval. The 
Engineer is to be present during water purge for the samples required. 

C. 	 Acceptance and placement in service will be based on the test results, which must 
adhere to the requirements of TCEQ Chapter 290. If additional tests are required 
to comply with TCEQ 290, the procedure is to be completed in accordance with 
paragraph 3.01. Additional testing is to be completed at no additional cost to the 
Owner. 

END OF SECTION 

• 
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SECTION 02686 
HYIlROST ATIC TESTING OF PRESSURE LINES 

• PART 1 - G ENE R A L 

l.01 	 DESCRIPTION 

A. 	 This Section includes furnishing anti performing all operations in connection with 
hydrostatic testing of all pressure lines. Testing to be completed after pipe installation 
and backfilled, except prior to replace ent of pavement, newly laid pipe to be subjected 
to hydrostatic testing described hereinafter. 

l.02 	 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 
section. Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 	 SUBMITTALS 

A. 	 Submit all hydrostatic testing results. 

PART 2 - PRO D U C T S - NOT USED 

• PART 3 - E X E CUT ION 

3.01 	 ERECTION/INSTALLATION/APPLICATION AND/OR CONSTRUCTION 

A. 	 Performance and Design Test Requirements 

l. 	 Test Pressure 


Any section being tested, app 
ypressure such that, at highest point in section, 
pressure to be 125 pounds per sR.uare inch or pressures as shown on Plans. 

2. 	 Permissible Leakage 

Leakage not to exceed that det ined from the following formula: 

Where Q = is the quantity of makeup water, in gallons per hour; 
L = is the length of pi}:1e section being tested, in feet; 
D = is the nominal diameter of pipe, in inches; and 

• 
P = is the average test pressure during the hydrostatic test, in pounds per 

square inch 
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02686 

"'''''-,'''''''-,,> the allowable by 
hours. 

HYDROSTATIC TESTING OF PRESSURE LINES 


3. Leakage Defined 

Test 

Leakage is quantity of water supplied into newly laid pipe, or 
pipe has been 
been applied. 

test pressure 
section 

specified 
expelled and the test 

to 

Duration 

not less 2 with no allowable leakage. 
a mmnTIum 6 hours. If at the end of 

than 25 percent, test to continue 

Testing 

1. 

Fill each section 
at point 

pump, 
Furnish 

connections, 
labor and 

slowly with water and apply 
pressure, elevation, means of pump to 
pipe. and apparatus, and 
meters. for conducting all subject to 
approval by 

Expelling Test 

air from pipe. accomplish, 
at points 

fittings. 
highest elevation. completion 

3. Examining Under Pressure 

during l'-'U.l"U~;'" cncp",tp,.. than that 
specified; locate repair until test 
demonstrates that leakage is within 

or replacement required to testing is to be 
the Contractor at no additional cost to the Owner. 

END OF SECTION 
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SECTION 02821 
GALVANIZED AND WOOD FENCES/GATES 

• PARTI-GENERAL 

1.01 SECTION INCLUDES 

A. 	 Fence framework, fabric, and accessories. I 
B. 	 Excavation for post bases, concrete foundation for posts. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate p . ent will be made for work under this section. Include 
payment in unit price for applicable work s noted on the bidsheet. 

1.03 REFERENCES 

A. 	 ASTM A 53 - Pipe, Steel, Black and Hot-l iPped, Zinc-Coated, Welded and Seamless. 

B. 	 ASTM A 116 - Zinc-Coated (Galvanized) Steel Woven Wire Fence Fabric. 

e. 	 ANSVASTM A 123 - Zinc (Hot-Dip Galv nized) Coatings on Iron and Steel Products. 

• D. ASTM A 153 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 

E. 	 ASTM A 392 - Zinc-Coated Steel Chain-L"nk Fence Fabric. 

F. 	 ASTM A 428 - Weight of Coating on Alurninum-Coated Iron or Steel Articles. 

G. 	 ANSVASTM F 567 - Installation of Chain- ink Fence. 

H. 	 ASTM C 94 - Ready-Mixed Concrete. 

I. 	 ASTM F 573 - Residential Zinc-Coated Steel Chain Link Fence Fabric. 

J. 	 ASTM F 668 - Poly (Vinyl Chloride) (PVC) Coated Steel Chain Link Fence Fabric. 

K. 	 ASTM F 900 - Industrial and Commercial I wing Gates 

L. 	 ASTM F 1043 - Strength and Protective Coating on Metal Industrial Chain Link Frame Work 

M. 	 ASTM F 1083 - Pipe, Steel, Hot-Dipped z r c-Coated (Galvanized) Welded, for Fence Structures 

N. 	 ASTM F 1184 - Industrial and Commercial Horizontal Slide Gates 

• o. Chain Link Fence Manufacturers Institute (CLFMI) - Product Manual. 

P. FS RR-F-191 - Fencing, Wire and Post Metal (and Gates, Chain Link Fence Fabric, and 
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SECTION 02821 
GALVANIZED AND \VOOD FENCES/GATES 

Accessories). •1.04 SYSTEM DESCRIPTION 

A. 	 Fence height shall be as indicated on Drawings or if not indicated on drawings to match height of 

existing. 


B. 	 Extension anns for barbed wire shall match existing, if not indicated on drawings. 

C. 	 Line post spacing shall not exceed distance indicated in the installation portion of this specification, 

or as shown on Drawings. 


1.05 SUBMITTALS 

A. 	 Shop Drawings: Indicate plan layout, spacing ofcomponents, post foundation dimensions, hardware 

anchorage, and schedule of components. 


B. 	 Product Data: Provide data on fabric, posts, accessories, fittings, and hardware that indicates that 

items adhere to the specifications and match or exceed the quality of existing items. 


C. 	 A statement signed by the contractor, verifying that the field measurements are as indicated on the 

shop drawings. 


D. 	 A statement signed by the manufacturer indicating that they have a minimum of3 years experience •
manufacturing the products specified in this section. 

1.06 QUALIFICATIONS 

A. 	 Manufacturer: Company specializing in manufacturing the products specified in this Section with 

minimum three years experience. 


1.07 FIELD MEASUREMENTS 

A. 	 Verify that field measurements are as indicated on shop drawings. 

PART 2 - PRO D U C T S 

2.01 GALVANIZED FENCING 

A. 	 Fence fabric shall be No.9 steel wire, hot galvanized after weaving with a minimum coating of2 

ounces/sf, or one ounce/sfplus 30 micrograms/square-inch chromate conversion coating. Top and 

bottom to be twisted and barbed. 

B. 	 Barbed wire to be 3 lines of wire mounted on extension anns and confonning to ASTM A121, No. 
12-1/2 W&M gage wire, with 4-point barbs, and Class 3 zinc coating. Space barbs 3-inches apart. • 
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SECTION 02821 
GALVANIZED AND WOOD FENCES/GATES 

C. 	 Tension wire shall be hot dipped galvanize , Type II Zinc-Coated, ASTM A817 Class 5 - 2.0 ozlft?, • 7 gauge (0.177 in.) wire. 

D. 	 Framework shall be hot-dipped galvanized ith a minimum coating of2 ounces/sf, or one ounce/sf 
plus 30 micrograms/square-inch chromate conversion coating. 

E. 	 Line posts shall conform to ASTM F 1083, cold steel. Line posts shall be 2-3/8" (2.3 75-inch O.D.) 
diameter galvanized schedule 40 (min) steel pipe, minimum weight 3.65 pounds per foot. 

F. 	 End, comer, angle, and pull posts shall co form to ASTM F 1083, cold rolled steel for steel pipe. 
Posts shall be nominal 2-7/8" (2.875-inch r 

~ 

D.) diameter galvanized schedule 40 (min) steel pipe. 

G. 	 Gates posts shall conform to ASTM F 108 , cold steel. Gate posts shall be 4" diameter galvanized 
schedule 40 (min) steel pipe. 

H. 	 Top rails and horizontal braces shall be 1-5/8-inch outside diameter steel pipe, 2.27lbs/ft conforming 
to ASTM F 1083. Top rails shall pass through openings provided for that purpose in post tops. 

I. 	 Barbed wire extension arms to be standartl 45 degree, one-piece, three wire capacity, with steel 
conforming to ASTM A36/ A36M. 

• 	 J. Fabric ties shall be hog rings, galvanized steel wire not less than 9-gauge with a zinc coating of not 
less than 1.2 ounces/sf. 

K. 	 Bolts and nuts shall be in conformance wi h ASTM A 307 and shall be galvanized in accordance 
with AASHTO M 232. 

L. 	 Install horizontal braces fabricated of 1-5/8-inch, 2.27-lb copper bearing steel pipe at all comer, gate, 
and end posts. 

M. 	 Hot-dip galvanize component metal parts or fence not covered by ASTM specifications above with 
minimum standard zinc coating in accorda ce with ASTM A 153. 

2.02 	 SWING OR SLIDE GATES 

A. 	 Gates shall be either swing or slide as sho ' n on the plans. Swing gates shall conform to ASTM F 
900 except as modified by these specifications. Slide gates shall conform to ASTM F 1084 except as 
modified by these specifications . 

1. 	 Swing gates shall be hinged to swin 90 degrees from closed to open or hinged to swing 180 
degrees from close to open. 

• 2. Slide gates shall be roller type with no vertical obstructions. 

B. 	 All gate leaves shall have intermediate mem.bers and 3/8" diameter diagonal stress rods as required 
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SECTION 02821 
GAL V ANIZED AND WOOD FENCES/GATES 

for rigid construction and shall be free from sag or twist. •C. 	 All gates shall be fitted with vertical extension arms or shall have frame end member extended to 
carry barbed wire. 

D. 	 Gate frames and intermediate members shall be made of 1-7/8-inch outside diameter, castings. 

E. 	 Fabric shall be the same as for the fence. 

F. 	 Gates shall have malleable iron ball and socket hinges, catches, and stops. 

G. 	 Posts for single pedestrian gates shall be the same as end posts. 

2.03 WOODEN FENCING (NOT USED) 

2.04 ELECTRIC GATE OPERATOR (NOT USED) 

PART 3 - E X E CUT ION 

3.01 INSTALLATION (GALVANIZED FENCING) 

A. 	 Install chain link fence in accordance with the directions of the manufacturer and these • 
Specifications. 

B. 	 Install fence posts at not more than 10-foot centers and at least 36 inches into the concrete base 
which extends a minimum of 40-inches into the ground in a concrete base. Allow concrete to cure 
for at least 7 days before erecting remainder of fence. Fasten fabric to line posts with wire ties 
spaced about 14-inches apart and to top rail spaced about 24-inches apart. 

C. 	 Use standard chain link fence stretching equipment to stretch the fabric before tying it to the rails and 
posts. Repeat the stretching and tying operations about every 100-feet. 

D. 	 Provide gate stops, gate catches and gate enter drop rod and assemble for each gate. 

E. 	 Erect gates so they swing or slide in the appropriate direction. Secure hardware, adjust, and leave in 
perfect working order. Adjust hinges and diagonal bracing so that gates will hang level. Adjust 
rollers and guides of sliding gates so that gates are level. 

F. 	 At small natural or drainage ditches where it is not practical for the fence to conform to the contour 
ofthe ground, span the opening below the fence with wire fastened to stakes of required length. The 
finished fence shall be plumb, taut, true to line and ground contour. When directed, stake down the 
chain link fence at several points between posts. 

G. 	 Where new fence joins an existing fence, set a comer post and brace post at the junction and brace as 
directed. If the connection is made at other than the comer of the new fence the contractor shall • 
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SECTION 02821 
GALVANIZED AND WOOD FENCES/GATES 

• install a brace and tension rod in the last s~an of the old fence. 
I 

H. 	 The finished fence shall be plumb, true to r ne and ground contours. 

1. 	 Join top rails with suitable sleeve-type couplings, making rigid connections with provisions for 
expansion and contraction. Pass rail throug ~ base ofline post barbed wire extension ann and fasten 
securely to tenninal post. 

J. 	 Brace all tenninal posts with brace member securely fastened to tenninal and first line post. Tie 
tenninal post, near ground line, to line post at brace member with steel tension rod of 3/8-inch 
minimum diameter, complete with turnbuckle. 

K. 	 Provide hole in barbed wire extension anns for top rail on line posts and for connection of top rail at 
corner posts. Extension ann to be capable of supporting 300-pound load at end of mounted ann. 

L. 	 Securely fasten chain link fence wire fabri lias follows: 

1. 	 To tenninal posts using 1I4-inch x 3/4-inch tension bars with II-gage pressed steel bands 
spaced approximately 14-inches ap rt. 

2. 	 To line posts with 6-gage wire clips spaced approximately 14-inches apart. 
3. 	 To top rail with 9-gage tie wire spacted approximately 24-inches apart. 

• 	 3.02 INSTALLATION (WOODEN FENCING) (NOT USED) 

END 0 SECTION 

• 
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SECTION 03100 
CONCRETE FOR.M:WORK 

PART 1 •1.01 

A. 	 erection and removal of structural concrete formwork. 

1.02 	 UNIT 

A. 	 Unless noted in 
Include payment 

no separate payment will made for work under this 
section. unit price for applicable work as on the bidsheet. 

1.03 	 REFERENCE 

A. 	 ACI 117 - for Concrete Construction and Materials. 

B. 	 ACI 347 - for Concrete Formwork. 

C. 	 U.s. Product and Industrial 

D. 	 American Softwood Lumber 

1.04 	 SUBMITTALS 

Shop Drawings: member size and loading 

permitted, submit plans locations and member size 


Product Data and Samples: 


1. 	 Corrugated 

design criteria, 
 forms, and one-foot-Iong 

Submit certification 

2. 	
complete description 
Form-coating or brand names of and 

taper tie plugs, if taper ties are used. 
Form gaskets. 

Detailed Layout for Slip-forming: detailed layout of proposed slipforming, 
including description of equipment, rate and other data to show suitability 
method. Show provisions for attaimnent of required concrete surface 

3. 

2-PRODUCTS 

Form ties and related ",",,",,","""Vl 

MATERIAL 

Forms: New plywood, concrete-form hardboard, • 
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SECTION 03100 
CONCRETE FORMWORK 

dressed lumber faced with plywood on1 fiberboard lining, or metal-framed plywood-faced 
panel material, to provide continuous, straight, smooth surfaces. Fonn material shall be • I 

free of raised grain, tom surfaces, WOlin edges, patches, dents or other defects. Furnish 
material in largest practical sizes to l inimize number of joints and, when indicated on 
Drawings, confonn to joint system indicated. Fonn material shall have sufficient 
strength and thickness to withstand pressure of newly placed concrete without bow or 
deflection. 

B. 	 Rough Fonns: Plywood, metal, dresse or undressed lumber free of knots, splits or other 
defects, or other material acceptable t Owner's Representative of sufficient strength and 
thickness to withstand pressure of new y placed concrete without bow or deflection. 

C. 	 Plywood: Confonn to PS 1, Class 1. 

D. 	 Lumber: Confonn to PS 20. 

E. 	 Edge Fonns and Intennediate Screed Strips: Type and strength compatible with the 
screed equipment and methods used. t 

F. 	 Plastic Fonns: One-piece fonns for Qomes, beams and pan joists. Single lengths for 
columns not exceeding height of 7 feet \6 inches. For columns over 7 feet 6 inches, use 7
foot 6-inch sections and filler sections as needed. To facilitate removal of pan joist 

• 	 fonns, taper sides one inch per foot. 

G. 	 Metal Pan Joist Fonns: Removable tl e; fabricated of minimum 14-gauge steel; one 
piece between end closures. Adjustabl fonns not allowed. Taper sides one inch per foot 
to facilitate removal. 

H. 	 Earth Cuts for Fonns: 

1. Use earth cuts for fonning une posed sides of grade beams cast monolithically 
with slabs on grade. 

2. Where sides of excavations are stable enough to prevent caving or sloughing, 
following surfaces may be cast Igainst neat-cut excavations: 

a. Sides of footings. 

b. Inside face of perimeter grade beams not monolithic with slab on grade. 
When inside face is cast against earth, increase beam width indicated on 
Drawings by one inch. I 

• 
c. Both faces of interior grade beams not monolithic with slab on grade. 

When grade beam is cast against earth, increase beam width indicated on 
Drawings by 2 inches. 

I. 	 Corrugated Fiberboard Carton Fonns: 
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1. 

CONCRETE 

carton forms, when called for, are intended to a void 
and pier-supported slabs and • 

2. regularly engaged in commercial 
fiberboard carton forms, constructed of 

supporting required dead load plus construction 
their strength upon prolonged contact with moisture 

section by dipping in waterproof wax, unless 
with waterproofing. 

5. 
manufacturer, either with 
where liners and with 

Size forms as 	 Assemble as recommended by 
o inches maximum on centers, or, 

waterproofing, with adequate 
stapling. 

1. Circular Fonns: 

2. 	 Fiberglass or forms may 

K. Shores: Wood or adjustable with 

L. Form Ties: 

1. 
plies using water-resistant 
and moisture protection. 
loads imposed by wet concrete 
seamless units to 

• 
at lower end. 

1. 

2. 	 Fabricate ties so ends or can 
concrete faces. Depth from formed concrete 
least 1 inch, or twice the minimum dimension 

3. Provide waterstop feature for form used on structures and 
on concrete walls which will have earth backfill on one 

• 
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SECTION 03100 
CONCRETE FORMWORK 

• 4. Removable ties: Taper ties may be used when approved by the Owner's 
Representative. In the hole le~ ?y the removal of the taper tie, insert a preformed 
neoprene or polyurethane plug Sized to seat at the center of the wall. 

M. 	 Form Coating: Commercial formulati?n of form oil or form-release agent having proven 
satisfactory performance. Coating shall not bond with, stain or otherwise adversely affect 
concrete surfaces, or impair their subsequent treatment, including application of bonding 
agents, curing compounds, paint, protebve liners and membrane waterproofing. 

N. 	 Coating for Plastic Forms: Alkali-resistant gel-coat. 

O. 	 Chamfer Strips: Unless otherwise i dicated on Drawings, provide 3/4-inch chamfer 
strips in comers of forms to produce b veled edges where required by Part 3, Execution. 

P. 	 Form Gaskets: Polyethylene rod, closed cell, one-inch diameter. 

2.02 	 DESIGN OF FORMWORK 

• 
A. Conform to ACI 117, ACI 347 and building codes adopted by local, county or states as 

applicable, unless more restrictive re uirements are specified or shown on Drawings. 
Contractor shall design and engineer cj~ncrete formwork, including shoring and bracing. 
Design form work for applicable gravit{ loads, lateral pressure, wind loads and allowable 
stresses. Camber formwork to compensate for anticipated deflection during placement of 
concrete when required to maintain specified tolerances . Design formwork to be readily 
removed without impact, shock or dam~ge to concrete surfaces and adjacent materials. 

B. 	 Slip Forming: Permitted on written approval of Owner's Representative. Contractor 
shall demonstrate suitability of method I roposed. 

PART 3 - EXECUTION 

3.01 	 INSTALLATION 

A. 	 Formwork Construction 

1. 	 Construct and maintain form r ork so that it will maintain correct sizes of 
members, shape, alignment, elevation and position during concrete placement and 
until concrete has gained suf~cient strength. Provide for required openings, 
offsets, sinkages, keyways, receSses, moldings, anchorages and inserts. 

2. 	 Construct forms for easy removal without damage to concrete surfaces. 

• 
3. Make form work sufficiently tight to prevent leakage of cement paste during 

concrete placement. Solidly bu t joints and provide backup material at joints as 
required to prevent leakage and fins. Provide gaskets for wall forms to prevent 
concrete paste leakage at their base. 
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SECTION 03100 
CONCRETE FORMWORK 

4. 	 Place chamfer strips in forms to bevel edges and comers permanently exposed to 
view, except top edges of walls, and slabs which are indicated on Drawings to be 
tooled. Do not bevel edges of formed joints and interior comers unless indicated • 
on Drawings. Form beveled edges for vertical and horizontal corners of 
equipment bases. Unless otherwise indicated on Drawings, make bevels 3/4 inch 
wide. 

5. 	 Provide temporary openings at bases of column and wall forms and other points 

as required for observation and cleaning immediately before concrete is placed. 


6. 	 Where runways are required for moving equipment, support runways directly on 

the form work or structural members. Do not allow runways or supports to rest on 

reinforcing steel. 


7. 	 Use smooth forms on formed concrete surfaces required to have smooth form 

finish or rubbed finish as specified in Section 03350 - Concrete Finishing. 


8. 	 Rough forms may be used on formed concrete surfaces indicated to have rough 

form finish as specified in Section 03350 - Concrete Finishing. 


B. Forms for Surfaces Requiring Smooth Form Finish: 

1. 	 Drill forms to suit ties used and to prevent leakage of concrete mortar around tie 

holes. Uniformly space form ties and align in horizontal and vertical rows. 

Install taper ties, ifused, with the large end on the wet face of the wall. 
 • 

2. 	 Provide sharp, clean comers at intersecting planes, without visible edges or 

offsets . Back up joints with extra studs or girts to maintain true, square 

intersections. 


3. 	 Form molding shapes, recesses and projections with smooth-finish materials and 

install in forms with sealed joints to prevent displacement. 


4. 	 Form exposed comers of beams and columns to produce square, smooth, solid, 

unbroken lines. 


5. 	 Provide exterior exposed edges with 314-inch chamfer or 314-inch radius. 

6. 	 Arrange facing material in orderly and symmetrical fashion . Keep number of 

joints to practical minimum. Support facing material adequately to prevent 

deflection in excess of allowable tolerances. 


7. 	 For flush surfaces exposed to view in completed structure, overlap previously
placed hardened concrete with form sheathing by approximately 1 inch. Hold 
forms against hardened concrete to maintain true surfaces, preventing offsets or 
loss of mortar. • 
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SECTION 03100 
CONCRETE FORMWORK 

• c. Fonns for Surfaces Requiring Rubbe1 Finish: Provide fonns as specified in Paragraph 
3.01B, Smooth Fonn Finish. Use smooth plywood or fiberboard linings or fonns, in as 
large sheets as practicable, and with snhooth, even edges and close joints. 

D. 	 Edge Fonns and Screed Strips for Sla s: Set edge fonns or bulkheads and intennediate 
screed strips for slabs to obtain requir¢d elevations and contours in finished slab surface. 
Provide and secure supports for types ,f screeds required. 

E. 	 Circular Fonns: Set fonns in one piec , for full height of member. 

F. 	 Surfaces to Receive Membrane Waterproofing: Coordinate surface finish, anchors, 
reglets and similar requirements with membrane waterproofing applicator. 

G. 	 Fireproofing Steel Member: Construct fonns to provide not less than the concrete 
I 

thickness necessary, measured from face of steel member, to provide the required fire 
rating. 	 Fonns for concealed surfaces Iay be unlined. 

H. 	 Tolerances: 

1. 	 Unless noted otherwise on Drawings, construct fonnwork so concrete surfaces 
will confonn to tolerance limits listed in Tables 03100A and 03100B at end of 

• 	
this Section. 

2. 	 Establish sufficient control points and bench marks as references for tolerance 
checks. Maintain these references in undisturbed condition until final completion 
and acceptance of the Work. 

1. 	 Adjustment of Fonnwork: 

1. 	 Use wedges or jacks to provide positive adjustment of shores and struts. After 
final inspection and before conorete placement, fasten in position wedges used for 
final adjustment of fonns. 

2. 	 Brace fonns securely against lateral deflections. Prepare to compensate for 
settling during concrete placem nt. 

3. 	 For wall openings, construct ood fonns that facilitate necessary loosening to 
counteract swelling of fonns. 

1. 	 Corrugated Fiberboard Carton Fonns: 

• 
1. Place on smooth finn bed of suitable material to prevent vertical displacement; set 

tight to prevent horizontal displacement. Exercise care to avoid buckling of 
fonns. Install III accor~ance with manufacturer's directions and 
recommendations. 
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SECTION 03100 
CONCRETE FORMWORK 

2. 	 carton fonns tightly around piles and completely fill the space between 
sub grade and concrete placement with carton to a void space. • 

3. 	 Protect carton fonns from moisture and condition until concrete 
is placed on them. If they become wet of concrete, allow them 
to dry and carefully inspect for strength h,:.1"A..,:. concrete is placed. 

concrete placement, replace which are 
UIv'1IJUU1'-' of supporting concrete 

OF FORM SURFACES 3.02 

and embedded 
rust and other 

concrete. Remove 

exposed or painted concrete surfaces with 
Cover fonn surfaces with 

allow excess 

or fonn-release agent 
in accordance 

printed instructions. Do not material to 
or to contact hardened concrete against which concrete will be 

coating material from reinforcement before concrete. 

surfaces, other than retained-in-place may be wet with 
before concrete placement in lieu of 

C. 
possibility of 

exists, however, the use of coating is •
3.03 

A. 

FORMS 

1. surface defects or 
may be as soon as concrete 

damage from removal operations. 

2. 	

as soon as 
water-retaining structures in place for at least 2 days. 

columns, 

on sloping surfaces of concrete as soon as concrete 

Fonnwork 

to prevent sagging. Loosen wood 
can be accomplished without damage to concrete. 

walls, sides of beams and other fonnwork 
components not supporting weight of concrete may be removed after 12 hours, 

sufficiently to resist 
provided removal of fonns will not disturb 

concrete 

concrete. 

damage from 

3. 	 Fonns and weight of concrete or construction loads: 
place until concrete reached strength specified for 
and shoring. not remove fonns in less than 4 days. • 

06119/13 - 04/02 03l 	 7 of II 



SECTION 03100 
CONCRETE FORMWORK 

• B. Circular Paper or Spiral Tube Fonns: Follow manufacturer's directions for fonn removal. 
Take necessary precautions to preve t damage to concrete surface. When removal is 
done before completion of curing time replace fonn, tie in place and seal to retard escape 
of moisture. 

C. 	 Removal Strength: 

1. 	 Control Tests: Suitable stren h-control tests will be required as evidence that 
concrete has attained specified strength for removal of fonnwork or shoring 
supporting weight of concrete in beams, slabs and other structural members. 
Furnish test cylinders and data to verify strength for early fonn removal. 

a. 	 Field-cured Test When field-cured test cylinders reachCYIi~ders: 
specified removal strength, fonnwork or shoring may be removed from 
respective concrete placements. 

• 

b. Laboratory-cured Test Cylinders: When concrete has been cured as 
specified for structural concrete for same time period required by 
laboratory-cured cylinders to reach specified strength, fonnwork or 
shoring may be removea from respective concrete placements. Detennine 
length of time that cdncrete has been cured by totaling the days or 
fractions of days, n t necessarily consecutive, during which air 
temperature surroundin, concrete is above 50 degrees F and concrete has 
been damp or thoroughl~ sealed against evaporation and loss of moisture. 

2. 	 Compressive Strengths: Th ~ minimum concrete compressive strength for 
removal of fonnwork supportipg weight of concrete is 75 percent of specified 
minimum 28-day strength for c ass of concrete involved. 

3.04 	 RESHORING 

A. 	 When reshoring is pennitted, plaIl, operations in advance and obtain Owner's 
Representative's approval of such ope~ations. While reshoring is under way, keep live 
load off new construction. Do not pebit concrete in any beam, slab, column or other 
structural member to be subjected to combined dead and construction loads in excess of 
loads pennitted for developed concrete strength at time of reshoring. 

I 

B. 	 Place reshores as soon as practicable ter fonn-stripping operations are complete but in 
no case later than end of day on wHich stripping occurs. Tighten reshores to carry 
required loads without over stressing construction. Leave reshores in place until tests 
representative of concrete being supported have reached specified strength at time of 
removal of fonnwork supporting wei1 of concrete. 

• 
c. Floors supporting shores under newly-placed concrete: Leave original supporting shores 

in place, or re-shore. Locate reshores directly under shore position above. Extend 
reshoring over a sufficient number (i)f stories to distribute weight of newly-placed 
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SECTION 03100 
CONCRETE FORMWORK 

concrete, forms and construction live loads in such manner that design superimposed • 
loads of floors supporting shores are not exceeded. 

3.05 FORM REUSE 

A. 	 Do not reuse forms that are worn or damaged beyond repair. Thoroughly clean and 

recoat forms before reuse. For wood and plywood forms to be used for exposed smooth 

finish, sand or otherwise dress concrete contact surface to original condition or provide 

form liner facing material. For metal forms, straighten, remove dents and clean to return 

forms to original condition. 


3.06 GENERAL CONSTRUCTION NOTES 

A. 	 Methods, procedures and sequences of construction are the responsibility of the 

Contractor. The Contractor shall take all necessary precautions to maintain and insure 

the integrity of the structure at all stages of construction. 


B. 	 Refer to the mechanical drawings for sleeves, curbs, inserts, etc. not indicated on 

structural drawings. Openings in slabs with a maximum side dimension of 10 inch 

diameter or less shall not require additional framing or reinforcement unless noted 

otherwise. The Structural Engineer shall approve the location of sleeves or openings in 

structural members. 


C. 	 All erection procedures shall conform to OSHA standards, any deviation must be 

approved by OSHA prior to erection. 
 • 

D. 	 The structural integrity of any structure relies on the full interaction of all its component 

parts, with no provisions made for conditions and/or sequences of construction and the 

structural design is based on this premise. Therefore, the contractor shall provide 

adequate bracing of superstructure during construction. 


• 
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SECTION 03100 
CONCRETE FORMWORK 

• 
TOLERANCESF PR FORMED SURFACES 

CONCRET ~ TN BUILDINGS** 
VARIATION FROM VARIATION IN FOR ANY FOR ANY MAXIMUM FOR 

IO-FOOT 20-FOOT ENTIRE DIMENSION 
LENGTH LENGTH OR ANY 

BAY 

PLUMB OR LINES AND SURFACES OF COLUMNS, 1/4" -- I" 
SPECIFIED PIERS, WALLS AND ARRlSES 

BATTER 
EXPOSED CORNER COLUMNS, t NTROL -- 1/4" 1/2" 
~OINT GROOVES, AND OTHER 
tONSPICUOUS LINES 

LEVELOR SLAB SOFFITS, CEILINGS, BEAM1SOFFITS, 1/4" 3/8" 3/4" 
SPECIFIED lA.ND ARRlSES (MEASURED BEFORE 

GRADE REMOV AL OF SHORES) 

EXPOSED LINTELS, SILLS, PARA PETS, -- 1/4" 1/2" 
HORIZONTAL GROOVES AND 0 HER 
tONSPfCUOUS LINES 

DRAWING tpOSITION OF LINEAR BUILDING LINES, --  112" I" 
DIMENSIONS ~OLUMN S, WALLS, AND PARTl j !ONS 

~IZE AND LOCATION OF SLEEVES, FLOOR -- -- ±1 /4" 
pPENINGS AND WALL OPENINd 

~ROSS SECTION OF COLUM NS, BEAMS, -- --  + 1/2", -1 /4" 
SLABS, AND WALLS 

icOOTINGS* IN PLAN -- -- +2" , -1 /2" 

IFOOTING MISPLACEMENT OR -- -- 2% OF WfDTH OR 2" 
IECCENTRlCITY IN DIRECTION 0 ERROR 
THE LESSER OF) 

icOOTING THICKNESS DECREASE -- -- 5% 

IFOOTING THICKNESS INCREAS -- -- NO LIMIT 

STEP RISE IN FLIGHT OF STAIRS i -- -- ±1 /8" 

STEP TREAD IN FLIGHT OF STAIRS -- -- ± 1/4" 

CONSECUTIVE STEP RISE 

I 
-- -- ±1I16" 

CONSECUTIVE STEP TREAD -- -- ±1I8" 

. . * Footmg tolerances apply to concrete dimenSIOns only, not to poslllOnmg of vertical remforcmg steel, dowels, or 

• 


embedded items. 

** Includes water and wastewater process structures. 


• 
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03100 
CONCRETE FORMWORK 

TABLE 031 

ANCFS FOR FORMFD SURFAC > • 
VARIATION 

FROM 

MARINE STRUCTURES 

VARlATION IN 

PLUMB OR SPECIFIED 
BATTER 

SURFACES OF COLUMNS. PIERS AND 
WALLS 

1/2" in 10' 

LEVEL OR SPECIFIED 
GRADE 

TOP SURF ACES OF SLABS 

TOP SURF ACES OF CURBS AND 
RAILINGS 

1/8" in 10' 

3/16" in 10' 

DRAWING CROSS SECTION OF COLUMNS, CAPS, 
DIMENSIONS WALLS, BEAJI,1S AND SIMILAR 

MEMBERS 

THICKNESS OF DECK SLABS 

SIZE AND LOCATION OF SLAB AND 
WALL OPENINGS 

FOOTINGS IN PLAN 

FOOTING MISPLACEMENT OR 
ECCENTRlCITY IN DIRECTION OF 
ERROR LESSER OF) 

FOOTING THICKNESS DECREASE 

FOOTING THICKNESS INCREASE 

STEP RlSE IN FLIGHT OF STAIRS 

STEP TREAD IN FLIGHT OF STAIRS 

CONSECUTIVE STEP RISE 

CONSECUTIVE STEP TREAD 

+1/2", -1/4" 

+114", - 1/8" 

± 1I2" 

+2", -112" 

2% of WIDTH OR 2" 

5% 

NO LIMIT 

1:118" 

±1I4" 

::1/16" 

±1/8" 

• 


• 
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SECTION 03211 
REINFORCING STEEL 

• PART 1- G ENE R A L 

1.01 SECTION INCLUDES 

A. 	 Structural concrete reinforcement nd grouting of reinforcement dowel bars into 
hardened concrete. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this 
section. Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 REFERENCES 

A. 	 ACI 315 - Details and Detailing of Cohcrete Reinforcement. 

B. 	 ACI 318 - Building Code Requiremen s for Reinforced Concrete. 

C. 	 ASTM A 36 - Standard Specification or Structural Steel. 

D. 	 ASTM A 108 Standard Specification r Steel Bar Carbon and Alloy. 

• E. ASTM A 185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete 
Reinforcement. 

F. 	 ASTM A 497 - Standard Specificati n for Steel Welded Wire Fabric, Deformed, for 
Concrete Reinforcement. 

G. 	 ASTM A 615 - Standard Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement. 

H. 	 ASTM A 675 - Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special 
Quality, Mechanical Properties . 

I. 	 ASTM A 775/A 775M - Standard Specification for Epoxy-Coated Reinforcing Steel 
Bars. 

1. 	 ASTM A 1064 / A I 064M - Standard Specification for Carbon-Steel Wire, and Welded 
Wire Reinforcement, Plain and Defonned, for Concrete. 

K. 	 ASTM C 881 - Specification for Epoxy-Resin-Base Bonding Systems for Concrete. 

L. 	 A WS D 1.4 - Structural Welding Code ~ Reinforcing Steel. 

• M. WRI - Manual of Standard Practice fo n Welded Wire Fabric. 

N. CRSI MSP-1 - Manual of Standard Practice. 
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Use of reproductions of Contract 
fabricator or material 
preparation of shop drawings) 

tests 
test 

Identify 

ticket and provided to 
specimens for testing when required by the 

on site. 

3. 
by a 

Certification from any other source is not acceptable. 

SECTION 03211 
REINFORCING STEEL 

1.04 

A. Shop Drawings: • 
L Submit shop drawings 

splices, spacing, bar 
bar support type and 
sufficient detail for 

reinforcement fabrication, bar placement location, 
bar type, length, size, bending, number of bars, 

including dimensions. Provide 
without use of Contract 

'-',,~)V.,:u directly to data listed on bill of materials. 

2. 

shown thereon as 

expense, real or implied, 

references to Design 

Drawings are used as shop 


3. 	 Detail shop drawings 315, 

of Materials: Submit 

Data: 

1. 	 Mechanical Bar Splices: Submit literature, including •
specifications and installation instructions. 

2. 	 Epoxy grout proposed for anchoring 
installationSubmit manufacturer's technical 

procedures. 

Certificates: 

1. 	 Submit steel manufacturer's certificates of mill 
proposed for use. List manufacturer's 
anal ysis, yield point, tensile strength and 
proposed location of steel in work. 

2. 	 Submit manufacturer's mill certificates with 
is required each day's delivery. 

6. 

reinforcing bars shall be to ASTM 
certified independent testing laboratory located in United 

test reports • 
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SECTION 03211 
REINFORCING STEEL 

• for review. Do not begin fa rication of reinforcement until material has been 
approved. 

1.05 	 HANDLING AND STORAGE 

A. 	 Store steel reinforcement above gro d on platforms, skids or other supports. Protect 
reinforcing from mechanical injury, surface deterioration and formation of excessive, 
loose or flaky rust caused by expo sur to weather. Protect epoxy-coated reinforcing from 
formation of any amount of rust. 

1.06 	 QUALITY ASSURANCE 

A. 	 Notify Owner's Representative at l ~ast 48 hours before concrete placement so that 
reinforcement may be inspected, and errors corrected, without delaying Work. 

B. 	 Complete reinforcing placement dra ings shall be available at the job site prior to the 
pouring of concrete. 

PART 2 - PRO D U C T S 

2.01 	 MATERIAL 

• 	 A. Reinforcing Bars: Deformed bars 90nforming to ASTM A 615 with supplementary 
requirements (S 1), grade as indicate on Drawings, except colunm spirals and those 
shown on Drawings to be smooth bars. Where grade is not shown on Drawings, use 
Grade 60. 

B. 	 Smooth Bars: Where indicated on Drawings, use smooth bars conforming to ASTM A 
36; ASTM A 615, Grade 60; or ASTj A 675, Grade 70. 

C. 	 Column Spirals: Bars conforming ta lASTM A 615, Grade 60, or wire conforming to 
ASTM A 82. 

D. 	 Epoxy-Coated Deformed Bars, Column Spirals and Smooth Bars: Conform to ASTM 
A 775/ A 775M. 

E. 	 Welded Wire Fabric: 

1. 	 Welded Wire Fabric: Conform to ASTM A 84. 

2. 	 Welded Smooth Wire Fabric: Conform to ASTM A 185. 

• 
3. Welded Deformed Wire Fabric: Conform to ASTM A 497 . 

4. 	 Provide wire size, type and spacing as shown. Where type IS not shown on 
Drawings, use welded smooth wire fabric. 
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SECTION 03211 
REINFORCING STEEL 

5. 	 Furnish welded wire fabric in flat sheets only. 

F. 	 Tie Wire: 16-1/2 gage or heavier annealed steel wire. Use plastic-coated tie wire with •
epoxy-coated reinforcing steel. 

G. 	 Bar Supports: Provide chairs, riser bars, ties and other accessories made of plastic or 

metal, except as otherwise specified. Use bar supports and accessories of sizes required 

to provide required concrete cover. Where concrete surfaces are exposed to weather, 

water or wastewater, provide plastic accessories only; do not use galvanized or plastic

tipped metal in such locations. Provide metal bar supports and accessories rated Class 1 

or 2 conforming to CRSI MSP-l Manual of Standard Practice. Use epoxy-coated bar 

supports with epoxy-coated reinforcing bars. 


H. 	 Slabs on Grade: Provide chairs with sheet metal bases or provide precast concrete bar 

supports 3 inches wide, 6 inches long, and thick enough to allow required cover. Embed 

tie wires in 3-inch by 6-inch side. 


1. Mechanical Bar Splices: 

1. 	 Conform to ACI 318; use where indicated on Drawings. 

a. 	 Compression splices shall develop ultimate stress of reinforcing bar. 

b. 	 Tension splices shall develop 125 percent of minimum yield point stress 
of reinforcing bar. • 

2. 	 Regardless of chemical composition of steel, any heat effect shall not adversely 
affect performance of reinforcing bar. 

J. 	 Welded Splices: 

1. 	 Provide welded splices where shown and where approved by the Owner's 
Representative. Welded splices of reinforcing steel shall develop a tensile 
strength exceeding 125 percent of the yield strength of the reinforcing bars 
connected. 

2. 	 Provide materials for welded splices conforming to A WS Dl.4. 

K. 	 Epoxy Grout: High-strength rigid epoxy adhesive, conforming to ASTM C 881, Type 

IV, manufactured for purpose of anchoring dowels into hardened concrete and the 

moisture condition, application temperature and orientation of the hole to be filled. 

Unless otherwise shown, depth of embedment shall be as required to develop the full 

tensile strength (125 percent of yield strength) of dowel, but not less than 12 diameters. 


L. 	 Headed concrete anchors and shear connectors shall be Nelson or KSM headed concrete • 
anchors (or approved equal), and shall conform to ASTM Al 08. Anchors shall be 
automatically end welded with suitable stud welding equipment in the shop or in the 
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SECTION 03211 
REINFORCING STEEL 

• field. Welding shall be In accordance with the recommendations of the American 
Welding Society. 

M. 	 Defonned bar anchors (D.B.A.) shaJll be Nelson or KSM defonned bar anchors (or 
approved equal), and shall be made ffom cold drawn wire confonning to ASTM A496. 
Anchors shall be automatically end J elded with suitable welding equipment in the shop 
or in the field. Welding shall be In accordance with the recommendations of the 
American Welding Society. 

2.02 	 FABRICATION 

A. 	 Bending: Fabricate bars to shapes indicated on Drawings by cold bending. Bends shall 
confonn to minimum bend diameters ~pecified in ACI 318. Do not straighten or rebend 
bars . Fabricate epoxy-coated reinforJ ing steel to required shapes in a maMer that will 
not damage epoxy coating. Repair apy damaged epoxy coating with patching material 
confonning to Item 4.4 of ASTM A 775/A 775M. 

B. Splices: 

• 
1. Locate splices as indicated on Drawings. Do not locate splices at other locations 

without approval of Owner's Representative. Use minimum number of splices 
located at points of minimum slress. Stagger splices in adjacent bars . 

2. 	 Length of lap splices: As shown on Drawings. 

3. 	 Prepare ends of bars at mechanical splices In accordance with splice 
manufacturer's requirements. 

C. 	 Construction Joints: Unless otherwise shown, continue reinforcing through construction 
joints. 

I 
D. 	 Bar Fabrication Tolerances: Confonn to tolerances listed in ACI 315, Figures 4 and 5. 

E. 	 Standard Hooks: Confonn to the reqUirements of ACI 318. 

F. 	 Marking: Clearly mark bars with waterproof tags showing number of bars, size, mark, 
length and yield strength. Mark steel with same designation as member in which it 
occurs. 

PART 3 - EXECUTION 

3.01 	 PREPARATION 

• A. Clean reinforcement of scale, loose or flaky rust and other foreign material, including oil, 
mud or coating that will reduce bond to concrete. 
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prior to 
concrete placement. 

SECTION 03211 
REINFORCING STEEL 

reinforcement within 03210A at the end 
wire away from forms speci fied concrete 

A. 

coverage. 

B. 	 Interferences: clearance from 
interferes with reinforcing steel, conduit or 

embedded 

IS 

avoid notify 
be moved within tolerances or one bar 
greater movement is required to 
Representative. Do not cut reinforcement to install mechanical openings 
or other items without Representative. 

C. 
at 

clear cover measured 

Placement chairs, wire ties and other a,-,~,,-,;:,~,v 

U''''A..""V 1to assemble, space support reinforcing properly. Provide 
number, size and strength to deflection or displacement of due to 
construction loads or concrete placement. Use appropriate 
support bolts, anchors and 
intersection, and to 
prohibited. 

Placement for Concrete on 
sheet metal bases or 
each way. Use 
reinforcing bars and 

VIV"£\.., 

Reinforcement in vertical bars by at least one at 
Provide accurate dowels to ensure proper 

1. 	 Do not splice bars, at 
drawings, without approval of 

indicated on Drawings or reviewed shop 

2. 	 Lap Splices: Unless 
89, Section 12.15.l. 
prevent displacement of 

3. 	 Mechanical Bar Splices: only on Drawings or approved by 
the Owner's Representative. with 	 manufacturer's 

embedded items. Tie 
Blocking reinforcement with concrete or masonry is 

bar and wire 
spaced at approximately 3 
for each 9 square 

on 

conforming to ACI 31 
concrete to 

reinforcing 
bars may 

Where 
Owner's 

of concrete as 
on Drawings. 

• 


• 


• 
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SECTION 03211 
REINFORCING STEEL 

• a. Couplers located at a jL nt face shall be of a type which can be set either 
flush or recessed from ~~e face as shown. Seal couplers prior to concrete 
placement to comPletel r eliminate concrete or cement paste from entering. 

b. 	 Couplers intended for f}l ture connections: Recess 1/2 inch minimum from 
concrete surface. After concrete is placed, plug coupler and fill recess 
with sealant to prevent contact with water or other corrosive materials. 

c. 	 Unless noted otherwisep match mechanical coupler spacing and capacity to 
that shown for the adja¢ent reinforcing. 

H. 	 Construction Joints: Place reinforcing continuous through construction joints, unless 
noted otherwise. 

1. 	 Welded Wire Fabric: Install wire fabric in as long lengths as practicable. Unless 
otherwise indicated on Drawings, lap adjoining pieces at least 6 inches or one full mesh 
plus 2 inches, whichever is larger. Lace splices with wire. Do not make end laps 
midway between supporting beams, or directly over beams of continuous structures. 
Offset end laps in adjacent widths to Rrevent continuous laps. Conform to WRI - Manual 
of Standard Practice for Welded Wire abric. 

• 
J. Field Bending: Shape reinforcing bent during construction operations to conform to 

Drawings. Bars shall be cold-bent; tio not heat bars. Closely inspect reinforcing for 
breaks. When reinforcing is damaged, replace, Cadweld, or otherwise repair, as directed 
by Owner's Representative. Do not bend reinforcement after it is embedded in concrete. 

K. 	 Epoxy-coated Reinforcing Steel: Install in accordance with Paragraph 3.02J, Field 
Bending, and in a maImer that will not damage epoxy coating. Repair damaged epoxy 
coating with patching material as specified in Paragraph 2.02A, Bending. 

L. 	 Field Cutting: Cut reinforcing bars b ~ shearing or sawing. Do not cut bars with cutting 
torch. 

M. 	 Welding of reinforcing bars is prohibited, except where shown on Drawings. 

3.03 	 GROUTfNG OF REfNFORCING AN DOWEL BARS 

A. 	 Use epoxy grout for anchoring rei~forcing and dowel steel to existing concrete in 
accordance with epoxy manufacturer 's instructions. Drill hole not more than 1/4 inch 
larger than steel bar diameter (including height of deformations for deformed bars) in 
existing concrete. Just before installation of steel, blow hole clean of all debris using 
compressed air. Partially fill hole wi h epoxy, using enough epoxy so when steel bar is 
inserted, epoxy grout will completely fill hole around bar. Dip end of steel bar in epoxy 

• 
and twist bar while inserting into partially-filled hole . 
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SECTION 03211 
REINFORCING STEEL 

Table 03210A 

REmFORCEMENTPLACEMENTTOLERANCES • 
I PLACEMENT I TOLERANCE m mCHES I 

Clear Distance 
To formed soffit: -114 
To other formed surfaces : ±1I4 
Minimum spacing between bars: -1 /4 
Clear distance from unformed surface to top reinforcement 
Members 8 inches deep or less: 
Members more than 8 inches deep but less than 24 inches deep: 

±114 

Members 24 inches deep or greater: -114, +112 
Uniform spacing of bars (but the required number of bars shall 
not be reduced): 

-114,+1 

Uniform spacing of stirrups and ties (but the required number of 
stirrups and ties shall not be reduced): 

±2 

±1 
Longitudinal locations of bends and ends of reinforcement 
General: ±2 
Discontinuous ends of members: ±1I2 
Length of bar laps: -1-112 
Embedded length 
For bar sizes No.3 through 11: 
For bar sizes No. 14 and 18: 

-1 
-2 • 


• 
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SECTION 03211 
REINFORCING STEEL 

Table 03210B 

MINIMUM CONCRETE COVER FOR REINFORCEMENT• 
I 

MINIMUM COVER IN 
SURFACE INCHES 

Slabs and Joists 
Top and bottom bars for dry conditions 
No. 14 and No. 18 bars: 1-1/2 
No. 11 bars and smaller: 1 
Fonned concrete surfaces exposed to earth, water or weather; 
over, or in contact with, sewage; and for boUoms bearing on 
work mat, or slabs supporting earth cover 
No.5 bars and smaller: 1-1/2 
No.6 through No. 18 bars: 2 
Beams and Columns 
For dry conditions 
Stirrups, spirals and ties: 1-1/2 
Principal reinforcement: 2 
Exposed to earth, water, sewage or weather 
Stirrups and ties: 2 
Principal reinforcement: 2-1/2 
Walls • For dry conditions 
No. 11 bars and smaller: 1 
No. 14 and No. 18 bars: 1-1/2 
Formed concrete surfaces exposed to earth, ,vater, sewage or 
weather, or in contact with ground 
Circular tanks with ring tension: 2 
All others: 2 
Footings and Base Slabs -
At fonned surfaces and bottoms bearing on concrete work mat: 
At unformed surfaces and bottoms in contact with earth: 
Over top of piles: 
Top of footings -- same as slabs 

2 
3 
2 

END OF SECTION 

• 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

PART 1 - GENERAL •1.01 SECTION 

A. 	 Joints in concrete at the locations shown. Joints required in concrete structures are of various 

types and will be pennitted only shown, unless specifically accepted by the Owner. 


1.02 UNIT 

A. 	 Unless in the Bidsheet, no payment will 

Include 
 in unit price for 

L03 

work as noted on 

A. 	 Federal Specification TT-S-0227E(3) type, MUlti-component 

Caulking, and Glazing 


U.S. Anny Engineers CRD-C572PVC 


ASTM 
 for Joint Sealants 


ASTM D412- Methods for Rubber Properties in Tension 


ASTM D624- Method for Rubber 
 -- Tear • 
ASTM D638 Method for 


ASTM D746 Method for Temperature of and Elastomers by 


H. 	 ASTMD747- Method for Modulus by Meansofa 

Beam 


I. 	 ASTM D1056 for Flexible Materials - or Expanded 

J. ASTM D1752 for Rubber 
for Concrete 

Joint 

ASTM D2000 for Rubber in Automotive Applications 

ASTM D2240- Method for Rubber IJrrl,,,,,,,•.,., -- Durometer 

M. 	 ASTM D2241  ''''''''HJH for PVC Tubing 

• 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

• 1.04 TYPES OF JOINTS 

A. 	 Construction Joints: When fresh concr: te is placed against a hardened concrete surface, the joint 
between the two pours is called a con truction joint. Unless otherwise specified, all joints in 
water bearing members shall be proviged with a waterstop and/or sealant groove of the shape 
specified and shown. The surface oft e first pour may also be required to receive a coating of 
bond breaker as shown. Keyed construction joints shall be used in all cases. Alliaitance shall be 
removed. All vertical joints shall be t oroughly wetted and slushed with a coat of wet cement 
immediately before placing new concrete. 

B. 	 Contraction Joints: Contraction joint are similar to construction joints except that the fresh 
concrete shall not bond to the hardenci'i surface of the first pour, which shall be coated with a 
bond breaker. The slab reinforcement shall be stopped 4-1/2 inches from the joint; which is 
provided with a sleeve-type dowel, t allow shrinkage of the concrete of the second pour. 
Waterstop and/or sealant groove shall also be provided when specified or shown. 

C. 	 Expansion Joints: 

• 
l. To allow the concrete to expand freely, a space is provided between the two pours, the 

joint shall be fonned as shown This space is obtained by placing a joint filler material 
against the first pour, which acts as a fonn for the second pour. Unless otherwise 
specified, all expansion joints in water bearing members shall be provided with a center
bulb type waterstop as shown. 

2. 	 Premolded expansion joint material shall be installed with the edge at the indicated 
distance below or back from fi ished concrete surface, and shall have a slightly tapered, 
dressed, and oiled wood strip secured to or placed at the edge thereof during concrete 
placement, which shall later be removed to fonn space for sealing material. 

3. 	 The space so fonned shall be filled with a joint sealant material as specified in the 
Paragraph in Part 2 entitled " oint Sealant." In order to keep the two wall or slab 
elements in line the joint shall Iso be provided with a sleeve-type dowel as shown. 

D. 	 Control Joints: The function of the control joint is to provide a weaker plane in the concrete, 
where shrinkage cracks will probably occur. A groove, of the shape and dimensions shown, is 
fonned or saw-cut in the concrete. This groove is afterward filled with ajoint sealant material as 
specified in the Paragraph in Part 2 entitled "Joint Sealant." 

l.05 	 SUBMITTALS 

A. 	 Waterstops: Prior to production of he material required under this contract, qualification 
samples shall be submitted. Such sam les shall consist of extruded or molded sections ofeach 
size or shape to be used, and shall be accomplished so that the material and workmanship 

• 	 represents in all respects the material ~o be furnished under this contract. The balance of the 
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1.06 

structure. Changes in IV'"',C.!.Ll'Ul or omiSSIOns 

03250 
JOINTS IN CONCRETE STRUCTURES 

material to be used this contract shall not be produced until after the has reviewed • 
qualification 

Joint Sealant: Prior to ordering the sealant material, Contractor shall submit to 
the Owner's review, data to show general compliance with the 
Contract Documents, 

Certified test reports batch ofmaterial 
indicating be furnished 
sealant is used on the 

Shipping Certification: Contractor shall provide written certification to the 
 from the 
shipped to manufacturer as an part of the shipping form, to show that all of the 


this project meets or eXC~ee(lS the physical property of the 

Supplier certificates are not 


Joint Location: The Contractor shall submit placement 

of all joints for 


are subject to of 


The Contractor submit a copy of guarantee, 

ASSURANCE • 
JOints in waterstops subject to rigid for misalignment, 

inadequate bond, porosity, cracks, offsets, and other which would reduce the potential 

with which shall inspection, and all faulty 

disposed of by the at its own expense, 


of the material to water pressure at any point All defective joints shall 

Waterstop Inspection: All nr",."'..".".... field joints shall be 
shall be scheduled or without having made 

Not less 
to 

shall be provided to the 

c. shall be for 

1. at joints than 1I16-inch or 15 percent of material thickness, at any point, 
whichever is less. 

2, Exterior crack at joint, due to incomplete bond, which is deeper than 11l6-inch or 15 
of material at any point, whichever is 

• 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

• 3. Any combination of offset or L terior crack which will result in a net reduction in the 
cross section of the waters top in excess of Il16-inch or 15 percent of material thickness 
at any point, whichever is less. 

4. 	 Misalignment ofjoint which result in misalignment of the waterstop in excess of I/2-inch 
in 10 feet. 

5. 	 Porosity in the welded joint as evidenced by visual inspection. 

6. 	 Bubbles or inadequate bondin~ which can be detected with a penknife test. (If, while 
prodding the entire joint with tlie point of a pen knife, the knife breaks through the outer 
portion of the weld into a bubbae, the joint shall be considered defective.) 

D. 	 Waterstop Samples: Prior to use ofth~ waterstop material in the field, a sample ofa fabricated 
mitered cross and a tee constructed (!)f each size or shape of material to be used shall be 

~ 

submitted to the Engineer for review. These samples shall be fabricated so that the material and 
workmanship represent in all respects he fittings to be furnished under this contract. 

E. 	 Construction Joint Sealant: The Contractor shall prepare adhesion and cohesion test specimens 
as specified herein, at intervals of 5 working days while sealants are being installed. 

• F. The sealant material shall show no signs of adhesive or cohesive failure when tested III 

accordance with the following procedJ re in laboratory and field tests: 

1. 	 Sealant specimen shall be prepared between 2 concrete blocks (I-inch by 2-inch by 3
inch). Spacing between the blo ks shall be I-inch. Coated spacers (2-inch by 1-1 /2-inch 
by I/2-inch) shall be used to insure sealant cross-sections of 1/2-inch by 2 inches with a 
width of I-inch. 

2. 	 Sealant shall be cast and cured according to manufacturer's recommendations except that 
curing period shall be not less than 24 hours. 

3. 	 Foilowing curing period, the ga~ between blocks shall be wi dened to 1-1/2-inch. Spacers 
shall be used to maintain this gap for 24 hours prior to inspection for failure. 

1.07 	 GUARANTEE 

A. 	 The Contractor shall provide a 5-year ritten guarantee of the entire sealant installation against 
faulty and/or incompatible materials anti workmanship, together with a statement that it agrees to 
repair or replace, to the satisfaction of he Owner, at no additional cost to the Owner, any such 
defective areas which become evident within said 5-year guarantee period . 

• 
02/03/12 ·04/02 03250-4 	 Page 4 of 12 



SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

PART 2 - PRODUCTS •2.01 GENERAL 

A. 	 All joint materials specified herein shall be classified as acceptable for potable water use, by the 

Environmental Protection Agency, within 30 days of application. 


2.02 PVC WATERSTOPS 

A. 	 General: Waterstops shall be extruded from an elastomeric polyvinyl chloride compound 

containing the plasticizers, resins, stabilizers, and other materials necessary to meet the 

requirements of these Specifications. No reclaimed or scrap material shall be used. The 

Contractor shall obtain from the waterstop manufacturer and shall furnish to the Engineer for 

review, current test reports and a written certification of the manufacturer that the material to be 

shipped to the job meets the physical requirements as outlined in the U.S. Anny Corps of 

Engineers Specification CRD-C572 and those listed herein. 


B. 	 Flatstrip and Center-Bulb Waterstops: Flatstrip and center-bulb waterstops shall be as detailed 

and as manufactured by: Kirkhill Rubber Co., Brea, California; Water Seals, Inc., Chicago, 

lllinois; Progress Unlimited, Inc ., New York, New York; Greenstreak Plastic Products Co., St. 

Louis, Missouri; or equal; provided, that at no place shall the thickness of flat strip waterstops, 

including the center bulb type, be less than 3/8-inch. 


C. 	 Multi-Rib Waterstops: Multi-rib waterstops, where required, shall be as detailed and as •
manufactured by Water Seals, Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, New 
York; Greenstreak Plastic Products Co., St.Louis, Missouri; or equal. Prefabricated joint fittings 
shall be used at all intersections of the ribbed-type waterstops. 

D. 	 Other Types of Waters tops: When other types of waters tops, not listed above are required and 

shown, they shall be subjected to the same requirements as those listed herein. 


E. 	 Waterstop Testing Requirements: When tested in accordance with the specified test standards, 

the waterstop material shall meet or exceed the following requirements: 


Physical Property, Sheet Material ASTM Std. 

Tensile Strength-min (psi) 1750 o 638, Type IV 
Ultimate Elongation-min (percent) 350 D 638, Type IV 
Low Temp Brittleness-max (degrees F) -35 0746 
Stiffness in Flexure-min (psi) 400 0747 

Accelerated Extraction (CRD-C572) 

Tensile Strength-min (psi) 1500 0638, Type IV 
Ultimate Elongation-min (percent) 300 0638, Type IV • 
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• Physical Property, Sheet Material 

Effect of Alkalies (CRO-C572) 

Change in Weight (percent) 


Change in Ourometer, Shore A 


Finish Waterstop 


Tensile Strength-min (psi) 

Ultimate Elongation-min (percent) 


2.03 JOINT SEALANT 

SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

Value ASTM Std. 

+0.25/-0.10 

+5 02240 

1400 0638, Type IV 
280 0638, Type IV 

A. 	 Joint sealant shall be polyurethane 101ymer designed for bonding to concrete which is 
continuously submerged in water. No lmaterial will be acceptable which has an unsatisfactory 
history as to bond or durability when used in the joints of liquid retaining structures. 

B. Joint sealant material shall meet the fol owing requirements (73 degrees F and 50 percent R.H.): 

• Work Life 

Time to Reach 20 Shore "A" Hardness 
(at 77 degrees F, 200 gr quantity) 

Ultimate Hardness (ASTM 02240) 

Tensile Strength (ASTM 0412) 

Ultimate Elongation (ASTM 0 4 12) 

Tear Resistance (Die C ASTM 0 624) 

Color Light Gray 

45 - 180 minutes 

24 hours, maximum 

20 - 45 Shore "A" 

200 psi, minimum 

400 percent, minimum 

75 pounds per inch of thickness, minimum 

• 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

2. 	 For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be 
used; all such compounds shall conform to the requirements ofANSVASTM C 920 Class •25, Grade NS, or Federal Specification TT-S-0227 E(3), Type II, Class A. 

3. 	 For plane horizontal joints, the self-leveling compounds which meet the requirements of 
ANSVASTM C 920 Class 25, Grade P, or Federal Specification IT-S-0227 E(3), Type I 
shall be used. For joints subject to either pedestrian or vehicular traffic, a compound 
providing non-tracking characteristics, and having a Shore "A" hardness range of 35 to 
45, shall be used. 

4 . 	 Primer materials, if recommended by the sealant manufacturer, shall conform to the 
printed recommendations of the sealant manufacturer. 

D. 	 All sealants, wherever shown, or required hereunder shall be PSI-270 as manufactured by 
Polymetric Systems Inc.; Elastothane 227R as manufactured by Pacific Polymers; Sikaflex 2C, as 
manufactured by Sika Corporation; or equal. 

2.04 	 JOINT MATERIALS 

A. 	 Bearing Pad: Bearing pad to be neoprene conforming to ASTM D2000, Grade 2 or 3, Type BC, 
tensile strength 10 MPa, 60 durometer hardness unless otherwise noted. 

B. 	 Neoprene Sponge: Sponge to be neoprene, closed-cell, expanded, conforming to ASTM D 1056, • 
Type 2C3-El. 

C. 	 Preformed Joint Filler: Preformed joint filler material shall be of the preformed non-extruding 
type joint filler constructed of cellular neoprene sponge rubber or polyurethane of firm texture. 
Bituminous fiber type will not be permitted. All non-extruding and resilient-type preformed 
expansion joint fillers shall conform to the requirements and tests set forth in ASTM D 1752 for 
Type I, except as otherwise specified herein. 

D. 	 Control Joint Former: Control joint formers shall be continuous plastic insert strips with 
anchorage ribs located at the bottom and a removable enlarged upper portion sized to form a 
sealant groove. Joint former inserts shall be sized to extend to a minimum of 114 the slab depth. 
The upper portion shall be readily removable without damage to the concrete. 

2.05 	 BACKING ROD 

A. 	 Backing rod shall be an extruded closed-cell, polyethylene foam rod. The material shall be 
compatible with the joint sealant material used and shall have a tensile strength of not less than 
40 psi and a compression deflection of approximately 25 percent at 8 psi . The rod shall be 1/8
inch larger in diameter than the joint width except that a one-inch diameter rod shall be used for 
a 3/4-inch wide joint. 

• 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

• 2.06 BOND BREAKER 


A. 	 Bond breaker shall be Super Bond Breaker as manufactured by Burke Company, San Mateo, 
California; Select Cure CRB as manu 'actured by Select Products Co., Upland, California; or 
equal. It shall contain a fugitive dye so that areas of application will be readily distinguishable. 

2.07 BENTONITE W A TERSTOP 

A. 	 Where called for in the Contract Docu ents, bentonite type waterstop, which shall expand in the 
presence of water to form a watertight ooint seal without damaging the concrete in which it is 
cast, shall be provided. 

B. 	 The bentonite waterstop shall be composed of75 percent bentonite. The balance of the material 
shall be butyl rubber-hydrocarbon with less than 1.0 percent volatile matter. The waterstop shall 
contain no asbestos fibers or asphaltics! 

C. 	 The manufacturer's rated application tenperature range shall be from 5 to 125 degrees F. The 
service temperature range shall be from -40 to 212 degrees F. 

D. 	 The cross sectional dimensions of the l expanded waterstop shall be one inch by 3/4-inch. 

• E. The waterstop shall be provided with an adhesive backing which will provide excellent adhesion 
to concrete surfaces. 

2.08 SLIP DOWELS 

A. 	 Slip dowels injoints shall be A36 smooth epoxy-coated bars, conforming to ASTM A 775. 

2.09 PVC TUBING 

A. 	 PVC tubing in joints shall be Sch. SDR 13.5, conforming to ASTM D 2241. 

PART 3 - E X E CUT ION 

3.01 GENERAL 

A. 	 Waterstops of the type specified herein s all be embedded in the concrete across joints as shown. 
All waterstops shall be fully continuous or the extent of the joint. Splices necessary to provide 

such continuity shall be accomplished in Iconformance to printed instructions ofmanufacturer of 
the waterstops. The CONTRACTOR s all take suitable precautions and means to support and 
protect the waterstops during the progress of the work and shall repair or replace at its own 
expense any waterstops damaged during the progress of the work. All waterstops shall be stored 

• 	 so as to permit free circulation of air around the waterstop material. 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

B. 	 When any waters top is installed in the concrete on one side of a joint, while the other half or • 
portion of the waterstop remains exposed to the atmosphere for more than 2 days, suitable 
precautions shall be taken to shade and protect the exposed waterstop from direct rays of the 
sun during the entire exposure and until the exposed portion of the waters top is embedded in 
concrete. 

C. 	 All construction joints in water bearing structures shall be keyed and waterstopped. 

3.02 	 SPLICES IN WATERSTOPS 

A. 	 Splices in waters tops shall be performed by heat sealing the adjacent waterstop sections in 

accordance with the manufacturer's printed recommendations. It is essential that: 


1. 	 The material not be damaged by heat sealing. 

2. 	 The splices have a tensile strength of not less than 60 percent of the unspliced materials 
tensile strength. 

3. 	 The continuity of the waters top ribs and of its tubular center axis be maintained. 

B. 	 Butt joints of the ends of2 identical waterstop sections may be made while the material is in the 

forms. 


C. 	 Alljoints with waters tops involving more than 2 ends to be jointed together, and all joints which •
involve an angle cut, aligrunent change, or the joining of2 dissimilar waterstop sections shall be 
prefabricated by the CONTRACTOR prior to placement in the forms, allowing not less than 24
inch long strips of waters top material beyond the joint. Upon being inspected and approved, 
such prefabricated waterstop joint assemblies shall be installed in the forms and the ends of the 
24-inch strips shall be butt welded to the straight run portions of waters top in place in the forms. 

D. 	 Where a centerbulb waterstop intersects and is jointed with a non-centerbulb waterstop, care 

shall be taken to seal the end of the centerbulb, using additional PVC material if needed. 


3.03 	 JOINT CONSTRUCTION 

A. 	 Setting Waterstops: 

1. 	 In order to eliminate faulty installation that may result in joint leakage, particular care 
shall be taken of the correct positioning of the waterstops during installation. Adequate 
provisions must be made to support and anchor the waterstops during the progress ofthe 
WORK and to insure the proper embedment in the concrete. The symmetrical halves of 
the waterstops shall be equally divided between the concrete pours at the joints. The 
center axis of the waters tops shall be coincident with the joint openings. Maximum 
density and imperviousness of the concrete shall be insured by thoroughly working it in • 
the vicinity of all joints. 

02/03112-04/02 03250-9 	 Page 9 of 12 



SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

• 2. In placing flat-strip waterstops 1n the fonns, means shall be provided to prevent them 
from being folded over by the boncrete as it is placed. Unless otherwise shown, all 
waterstops shall be held in place with light wire ties on 12-inch centers which shall be 
passed through the edge of the waters top and tied to the curtain of reinforcing steel. 
Horizontal waterstops, with their flat face in a vertical plane, shall be held in place with 
continuous supports to which t~e top edge of the waterstop shall be tacked. In placing 
concrete around horizontal wat~rstops, with their flat face in a horizontal plane, concrete 
shall be worked under the waterstops by hand so as to avoid the fonnation ofair and rock 
pockets. 

3. 	 In placing centerbulb waterstops in expansion joints, the centerbulb shall be centered on 
the joint filler material. 

4. 	 Waterstop in vertical wall joint . shall stop 6 inches from the top of the wall where such 
waterstop does not connect wit any other waterstop and is not to be connected to for a 
future concrete placement. 

• 
B. Joint Location: Construction joints, and other types of joints, shall be provided where shown. 

When not shown, construction joints hall be provided at 25-foot maximum spacing for all 
concrete construction, unless noted ot~erwise. Where joints are shown spaced greater than 40 
feet apart, additional joints shall be pr?vided to maintain the 25-foot maximum spacing. The 
location of all joints, of any type, shall ibe submitted for acceptance by the Engineer. 

I 
C. Joint Preparation: Special care shall e used in preparing concrete surfaces at joints where 

bonding between 2 sections of concret is required. Unless otherwise shown, such bonding will 
be required at all horizontal joints in ails. Surfaces shall be prepared in accordance with the 
requirements of Section 03310 - Strua ural Concrete. Except on horizontal wall construction 
joints, wall to slab joints or where otherwise shown or specified, at all joints where waterstops 
are required, the joint face of the firs~ pour shall be coated with a bond breaker as specified 
herein. 

D. Construction Joint Sealant: 

1. 	 Construction joints in water-oearing floor slabs, and elsewhere as shown, shall be 
provided with tapered groove which shall be filled with a construction joint sealant. 
The material used for fonning the tapered grooves shall be left in the grooves until just 
before the grooves are cleaned and filled with joint sealant. After removing the fonns 
from the grooves, alllaitance d fins shall be removed, and the grooves shall be sand
blasted. The ~ooves.shall be ~llowed to become thor.oughly dry, after which they sh~ll 
be blown out; Immediately thereafter, they shall be pnmed, bond breaker tape placed In 

the bottom of the groove, and filled with the construction joint sealant. The primer used 
shall be supplied by the same I anufacturer supplying the sealant. No sealant will be 

• 
pennitted to be used without a primer. Care shall be used to completely fill the sealant 
grooves. Areas designated to receive a sealant fillet shall be thoroughly cleaned, as 
outlined for the tapered grooves, prior to application of the sealant. 
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Bentonite waterstop 

nPtTIPlr\t by concrete is 

SECTION 03250 


shall 

2. 	 pnmer shall strictly 
recommendations the manufacturer, taking special care to properly mix the sealant 
prior to application. the sealant shall not be with bond 

curing compound, or any other which would with proper 
bonding of the All sealant shall achieve final cure at 7 days h""+"..,,, 

structure is 

3. 
'"''',",-'.H'''' record 

shall be installed by a competent specialty contractor who has a 
in similar installations. Before is commenced, 

the crew doing the WORK shall be instructed as to the proper ofapplication by a 
representative 

Thorough, uniform mixing of catalyst-cured materials is essential; care 
taken to properly sealer application. any sealer is 
the Contractor shall arrange to have crew doing WORK carefully 

instructed as to method and application by a representative 
sealant manufacturer. 

5. 	 Any which, the manufacturer's recommended the job 
conditions of the WORK hereunder, fails to properly cure shall be completely 

the shall be thoroughly to remove 
or partially sealant and with the 
sealant. All costs ofsuch removal, joint treatment, and appurtenant work shall 
be at of the 

traces ofthe 

E. Waterstop: 

1. 	 Where a bentonite waterstop is for in the Contract Documents, it shall 

with manufacturer's and except, as 


the manufacturer shall provide assistance in 
the field. 

2. 	 When requested by 

3. 	 Bentonite waterstop shall only 

6 inches of any 

The bentonite 
it shall 
the U!'ltp,."tn,n member shall 

as near as possible to 
joint. The minimum distance from 

5 

center of the joint 

the concrete member to be placed on the oernOlnJ waterstop is 
waterstop placed in or ground into 

concrete. shall be at 3/4 inch deep 1-114 inches wide. When 

5 
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SECTION 03250 
JOINTS IN CONCRETE STRUCTURES 

• in the groove, the minimum dJ ance from the edge of the waterstop to the face of the 

member shall be 2.5 inches. I 

6. 	 Where a bentonite waterstop is ~sed in combination with PVC waterstop, the bentonite 
waters top shall overlap the PV waterstop for a minimum of6 inches and shall be placed 

in contact with the PVC watersfop. 

7. 	 The bentonite waterstop shall ot be placed when the temperature of the waters top 
material is below 40 degrees F. The waterstop material may be warmed so that it shall 
remain above 40 degrees F duri g placement; however, means used to warm the material 
shall in no way harm the materi!al or its properties . The waterstop shall not be installed 
where the air temperature falls outside the manufacturer's recommended range. 

I 
8. 	 The concrete surface under the bentonite waters top shall be smooth and uniform. The 

concrete shall be ground smootf if needed. Alternately, the bentonite waterstop shall be 
bonded to the surface using an epoxy grout which completely fills all voids and 
irregularities beneath the water top material. Prior to installation, the concrete surface 
shall be wire brushed to remov any laitance or other materials that may interfere with 
the bonding of epoxy. 

• 
9. The bentonite waters top shall be secured in place with concrete nails and washers at 12

inch maximum spacing. This shall be in addition to the adhesive backing provided with 
the waterstop. 

F. Forming Control Joints: 

l. 	 Control joints shall be formed in slabs where indicated on the Drawings by preformed 
plastic inserts, sawcutting, or 0 her means found acceptable by the Engineer. The depth 
of the insert or sawcut shall be a minimum of 114 of the slab depth . 

2. 	 Sawcutting shall be done during the curing period as soon as possible after the concrete 
has reached final set and is strong enough to support the sawcutting operation without 
damage. The slab must be full r saturated at the time of sawcutting. 

3. 	 The removable portion of plaslic inserts shall remain in place and the sawcuts shall be 
protected against damage and &ntrusion of foreign material until the end of the curing 
period and until the concrete has dried sufficiently to allow sealant installation. 

4. 	 Sealant Installation: The formed or sawcut space shall be blown clean of any foreign 
material. A foam backer rod s I all be inserted to form a sealant depth equal to the width 
of the space but not less than 3/8 inch. Sealant shall then be installed as specified 
elsewhere in the Contract Documents. 

• 	 END OF SECTION 
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SECTION 03310 
STRUCTURAL CONCRETE 

PART 1- G ENE R A L •1.01 SECTION INCLUDES 

A. 	 Cast-in-place nonnal-weight structural concrete and mass concrete. 

1.02 UNIT PRICES 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this section. 

Include payment in unit price for applicable work as noted on the bidsheet. 


1.03 REFERENCES 

A. 	 ACI 301 - Specifications for Structural Concrete for Buildings. 

B. 	 ACI 304.2R - Placing Concrete by Pumping Methods. 

C. 	 ACI 305R - Hot Weather Concreting. 

D. 	 ACI 306 .1 - Standard Specification for Cold Weather Concreting. 

E. 	 ACI 309R - Guide for Consolidation of Concrete. 

F. 	 ACI 318 - Building Code Requirements for Reinforced Concrete. • 
G. 	 ACI 350R - Environmental Engineering Concrete Structures. 

H. 	 ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the 

Field . 


I. 	 ASTM C33 - Standard Specification for Concrete Aggregates. 

J . 	 ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 


K. 	 ASTM C42 - Standard Method of Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete. 


L. 	 ASTM C88 - Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate 

or Magnesium Sulfate. 


M. 	 ASTM C94 - Standard Specifications for Ready-Mixed Concrete. 

N. 	 ASTM C127 - Standard Test Method for Specific Gravity and Absorption of Coarse 
Aggregate. • 
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• o. ASTM C 131 - Standard Test Method for Resistance to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in t e Los Angeles Machine. 

P. 	 ASTM C136 - Sieve Analyses ofFinend Coarse Aggregates. 

Q. 	 ASTM C143 - Standard Test Method for Slump of Hydraulic Cement Concrete. 

R. ASTM C150 - Standard Specification for Portland Cement. 

Change of Hardened Hydraulic Cement Mortar and 
Concrete. 

S. 	 ASTM C157 - Test Method for Len 

T. 	 ASTM C 172 - Standard Practice for Sampling Freshly Mixed Concrete. 

U. 	 ASTM C 173 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method. 

V. 	 ASTM CI92 - Method of Making and uring Concrete Test Specimens in the Laboratory. 

W . 	 ASTM C231 - Standard Test Metho 1 for Air Content of Freshly Mixed Concrete by the 
Pressure Method. 

• X. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 

Y . 	 ASTM C330 - Standard Specification lor Lightweight Aggregates for Structural Concrete. 

z. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete. 


AA. ASTM C535 - Standard Test Method for Resistance to Degradation of Large-Size Coarse 

Aggregate by Abrasion and Impact in r e Los Angeles Machine. 

AB. ASTM C567 - Standard Test Method for Unit Weight of Structural Lightweight Concrete. 

AC. ASTM CI064 - Standard Test Methdd for Temperature of Freshly Mixed Portland Cement 
Concrete. 

AD. Concrete Plant Manufacturer's Burq:au (CPMB), Plant Mixer Manufacturers Division : 
Concrete Plant Mixer Standards. 

AE. National Ready-Mixed Concrete As ociation (NRMCA): Certification of Ready-Mixed 
Concrete Production Facilities (check~ist with instructions). 

AF. John Wiley and Sons, Interscience Publishers Division, "Encyclopedia of Industrial 

• 
Chemical Analysis," Vol. 15, Page 230 (alkalinity test procedure) . 
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1.04 	 DEFINITIONS 

Concrete: 4 feet or more • 
Weather: Any of high air low relative humidity 

velocity tending to impair quality of fresh or hardened concrete or otherwise 
abnormal properties. 

Cold Weather: Period for more than 2 days, mean daily temperature is 
below 40 degrees 

SUBMITTALS 

to Part B Conditions of the submittal procedures. 

Mill Certificates: bulk cement. Submit concrete supplier cement mill 
with each concrete delivery ticket. submittal is required for day's 

delivery. Copies of delivery ticket and to 
Project Manager's 

shaH be attached to 
on site. Provide specimens for testing 

by Project Manager. 

Mixes: 

L 	 Concrete mix by a qualified "'....11"....'" engmeer. •
2. 	 Submit test data on proposed design mixes type of concrete in Work, 

including each and variations in type, source or quantity of material. Include 
type, brand and amount of cementitious 
admixture; 
absorption; total water (including 
compressIve test results for 7 and 
and D concrete at 21 or days of drying. 

3. 	 Submit abrasion soundness test results aggregate. 

Testing of including sieve analysis shall be perfom1ed by a 
independent laboratory. Tests shall performed no earlier than 3 
months before Notice to Proceed. 

5. 	 Provide standard data for plant 
copies of laboratory test and standard 
ACI 318, Item .1. tests shalt 
months. When data is not 

m 

type, brand and amount 
content; aggregate sources, gradations, specific 

moisture 

and design does not Contractor of responsibility to 
and strength required by Specifications. • 
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• 6. Submit infonnation indicating that the mixing water adhere to the requirements of 
ASTM C94. 

D. Admixtures: Submit manufacturer's te I hnical infonnation, including following: 

l. 	 Air-Entraining Admixture: (!Jive requirements to control air content under all 
conditions, including temperature variations and presence of other admixtures . 

2. 	 Chemical Admixtures: Give rl quirements for quantities and types to be used under 
various temperatures and job conditions to produce unifonn, workable concrete mix. 
Submit evidence of compatibility with other admixtures and cementitious materials 
proposed for use in design mix 

E. 	 High-Range Water Reducer (Superplasticizer): When proposed for use, submit 
manufacturer's technical infonnation and instructions for use of superplasticizer. State 
whether superplasticizer will be added at ready-mix plant or job site. When superplasticizer 
will be added at job site, submit prop~sed plan for measuring and adding superplasticizer to 
concrete mix at job site, and establisH dosing area on site with holding tanks and metering 
devices .. When . s~perplasticizer i~ ~o ~e ad?ed a.t ready-mix pl~nt, submit conting~ncy pl~ns 
for addIng additional superplastlclzeJt at Job site when reqUired due to delay In plaCIng 
concrete. Identify portions of Work on which superplasticizer is proposed for use. 

• F. Hot and Cold Weather Concreting: ~Ubmit, when applicable, proposed plans for hot and 
cold weather concreting. Review a~d acceptance of proposed procedure will not relieve 
Contractor of responsibility for quali t)1 of finished product. 

G. 	 Project Record Drawings : Accurate' y record actual locations of embedded utilities and 
components which are concealed from view. 

1.06 	 QUALITY ASSURANCE 

A. 	 Provide necessary controls during er aluation of materials, mix designs, production and 
delivery of concrete, placement and compaction to assure that the Work will be accomplished 
in accordance with Contract Documehts. Maintain records of concrete placement. Record 
dates, locations, quantities, air temperatures, and test samples taken. 

B. 	 Code Requirements: Concrete co struction for buildings shall conform to ACI 318. 
Concrete construction for water and wastewater treatment and conveying structures shall 
conform to ACI 318 with modifications by ACI 350R, Item 2.6. Where this Specification 
conflicts with ACI 318 or ACI 350R, this Specification governs. 

C. 	 Testing and Other Quality Control Se Ices: 

• 
1. Concrete testing required in this section, except concrete mix design, limestone 

aggregate test data, and testing of deficient concrete, will be performed by an 
independent commercial testing laboratory employed and paid by the Owner. 
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of 

before concrete placement 

specimens from 
standard 

7(a) (b) of ASTM 

mIx by 

2. material and cooperate fully with laboratory technician In 

obtaining for required tests. 

3 Standard . The following testing and quality control services provided 
Laboratory: 

a. 	 Verification that plant facilities conform to NRMCA 
"Certification Ready-Mix Production 

b. of proposed materials for compliance with this 

c. 	 Review of 

d. 	
compliance with 

of materials at or stockpiles work 
Specification. 

e. 	 Strength concrete to following 

(1) 	 Obtaining samples for test cylinders from every 100 yards 
any portion than 100 cubic for each mix placed 

each day, to ASTM C 1 with each sample obtained from a 
concrete on a representative, random 

by 	 means other random 
is not allowed. 

sample according to ASTM C31, 
and conditions as 

(3) 	 at 7 days and two specimens at days 
according to ASTM reporting test results strengths of 
two However, improper 
sampling, molding or 

considered test When high-early-strength concrete is 
tested at 3 and 7 

f. content: of content of normal 
weight concrete according to 

strength test, 

g. 	 Slump: each strength whenever of concrete appears 
to conducting slump test in accordance with ASTM C143. 

h. 	 Temperature: For strength checking concrete temperature 
accordance with ASTM C 1064. 

I. 

and unit 

concrete: strength or more frequently when 
by Owner's Representative, determination of air content by ASTM 

ASTM 
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• J. Monitoring of current Clnd forecasted climatic conditions to detennine when 
rate of evaporation, as detennined by Figure 2.1.5 of ACI 305R, will produce 
loss of 0.2 . poun?s of "'fater, or more, per square foot per hour. ~esting lab 
representative will advise Contractor to use hot weather precautions when 
such conditions will exi ~t during concrete placement, and note on concrete test 
reports when Contractdr has been advised that hot weather conditions will 
exist. 

k. 	 Class A and 0 Concrete Shrinkage Tests: Perfonnance of drying shrinkage 
tests for trial batches as follows: 

(1) 	 Preparation and Testing of Specimens: Compression and drying 
shrinkage test specimens will be taken in each case from the same 
concrete sample; shrinkage tests will be considered a part of the 
nonnal compres~ion tests for the project. 4-inch by 4-inch by II-inch 
prisms with an leffective gage length of 10 inches, fabricated, cured, 
dried and measured in accordance with ASTM C157, modified as 
follows: 

• 
(a) Wet cur 'ng: Remove specimens from molds at an age of 23 

hours ±] hour after trial batching and immediately immerse in 
water at fl O degrees F ±3 degrees F for at least 30 minutes; 

(b) 	 Measure within 30 minutes after first 30 minutes of immersion 
to dete~ine original length (not to be confused with "base 
length") ; 

(c) 	 Then s~bmerge in saturated limewater, at 73 degrees F ±3 
degrees ,for 7 days; 

(d) 	 Then measure at age 7 days to establish "base length" for 
drying shrinkage calculations ("zero" days drying age); 

(e) 	 Calculat~ expansion (base length expressed as a percentage of 
original ~ength); 

(f) 	 Immedi~tely store specimens in a temperature- and humidity
contro1l1d room maintained at 73 degrees F, ±3 degrees F and 
50 percent ±4 percent relative humidity, for the remainder of 
the test. 

• 
(g) Measure to detennine shrinkage, expressed as percentage of 

base Ie gth. Compute the drying shrinkage defonnation of 
each specimen as the difference between the base length (at 
"zero" days drying age) and the length after drying at each test 
age. Compute the average drying shrinkage defonnation of the 
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at each test age. If the • 
any 

that 
"'''''·''""nt of 

for 7, 21, and 28 days of 

departs from the average of 
more than 0.0004 inch, disregard the results 

Report results of shrinkage tests 

(h) 

4. Additional 
by an independent 

The following will be perfonned 
paid by the Owner. 

a. Checking 

b. 

c. Molding and 

d. tests 

cement 

or 

concrete 

conducting 

ambient 
temperature. 

e. one test for each 
steel on 

with "Encyclopedia of • 
5. Contractor quality control services: 

a. laboratory, acceptable to Owner's 
each class of concrete for 

b. Notify commercial laboratory 
hours prior to placing concrete. 

by the CONTRACTOR 24 

6. Testing of deficient concrete in 

a. When of three test results fail to equal or 
exceed specified strength, or individual test result falls 
below specified strength by more than 500 
considered potentially 
testing 

Contractor shall pay costs, 
in providing additional • 
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• c. I 	 I anaI'YSIS orReplace concrete work judged inadequate by core tests, structura 
load tests at no addition~1 cost to the OWNER. 

d. 	 Core Tests: 

(1) 	 Obtain and test ores in accordance with ASTM C42. Where concrete 
in structure wi 1 be dry under service conditions, air dry cores 
(temperature 60 to 80 degrees F, relative humidity less than 60 
percent) for 7 d ys before test; test dry. Where concrete in structure 
will be more th~n superficially wet under service conditions, test cores 
after moisture conditioning in accordance with ASTM C42. 

(2) 	 Take at least three representative cores from each member or area of 
concrete in placf that is considered potentially deficient. Location of 
cores shall be determined by Engineer so as to least impair strength of 
structure. Whe1' before testing, one or more cores shows evidence of 
having been da naged during or after removal from structure, replace 
the damaged cores. 

• 
(3) Concrete in area represented by core test will be considered adequate 

when average ftrength of cores is equal to at least 85 percent of 
specified strength, and when no single core is less than 75 percent of 
specified strength . 

I 

(4) 	 Patch core holes in accordance with Section 03350 - Concrete 
Finishing. 

e. 	 Structural Analysis: ~en core tests are inconclusive or impractical to obtain, 

~~;~':~:;.:;;,~~;~:f:ltiOnal structural analysis at Contractor's expense to 

f. 	 Load Tests: When cor tests and structural analysis do not confirm safety of 
structure, load tests rna be required, and their results evaluated, in accordance 
with ACI 318. 

g. 	 Testing by impact hTmer, sonoscope, probe penetration tests (Windsor 
probe), or other nondestructive device may be permitted by Engineer to 
determine relative strengths at various locations in structure, to evaluate 
concrete strength in plfce, or for selecting areas to be cored. However, such 
tests, unless properly oalibrated and correlated with other test data, shall not 
be used as basis for acoeptance or rejection of structure's safety. 

1.07 STORAGE AND HANDLING OF MIA.TERIALS 


• A. Cement: Store cement in weathertight buildings, bins or silos to provide protection from 
dampness and contamination and to inimize warehouse set. When there is any doubt as to 
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expansive potential of shrinkage-compensating cements because of method or length 
storage and exposure, laboratory test cement before use. 

c. 

excessive or 
contamination or with 

horizontal layers not exceeding 3 
Build stockpiles in 

Complete each layer before 
next is ct<:>."tp.1i 

allow fine aggregate to drain until unifonn moisture content 
is reached. 

Admixtures: Store admixtures to avoid contamination, 
of or solutions, provide suitable 

assure unifonn distribution of ingredients. Protect liquid admixtures 
temperature which would adversely their characteristics. 

Lightweight 
. 
m 

in stockpiles, under continuous fog 
adequate drainage in stockpile areas 
contaminated 

to eliminate excess water 

as necessary 
to 

to 

of 

PART 2 - POD U C T S 

2.01 MATERIALS 

A. Cement: 

1. one brand of cement 

or For 

.
exceSSive 

2. 	 Portland Cement: C150, III only 
when specifically authorized by in wntmg. II, including the 
requirements in construction of liquid-containing structures and 
towers, on 

3. 	 shall to AST 18. Concrete 
proportioned to account for the properties of the 
for the specific properties fly ash concrete thus resulting. 

Admixtures: 

shall 
fly ash to account 

L chloride, or more than 0.05 
percent 

2. Air-Entraining Admixtures: ASTM compatible with admixtures used. 
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3. 	 Chemical Admixtures: type, nonstaining, chloride-free admixtures• 
 pOl~er 

confonning to ASTM C494, Type A, C, D or E. 

4. 	 High-Range Water Reducer (Superplasticizer): ASTM C494, Type F or G, 
compatible with and by the sa e manufacturer as other admixtures. 

5. 	 Fly Ash may be used as a pozzolan to replace a portion of the Portland cement in a 
concrete mix, subject to the approval of the Engineer. Fly Ash, when used, shall 
confonn to ASTM C698. Concrete mixes using fly ash shall be proportioned to 
account for the properties of tHe specific fly ash used and to account for the specific 
properties of the fly ash concrete thus resulting. The ratio of the amount of the fly ash 
to the total amount of fly ash arid cement in the mix shall not exceed ten (10) percent. 

C. 	 Mixing Water: Use clean, potable wa er, free from hannful amounts of oils, acids, alkalis or 
other deleterious substances, meeting r qUirements of ASTM C94. 

D. 	 Aggregates: Use coarse aggregate fmm only one source and fine aggregate from only one 
source, for exposed concrete in any si gle structure. 

• 
1. Coarse Aggregate: Gravel, crushed gravel or crushed limestone confonning to 

ASTM C33. For wastewat If treatment and conveying structures, provide only 
crushed limestone . 

2. 	 Fine Aggregate: Natural saIl~ complying with ASTM C33, except provide only 
crushed limestone for wastewater treatment and conveying structures. 

3. 	 Limestone aggregate shall J nform to ASTM C33 and the following additional 
requirements: Clean, hard, strong and durable particles free of chemicals and 
coatings of silt, clay, or othe~ fine materials that may affect hydration and bond of 
cement paste. Select crush~d limestone: High-calcium limestone (minimum 95 
percent CaC03 and maximum 3.5 percent MgC0 3) with maximum Los Angeles 
Abrasion loss of 38 percent, ~hen tested in accordance with ASTM C131 or ASTM 
C535. Test aggregate for souhdness in accordance with ASTM C88; maximum loss 
shall not exceed 18 percent aft r 5 cycles of magnesium sui fate test. 

· 	 . f l4. 	 M aXlmum size 0 coarse aggre ate: 

a. 	 Nonnal weight concrete, except as noted below: 1-112 inches. 

b. 	 Fonned members 6 inc es or less in least dimension: 115 least dimension. 

c. 	 Slabs: 113 depth of slab. 

• 
d. Drilled shafts: 113 cle~rance between reinforcing steel, but not greater than 

3/4 inch . 

e. 	 Concrete fill, seal slab and bonded concrete topping in clarifiers: 3/8 inch. 
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5. 	 Coarse aggregate for lightweight concrete: ASTM C330. Grading limits: 3/4 inch to 
No.4. 

6. 	 Abrasive Aggregate: Conform to requirements of Section 03350 - Concrete 
Finishing. 

E. 	 Calcium Chloride: Not permitted. 

F. 	 Evaporation Retardant: Masterbuilders "Confilm", Euclid "Eucobar", or equal. 

G. 	 Miscellaneous Materials: 

1. 	 Bonding Agent: Two-component modified epoxy resin. 

2. 	 Vapor barrier: 6 mil clear polyethylene film of type recommended for below-grade 
application. 

3. 	 Non-shrink grout: premixed compound consisting of non-metallic aggregate, cement 
and water-reducing and plasticizing agents; capable of developing mInImum 
compressive strength of 2,400 psi in 48 hours and 7,000 psi in 28 days. 

2.02 	 CONCRETE MIX 

A. 	 Objective: Select proportions of ingredients to produce concrete having proper placability, 
durability, strength, appearance and other specified properties. 

B. 	 Mix Design: Employ and pay an independent commercial testing laboratory, acceptable to 
Owner's Representative, to prepare and test mix designs for each type of concrete specified. 
Proportion mix design ingredients by weight. Submit mix designs and test results for 
approval. 

1. 	 During the trial batches, aggregate proportions may be adjusted by the testing 
laboratory using two coarse aggregate size ranges to obtain the required properties. If 
one size range produces an acceptable mix, a second size range need not be used. 
Such adjustments shall be considered refinements to the mix design and shall not be 
the basis for extra compensation to the Contractor. Concrete shall conform to the 
requirements of this Section, whether the aggregate proportions are from the 
Contractor's preliminary mix design, or whether the proportions have been adjusted 
during the trial batch process. Prepare trial batches using the aggregates, cement and 
admixtures proposed for the project. Make trial batches large enough to obtain 3 
drying shrinkage test specimens and 6 compression test specimens from each batch. 
Shrinkage testing is required only for Class C and D concrete. 

2. 	 Detennine compressive strength by testing 6-inch diameter by 12-inch high cylinders, 
made, cured and tested in accordance with ASTM C192 and ASTM C39. Test 3 
compression test cylinders at 7 days and 3 at 28 days. Average compressive strength 
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• for the 3 cylinders tested at 28 (lays for any given trial batch shall be not less than 125 
percent of the specified comprdssive strength. 

3. Perform sieve analysis of the cpmbined aggregate for each trial batch according to of 
ASTM C136. Report percenta~e passing each sieve. 

4. 	 In mix designs for Class C and concrete, fine aggregate shall not exceed 41 percent 
of total aggregate by weight. 

C. Shrinkage Limitations, Class A and 0 Concrete: 

1. 	 Maximum concrete shrinkage for specimens cast in the laboratory from the trial 
batch : 0.036 percent as meas Ired at 21-day drying age, or 0.042 percent at 28-day 
drying age. Use for construcUon only mix designs that meet trial batch shrinkage 
requirements. Shrinkage limitations apply only to Class A and 0 concrete. 

2. 	 Maximum concrete shrinkage for specimens cast in the field shall not exceed the trial 
batch maximum shrinkage req~irement by more than 25 percent. 

• 
3. If the required shrinkage limitL ion is not met during construction, take any or all of 

the following actions, at no adbitional cost to the OWNER, for securing the specified 
shrinkage requirements: Changing the source or aggregates, cement or admixtures; 
reducing water content; washing of aggregate to reduce fines; increasing the number 
of construction joints; modifying the curing requirements; or other actions designed 
to minimize shrinkage or its e ects. 

D. Selecting Ingredient Proportions for c r ncrete: 

1. 	 Proportion concrete mix acconIling to ACI 301, Chapter 3. 

2. 	 Establish concrete mix desiJ by laboratory trial batches prepared by independent 
testing laboratory, or on ba is of previous field experience in accordance with 
provisions of ACI 318, Item 5.3; however, minimum cement content for each class of 
concrete shall not be less than specified. 

3. 	 Concrete mix design data submitted for review shall have average 28-day 
compressive strength calculated in accordance with ACI 318, Item 5.3.2.1. When 
data is not available to detef ine standard deviation in accordance with ACI 318, 
Item 5.3 .1, average 28-day st ength of mix design shall conform to ACI 318, Table 
5.3.2.2 . 

4. 	 The ratio of the amount of the fly ash to the total amount of fly ash and cement in the 
mix shall not exceed 25 percent. 

E. Water-Cement Ratios: • 1. Maximum allowable water-cement ratios shall be as follows: 

08/03111 - 04/02R 	 Page 12 of 23 



construction, 
318, Item 
than 

impermeability and smoothness of surface. 
with in the nature or moisture content 

SECTION 03310 


a. 	 Concrete for liquid-containing structures: OA5. 

b. 	 Concrete subjected to water, salt spray or OAO. 

c. 	 All other concrete: 

2. 	 Superplasticizer may added to maintain specified maximum water-cement 
Include free water in aggregate in water-cement ratio computations. 

Adjustment of Proportions: sufficient data available 

mix may adjusted upon approval Engineer, in accordance with 

however, minimum cement content for each concrete shall not 


o. Air: 	 concrete drilled shafts. content accordance 
ASTM C173: 4 to 6 percent. 

H. Consistency, Workability, and Slump: 

I. 	 quantity of water in a batch concrete shall sufficient, with a normal 
mixing to produce concrete which can be properly without 
segregation, and which can compacted by vibratory methods as specified, to give 
the strength, 
quantity of water as 
aggregates, to maintain uniform of a 
consistency the concrete in batches 
ASTM C I Slumps shall be as follows: 

Minimum Slump 

Portland Concrete: 2" 

Concrete to be dosed with 1" 3" 

superplasticizer: 


Weight 9" 

dosing with 

Lightweight Concrete after 7" 

dosing with superplasticizer: 

Drilled Concrete: 8" 


5 inches. * Minimum slump drilled shafts are cast temporary 

2. 	 Specified slump shall apply at time when concrete is discharged at job Perform 
slump tests to monitor uniformity and consistency of concrete delivered to job site; 
however, do not use as mix not exceed water-cement ratios 
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1. Admixtures: 	 Proportion admixtures a , cording to manufacturer's recommendations. Use of 
• 	 accelerator is pennitted when air tem~erature is less than 40 degrees F. Use of retarder is 

pennitted when temperature of placed concrete exceeds 65 degrees F. 

1. 	 High-Range Water Reducers (SuPf rplasticizers): Use superplasticizer to improve 
workability of concrete or delay hydration of cement, in accordance with requirements and 
recommendations of product manufac rer and approved submittals. 

K. 	 Concrete Classification and Strength: 

1. 	 Strength: Confonn to values or class of concrete indicated on Drawings for each 
portion of Work. Requirements are based on 28-day compressive strength. If high 
early-strength concrete is allo ed, requirements are based on 7-day compressive 
strength. 

2. Classification: 

Class Minimum 28-Day 
(Nonnal- Compressive trength Minimum Cement Content 
weight) (psi) I Pounds per Cubic Yard 

Concrete for Structures containL g Water or Wastewater

• A 4000 
B 1500 
C 3000 
D 5000 
H 3000 

Concrete for Buildings, Slabs 0 

AB 4000 
BB 1500 
CB 3000 
DB 5000 

564 (6 Sacks) 
423 (3-112 Sacks) 
470 (5 Sacks) 
658 (7 Sacks) 
610 (6-112 Sacks) 

Grade and Miscellaneous Structures 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

Class Minimum 2~-Day 
(Light- Compressive . trength Minimum Cement Content 
weight) (psi) Pounds per Cubic Yard 

E 3000 Not Applicable 
F 4000 Not Applicable 
G 5000 Not Applicable 

• 
3. Maximum size aggregate for Class H concrete: 3/8 inch. Maximum size aggregate 

for all other nonnal-weight concrete: 1-112 inches, except as specified in Paragraph 
2.01DA. 
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shown otherwise on 
Correlate 

for "ro/'=~'" 

Fill and topping. 
and is not 

When required is not obtained with minimum cement content as specified, 
add cement, lower water-cement ratio or provide aggregates as 

5. 	 In addition to conforming to specified strength, lightweight concrete must within 
specified unit limits. Maximum air-dry unit weight is 118 pounds 
foot; minimum is 110 per cubic foot 
Determine air-dry in accordance with 

with fresh 

Classes of Concrete: 

1. 	 Use classes of concrete as indicated on the Drawings and in other specifications. 

2. 	 Liquid-containing structures: not otherwise 
structures containing water or wastewater and utility applications in 

use the following ,",£,-""""",,,, 

the 
described: 

~+".~~<,,~ concrete and not A ..... ". ..... ", defined. 

Class B: concrete used for pipes, seal slabs, thrust 
blocks and trench dams, unless indicated otherwise. 

a. 	 Class A: 

exceeds 3 inches in 
the majority of a inches thick, 
concrete may be 

3 

c. 	 Class H: 

structures: not An,,,,,.,,,, indicated, use following classes In 

described: 

a. 	 Class AB: All concrete and where not otherwise defined. 

b. 	 Class BB: Unreinforced concrete fill under structures. 

2.03 NORMAL WEIGHT 

to 301, Chapter 7. 


Concrete: 


A. 

batch, mix and 
shall 

ready-mixed concrete according to ASTM C94. 
Plant equipment and 

1. 
conform to NRMCA "Certification of Ready 

HAI."-",,, Concrete Production 

2. 	 batch tickets with information specified in 

with concrete and give to 
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• C. Batch Mixing at Site: 

1. 	 Mix concrete in batch mixer conforming to requirements of CPMB "Concrete Plant 
Mixer Standards". Use mixer equipped with suitable charging hopper, water storage 
tank and water measuring device. Batch mixer shall be capable of mixing aggregates, 
cement and water into uniform ass within specified mixing time, and of discharging 
mix without segregation. Operate mixer according to rated capacity and 
recommended revolutions per minute printed on manufacturer's rating plate. 

2. 	 Charge batch into mixer so some water will enter before cement and aggregates. 
Keep water running until one- ourth of specified mixing time has elapsed. Provide 
controls to prevent dischargi g until required mixing time has elapsed. When 
concrete of normal weight is specified, provide controls to prevent addition of water 
during mixing. Discharge enti t batch before mixer is recharged. 

3. 	 Mix each batch of 2 cubic yal1(ls or less for not less than 1 minute and 30 seconds. 
Increase minimum mixing time 15 seconds for each additional cubic yard or fraction 
of cubic yard. 

4. 	 Keep mixer clean. Replace pi k-up and throw-over blades in drum when they have 
lost 10 percent of original depth . 

• D. Admixtures: 

1. 	 Charge air-entraining and che ical admixtures into mixer as solution using automatic 
dispenser or similar metering device. Measure admixture to accuracy within ± 3 
percent. Do not use admixtures in powdered form. 

2. 	 Two or more admixtures may be used in same concrete, provided that admixtures in 
combination retain full efficiepcy and have no deleterious effect on concrete or on 
properties of each other. Inject admixtures separately during batching sequence. 

3. 	 Add retarding admixtures as soon as practicable after addition of cement. 

E. Temperature Control: 

1. 	 When ambient temperature ff lls below 40 degrees F, keep as-mixed temperature 
above 55 degrees F to maintain concrete above minimum placing temperature. 

2. 	 When water or aggregate has been heated, combine water with aggregate in mixer 
before cement is added. Do n@t add cement to mixtures of water and aggregate when 
temperature of mixture is greater than 100 degrees F. 

• 
3. In hot weather, maintain emperature of concrete below maximum placing 

temperature. When necessar , temperature may be lowered by cooling ingredients, 
cooling mixer drum by fog spray, using chilled water or well-crushed ice in whole or 
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part for added water, or arranging 	 so that time of and 
placement does not generate 

4. 	 Submit hot and cold weather concreting plans for approval. 

2.04 	 MIXING LIGHTWEIGHT 

A. Absorption Aggregates: Mixing procedures vary according to total 
absorption by weight Determine total absorption by weight 
predamping in accordance with 

lightweight 

Percent or Follow same requirements as mixing normal-weight 
preparing concrete made low-absorptive lightweight 

than 2 percent additional water in 
or less total absorption by To be low-absorptive, 

hour after 

More Than 10 Percent Batch mix concrete made with lightweight 
aggregates having more than 10 percent total absorption by as follows: 

1. 	 Place approximately 80 percent mixing water in mixer. 

2. 	 If are pre-dampened, add air-entraining admixture and all Mix 
for minimum of 30 or 5 to 10 revolutions of mixer. 

3. 	 When predampened, mix 
or 15 to 30 revolutions 

add air-entraining admixture and mix for additional 30 seconds. 

4. 	 in the following add or admixtures (other than 
air-entraining all cement, and mixing water withheld. 

5. Complete mixing using .....,..,('P,(11 for concrete. 

MASS 

cementA. 	 Do not use high III) or u,",,",,,,.,,,. 

B. 	 high-range water-reducing admixture (superpJasticizer) to minimize water content and 
cement content. 

joints when 
effects of high 

or rapid 

Specified admixture 
concrete, to 

in concrete or 

be 

maximum temperature 
temperature rise. 
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• A. Select equipment of size and design to ensure continuous flow of concrete at delivery end . 
Conform to following equipment and operations requirements. 

B. 	 Truck mixers, agitators and manner I f operation: Conform to ASTM C94. Use of non
agitating equipment for transporting c ncrete is not permitted. 

C. 	 Belt conveyors: Configure horizontally, or at a slope causing no segregation or loss. Use 
approved arrangement at discharge e d to prevent separation. Discharge long runs without 
separation into hopper. 

D. 	 Chutes: Metal or metal-lined (other than aluminum). Arrange for vertical-to-horizontal 
slopes not more than 1 to 2 nor less tr an 1 to 3. Chutes longer than 20 feet or not meeting 
slope requirements may be used if concrete is discharged into hopper before distribution. 

E. Do not use aluminum or aluminum-all y pipe or chutes for conveying concrete. 

PART 3 - EX E CUT ION 

3.01 SPECIAL CONSIDERATIONS 

• 
A. Concreting Under Water: Not pel1l\itted except where shown otherwise on Drawings or 

approved by Engineer. When shown br permitted, deposit concrete under water by methods 
acceptable to the Engineer so fresh concrete enters mass of previously-placed concrete from 
within, causing water to be displaced ith minimum disturbance at surface of concrete. 

B. 	 Protection from Adverse Weather: p nless adequate protection is provided or Engineer's 
approval is obtained, do not place c01crete during rain, sleet, snow or freezing weather. Do 
not permit rainwater to increase mixing water or to damage surface finish. If rainfall occurs 
after placing operations begin, provide adequate covering to protect Work. 

3.02 PREPARATION OF SURFACES FOR CONCRETING 

A. Earth Surfaces: 

1. Under interior slabs on grade, install vapor barrier. Lap joints at least 6 inches and 
seal watertight with tape, or sealant applied between overlapping edges and ends. 
Repair vapor barrier damaged during placement of reinforcing and inserts with vapor 
barrier material; lap over damaged areas at least 6 inches and seal watertight. 

2. Other Earth Surfaces: Thoroughly wet by sprinkling prior to placing concrete, and 
keep moist by frequent sprinkling up to time of placing concrete thereon. Remove 
standing water. Surfaces shah be free from standing water, mud and debris at the 
time of placing concrete. 

• B. Construction Joints: 
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1. 	 Definition: Concrete upon or against which concrete is to be placed, where • 
the placement of the concrete has been intenupted so that, in judgement of the 
Engineer, new concrete cannot incorporated previously placed. 

2. 	 Intenuptions: When concrete is to enough for 
concrete to take a or other means to to secure 

union with where acceptable 
Engineer. 

3. 	
Except where the 

surfaces of laitance, loose or uv.Lv\."U 

inch and thoroughly. 
or sandblasting (exposing 

Give surfaces a compacted, 
call for joint surfaces to 

Remove 

coated, clean joint 
surface for good 

water 

bond. 
concrete and hydroblasting 
roughen surface to to a depth 

of at least 1/4 from the 
construction joint surface new concrete is placed. 

surfaces have 
with a 3-inch lift of a grout 
OOf'PO,~tp' place and spread 

thereafter. 

cover approximately 
of Class C concrete 

joints 

inserts and lU\.,UU',,",U items in secure reinforcement, 
indicated on shop drawings and as required. 

acceptance before concrete is placed. Accuracy of <ll"'>t-n,pnt is the sole 
the Contractor. •

D. 	 Place no concrete until formwork, 
have been completed and ac(:eotea 


that have become 

concrete. 


embedded items, reinforcement 
the Engineer. Clean 

with grout or previously-placed concrete 

E. 	 Against Old: concrete is to be cast against old concrete (any 
concrete is than 60 days thoroughly clean and 
the old concrete by hydro-blasting or (exposing aggregate). 
with epoxy bonding agent following written instructions 
otherwise. noted otherwise, this provision does not apply to vertical wall where 
waterstop is 

F. 	

concrete has attained its initial set. 
a manner and at a 

and other HV"'V...,.., 

structure until water 
and 

Protection Water: Place no concrete in 
be filled with concrete has been properly cut 
clear the work. Deposit no concrete 

conduit, dowels and other ferrous to • 
of concrete so there is at a2 

08/03/11 ·04/02R 03310-19 	 190f23 

G. Corrosion Position and support 
be embedded 



SECTION 03310 
STRUCTURAL CONCRETE 

• inch clearance between them and any part of the concrete reinforcement. Do not secure such 
items in position by wiring or welding them to the reinforcement. 

H. 	 Where practicable, provide for openin~s for pipes, inserts for pipe hangers and brackets and 
setting of anchors during placing of cohcrete. 

1. 	 Accurately set anchor bolts and maintJin in position with templates while they are being 
embedded in concrete. 

J. 	 Cleaning: Immediately before concrete is placed, thoroughly clean dirt, grease, grout, 
mortar, loose scale, rust and other fo eign substances from surfaces of metalwork to be in 
contact with concrete. 

3.03 	 HANDLING, TRANSPORTING ANID PLACING CONCRETE 

A. 	 Confonn to applicable requirements of Chapter 8 of ACI 301 and this Section. Use no 
aluminum materials in conveying concrete. 

B. 	 Rejected Work: Remove concrete found to be defective or non-confonning in materials or 
workmanship. Replace rejected con<J:rete with concrete meeting requirements of Contract 
Documents, at no additional cost to th Owner. 

• c. Unauthorized Placement: Place no concrete except in the presence of the Engineer. Notify 
the Engineer in writing at least 24 houfs before placement of concrete. 

D. Placement in Wall Fonns: 

1. 	 Do not drop concrete through reinforcing steel or into any deep fonn. 

2. 	 Do not place concrete in any fonn so as to leave an accumulation of mortar on fonn 
surfaces above the concrete. 

3. 	 Use hoppers and, if necessary' vertical ducts of canvas, rubber or metal (other than 
aluminum) for placing concrete in fonns so it reaches the place of final deposit 
without separation. Free fall f concrete shall not exceed 4 feet below the ends of 
ducts, chutes or buggies. Unifonnly distribute concrete during depositing. 

4. 	 Do not displace concrete in fonns more than 6 feet in horizontal direction from place 
where it was originally deposited. 

5. 	 Deposit in unifonn horizont I layers not deeper than 2 feet; take care to avoid 
inclined layers or inclined construction joints except where required for sloping 
members. 

• 6 . Place each layer while the previous layer is still soft. Rate of placement shall not 
exceed 5 feet of vertical rise pG:r hour. 
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7. 	 Provide sufficient illumination in fonn interior so concrete at places of deposit is 
visible from the deck or runway. •

E. 	 Conveyors and Chutes: Design and arrange ends of chutes, hopper gates and other points of 

concrete discharge in the conveying, hoisting and placing system so concrete passing from 

them will not fall separated into whatever receptacle immediately receives it. Conveyors, if 

used, shall be of a type acceptable to the Engineer. Do not use chutes longer than 50 feet. 

Slope chutes so concrete of specified consistency will readily flow. If a conveyor is used, it 

shall be wiped clean by a device operated in such a manner that none of the mortar adhering 

to the belt will be wasted . All conveyors and chutes shall be covered. 


F. 	 Placement of Slabs: In hot or windy weather, conducive to plastic shrinkage cracks, apply 

evaporation retardant to slab after screeding in accordance with manufacturer's instructions 

and recommendations. Do not use evaporation retardant to increase water content of the 

surface cement paste. Place concrete for sloping slabs unifonnly from the bottom of the slab 

to the top, for the full width of the placement. As work progresses, vibrate and carefully 

work concrete around slab reinforcement. Screed the slab surface in an up-slope direction. 


G. 	 ConcreteTemperature: When placed, not more than 90 degrees F nor less than 55 degrees F 

for sections less than 12 inches thick, nor less than 50 degrees for all other sections. Do not 

heat concrete ingredients to a temperature higher than that necessary to keep the temperature 

of the mixed concrete, as placed, from falling below the specified minimum temperature. 

When concrete temperature is 85 degrees F or above, do not exceed 60 minutes between 

introduction of cement to the aggregates and discharge. When the weather is such that the 

concrete temperature would exceed 90 degrees F, employ effective means, such as pre
 •
cooling of aggregates and mixing water, using ice or placing at night, as necessary to 
maintain concrete temperature, as placed, below 90 degrees F. 

H. 	 Cold Weather Placement: Confonn to ACI 306.1 - Standard Specification for Cold Weather 

Concreting, and the following. 


1. 	 Remove snow, ice and frost from surfaces, including reinforcement, against which 
concrete is to be placed. Before beginning concrete placement, thaw the subgrade to a 
minimum depth of 6 inches. Wann reinforcement and embedded items to above 32 
degrees F prior to concrete placement. 

2. 	 Maintain concrete temperature above 50 degrees F for at least 3 days after placement. 

3.04 	 PUMPING OF CONCRETE 

A. 	 If pumped concrete does not produce satisfactory results, in the judgement of the Engineer, 

discontinue pumping operations and proceed with the placing of concrete using conventional 

methods. 


B. 	 Pumping Equipment: Use a 2-cylinder pump designed to operate with only one cylinder if • 
one is not functioning, or have a standby pump on site during pumping. 
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D. 	 Replace pumping equipment and hoses 

E. 	 Do not use aluminum conduits for con 

SECTION 03310 
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Comply with ACI 304.2R. 

(conduits) that do not function properly. 

eying concrete. 

F. 	 Field Control: Take samples for slump, air content and test cylinders at the placement 
(discharge) end of the line. ~ 

3.05 CONCRETEPLACEMENTSEQUE CE 

A. 	 Place concrete in a sequence acceptab e to the Engineer. To minimize effects of shrinkage, 
place concrete in units bounded by co1nstruction joints shown. Place alternate units so each 
unit placed has cured at least 7 days ~or hydraulic structures, or 3 days for other structures, 
before contiguous unit or units are placed, except do not place comer sections of vertical 
walls until the 2 adjacent wall panels ~ave cured at least 14 days for hydraulic structures and 
7 days for other structures. 

• 
B. Level the concrete surface whenever a run of concrete is stopped. To ensure straight and 

level joints on the exposed surface ofi walls, tack a wood strip at least 3/4-inch thick to the 
forms on these surfaces. Carry concrete about 1/2 inch above the underside of the strip. 
About one hour after concrete is placed, remove the strip, level irregularities in the edge 
formed by the strip with a trowel and nemove laitance . 

3.06 TAMPING AND VIBRATING 

A. 	 Thoroughly settle and compact concrete throughout the entire depth of the layer being 
consolidated, into a dense, homogen<pous mass; fill comers and angles, thoroughly embed 
reinforcement, eliminate rock pockets and bring only a slight excess of water to the exposed 
surface of concrete during placement1 Use ACI 309R Group 3 immersion-type high-speed 
power vibrators (8,000 to 12,000 rpm~ in sufficient number and with sufficient (at least one) 
standby units. Use Group 2 vibrators only when accepted by the Engineer for specific 
locations. 

B. 	 Use care in placing concrete around waterstops. Carefully work concrete by rodding and 
vibrating to make sure air and rock pockets have been eliminated. Where flat-strip type 
waterstops are placed horizontally, w~rk concrete under waterstops by hand, making sure air 
and rock pockets have been eliminated. Give concrete surrounding the waterstops additional 
vibration beyond that used for adjacent concrete placement to assure complete embedment of 
waters tops in concrete. 

C. 	 Concrete in Walls: Internally vibrate, ram, stir, or work with suitable appliances, tamping 
bars, shovels or forked tools until co I crete completely fills forms or excavations and closes 

• 
snugly against all surfaces. Do not place subsequent layers of concrete until previously
placed layers have been so worked. Provide vibrators in sufficient numbers, with standby 
units as required to accomplish the esults specified within 15 minutes after concrete of 
specified consistency is placed in the forms. Keep vibrating heads from contact with form 
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surfaces. Take care not to vibrate concrete excessively or to work it in any manner that • 
causes segregation of its constituents. 

3.07 	 PLACING MASS CONCRETE 

A. 	 Observe the following additional restrictions when placing mass concrete. 

1. 	 Use specified superplasticizer. 

2. 	 Maximum temperature of concrete when deposited : 70 degrees F. 

3. 	 Place in lifts approximately 18 inches thick. Extend vibrator heads into previously 
placed layer. 

3.08 	 REPAIRING SURFACE DEFECTS AND FINISHING 

A. 	 Conform to Section 03350 - Concrete Finishing. 

3.09 	 CURING 

A. 	 Conform to Section 03390 - Concrete Curing. 

3.10 	 PROTECTION •
A. 	 Protect concrete against damage until final acceptance by the Owner. 

B. 	 Protect fresh concrete from damage due to rain, hail, sleet or snow. Provide such protection 

while the concrete is still plastic and whenever such precipitation is imminent or occurring. 


C. 	 Do not backfill around concrete structures or subject them to design loadings until all 

components of the structure needed to resist the loading are complete and have reached the 

specified 28-day compressive strength, except as authorized otherwise by the Engineer. 


END OF SECTION 

• 
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CONCRETE FINISHING 

• PARTI-GENERAL 

1.01 SECTION INCLUDES 

A. Repairing surface defects. 

B. Finishing concrete surfaces including \:)oth formed and unformed surfaces. 

C. Sealing concrete surfaces. 

D. Installation of concrete fill and install tion of concrete topping in bottoms of clarifiers and 
thickeners. 

1.02 UNIT PRICES 

A. 	 Unless noted in the Bidsheet, no sepa~ate payment will be made for work under this section. 
Include payment in unit price for applicable work as noted on the Bidsheet. 

1.03 REFERENCES 

A. 	 ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar. 

• B. ASTM C 881 - Specification for Epox , -Resin-Base Bonding Systems for Concrete. 

C. 	 ASTM C 1059 - Standard Specificat bn for Latex Agents for Bonding Fresh to Hardened 
Concrete. 

D. ASTM D 4587 - Conducting Tests on Paint and Related Coatings and Materials Using a 
Fluorescent UV -Condensation Light-ahd Water-Exposure Apparatus. 

E. 	 ASTM E 1155 - Standard Test Method for Determining Floor Flatness and Levelness Using 
the F Number System. 

1.04 SUBMITTALS 

A. 	 Submit manufacturer's technical literature on the following products proposed for use. 
Include manufacturer's installation and application instructions and, where specified, 
manufacturer's certification of conformance to requirements and suitability for use in the 
applications indicated. 

1. Floor hardener. 

2. Sealer. 

• 3 . Epoxy floor topping. 

4. Epoxy penetrating sealer. 
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5. Latex bonding agent. 

6. 

A. 

7. Evaporation retardant. 

PART 2 PRO U T S 

MATERIALS 

(VOC Compliant): Water-based sealer; non-yellowing under 
ultraviolet light after 200-hour test in accordance with ASTM D Conform to local, 
state and solvent emission requirements. 

Epoxy Topping: Two-component C 881 III, resistant 
to wear, staining and chemical attack, with sand, rock or 

O'O',c,:>O'gt,:> trowel-applied over concrete floor. Topping thickness, 118 inch; color, gray. 

Abrasive Nonslip emery 
aggregate containing not than 40 aluminum oxide and not percent 
ferric oxide. shall factory graded, packaged, rustproof and nonglazing, 

<:lTT,,,,..t"ti by cleaning materials. 

D. Epoxy .... P'"P',.." to give 
maximum penetration Sealer completely concrete 
from penetration oil and chemicals; dusting and deterioration of concrete 

caused by heavy traffic; of adhering to floor subject to 
hydrostatic from Color, amber or gray; nonslip. 

two-component epoxy 

Latex Bonding Agent: Non-redispersable latex base liquid conforming to 

When in water and wastewater treatment structures, bonding shall 


C 1059. 

continuously submerged conditions. Conformance suitability 

IS 

Bonding Prepare bonding grout by approximately one cement to one 
fine sand meeting ASTM C 144 but with 100 percent No. mesh with 
water to consistency of thick cream. At Contractor's option, a commercially-prepared 
bonding agent used accordance with manufacturer's recommendations instructions 
may used. When used in water and wastewater treatment structures, agent shall 

suitable use under continuously conditions. Conformance and suitability 
certification by manufacturer is required. Submit manufacturer's technical information on 
proposed bonding agent. 
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• G. Patching Mortar: 	 I 
1. 	 Make patching mortar of same materials and of approximately same proportions as 

concrete, except omit coarse aggregate. Substitute white Portland cement for part of 
gray Portland cement on exposed concrete in order to match color of surrounding 
concrete. Determine color by making trial patch. Use minimum amount of mixing 
water required for handling an ' placing. Mix patching mortar in advance and allow 
to stand. Mix frequently with &owel until it has reached stiffest consistency that will 
permit placing. Do not add water. 

2. 	 Proprietary compounds for adhesion or specially formulated cementItIous repair 
mortars may be used in lieu of or in addition to foregoing patching materials provided 
that properties of bond and compressive strength meet or exceed the foregoing and 
color of surrounding concrete <can be matched where required. Use such compounds 
according to manufacturer's recommendations. When used in water and wastewater 
treatment structures, material shall be suitable for use under continuously submerged 
conditions. Conformance and suitability certification by manufacturer is required. 

H. 	 Epoxy Adhesive: Two-component, 100 percent solids, 100 percent reactive compound 
developing 100 percent of strength of concrete, suitable for use on dry or damp surfaces. 
Epoxy used to inject cracks and as a ~inder in epoxy mortar shall meet ASTM C 881, Type 

• 
VI. Epoxy used as a bonding agent fo I fresh concrete shall meet ASTM C 881, Type V . 

I. 	 Non-sluink Grout: See Specification Section 03600 - Grout. 

I 
J. 	 Spray-Applied Coating: Acceptable ptoducts are Thoro System Products "Thoro seal Plaster 

Mix" or equal. Color: Gray. 

K. 	 Concrete Topping: Class H concre~e with 3/8-inch maximum coarse aggregate size, as 
specified in Specification Section 033 . 0 - Structural Concrete. 

L. 	 Concrete Fill: Class H concrete with 3/8-inch maximum coarse aggregate size, (Class C 
where fill thickness exceeds 3 inches throughout a placement), as specified in Specification 
Section 03310 - Structural Concrete. 

M. 	 Evaporation Retardant: Confilm, manufactured by Master Builders; Eucobar, manufactured 
by Euclid Chemical Company; or equ 1. 

PART 3 - EX E CUT ION 

3.01 	 AGGREGATE CONCEALMENT 

• 
A. Unless indicated otherwise on Drawin: s or approved by Owner's Representative, all surfaces 

to be finished shall be free of exposed aggregate . 
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CONCRETE FINISHING 

3.02 	 REPAIRING SURFACE DEFECTS 

A. 	 Defective Areas: Repair immediately after removal of fonns. Remove honeycombed and •
other defective concrete down to sound concrete but in no case to a depth less than one inch. 
Make edges of cuts perpendicular to concrete surface. Thoroughly work bonding grout into 
the surface with a brush as that the entire surface is covered. Alternatively, a proprietary 
bonding agent may be used. Use bonding agent in accordance with manufacturer's 
instructions. While bonding coat is still tacky, apply premixed patching mortar. Thoroughly 
consolidate mortar into place and strike off to leave patch slightly higher than surrounding 
surface. To pennit initial shrinkage, leave undisturbed for at least 1 hour before final 
finishing. Keep patched area damp for 7 days. Alternatively, a proprietary cementitious 
repair mortar may be used and placed in accordance with manufacturer's instructions. Do not 
use metal tools in finishing patches in fonned walls which will be exposed. 

B. 	 Tie Holes: Patch holes immediately after removal of fonns. After cleaning and roughening 

with a wire brush on a rotary drill, thoroughly dampen tie hole and fill solid with patching 

mortar. Taper tie holes shall have the plug, specified in Specification Section 03100 
Concrete Fonnwork, driven into the hole to the center of the wall before grouting. 

Completely fill taper tie holes with patching mortar except that non-shrink grout shall be 

used for all walls in contact with soil or liquid. On wall faces exposed to view, fill the outer 

2 inches of the taper tie hole with patching mortar blended to match adjacent concrete . 


C. 	 Cracks: Repair cracks in excess of 0.01 inch by pressure injection of moisture-insensitive 

epoxy-resin system. Submit proposed material and method of repair for approval prior to 

making repairs. 
 • 

D. 	 Structural Repair: When required, make structural repairs after prior approval of Owner's 

Representative as to method and procedure, using specified epoxy adhesive or approved 

epoxy mortar. 


3.03 	 FINISHING OF FORMED SURFACES 

A. 	 Unfinished Surfaces: Finish is not required on surfaces concealed from view in completed 

structure by earth, ceilings or similar cover, unless indicated otherwise on Drawings. 


B. 	 Rough Fonn Finish: 

1. 	 No fonn facing material is required on rough fonn finish surfaces. 

2. 	 Patch tie holes and defects. Chip off fins exceeding 114 inch in height. 

3. 	 Rough fonn finish may be used on concrete surfaces which will be concealed from 
view by earth in completed structure, except concealed surfaces required to have 
smooth fonn finish, as shown on Drawings. 

C. 	 Smooth Fonn Finish: • 
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CONCRETE FINISHING 

• 1. Form facing shall produce smo th, hard, uniform texture on concrete. Use plywood 
or fiberboard linings or forms in as large sheets as practicable, and with smooth, even 
edges and close joints. 

2. 	 Patch tie holes and defects. R~ b fins and joint marks with wooden blocks to leave 
smooth, unmarred finished surface. 

3. 	 Provide smooth form finish on the wet face of formed surfaces of water-holding 
structures, and of other formed surfaces not concealed from view by earth in 
completed structure, except were otherwise indicated on Drawings. Walls that will 
be exposed after future const ction, at locations indicated on Drawings, shall have 
smooth form finish. Smooth form finish on exterior face of exterior walls shall 
extend 2 feet below final top OD ground elevation. Exterior face of all perimeter grade 
beams shall have smooth form finish for full depth of grade beam. 

D. 	 Rubbed Finish: 

1. 	 Use plywood or fiberboard linings or forms in as large sheets as practicable, and with 
smooth, even edges and close jbints. 

• 
2. Remove forms as soon as practicable, repair defects, wet surfaces, and rub with No. 

16 carborundum stone or simtlar abrasive. Continue rubbing sufficiently to bring 
surface paste, remove form ~arks and fins, and produce smooth, dense surface of 
uniform color and texture. Do not use cement paste other than that drawn from 
concrete itself. Spread paste uniformly over surface with brush. Allow paste to reset, 
then wash surface with clean water. 

3. 	 Use rubbed finish at locations indicated on Drawings, except where rubbed finish is 
indicated for a wall which will be containing a liquid, use spray-applied coating. 

E. 	 Spray-applied Coating: At Contrac~or's option, in lieu of rubbed finish, spray-applied 
coating may be applied after defects have been repaired and fins removed. Remove form oil, 
curing compound and other foreign m tter that would prevent bonding of coating. 

Apply coating in uniform texture and color in accordance with coating manufacturer's 
instructions. 

F. 	 Related Unformed Surfaces: Tops of piers, walls, bent caps, and similar unformed surfaces 
occurring adjacent to formed surfacelshall be struck smooth after concrete is placed. Float 
unformed surfaces to texture reasonar ly consistent with that of formed surfaces. Continue 
final treatment on formed surfaces uniiformly across unformed surfaces. 

3.04 	 HOT WEATHER FINISHING 

• A. When hot weather conditions exist, as defined by Specification Section 03310 - Structural 
Concrete and as judged by the Owner's Representative, apply evaporation retardant to the 
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<lP'F'1'TIF'nr" immediately each in the surfaces topping and concrete fill 
finishing has completed, 

AND SIMILAR FLAT SURFACES CLASS A, AND C 

B, and C finishes at indicated on Drawings. 

B. to Contour: strike-off templates or approved compacting-type 
strips or fonns to concrete surface to contour. 
03100 Concrete Formwork for fonns and 

Consolidation and Concrete to be consolidated shall as stiff as practicable, 
thoroughly consolidate concrete in and use internal vibration in beams girders 
framed slabs and along bulkheads of slabs on 	 and level and floors 
with vibrating bridge roller 	 or other approved means. 
consolidation and leveling, do not manipulation of prior to finishing 
operations. 

D. 	

specified 

for Check 
anywhere on slab. Gap between slab 

Tolerance 

3,05 

A 10 
B 10 
C 2 

1/8 
114 
1/4 

Raked Finish: After concrete has placed, off, consolidated and to Class 
C tolerance, surface final set. Roughen with brushes or rakes to depth 
approximately 1 inch, Notify Owner's Representative prior to placing concrete 
initial surface so that raked standard may 
project. raked, base-slab finish from contamination until of topping, Provide 
raked for following: 

Surfaces to receive bonded concrete topping or fill. 

as on 


3. Additional locations as noted on Drawings. 


F. Finish: 

been placed, 
Begin 

off, consolidated and leveled, not work 
for '~~'''''F-< when water has 

1. 
or 

established for 
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SECTION 03350 
CONCRETE FINISHING 

• when mix has stiffened sufficiently to pel111it proper operation of power-driven float. 
Consolidate surface with powe -driven floats. Use hand floating with wood or cork
faced floats in locations inaccessible to power-driven machine and on small, isolated 
slabs. 

2. 	 After initial floating, re-check olerance of surface with 10-foot straightedge applied 
at not less than two different arlgles. Cut down high spots and fill low spots to Class 
B tolerance. Immediately re-fl ~ at slab to a unifol111, smooth, granular texture. 

3. 	 Provide float finish at location not otherwise specified and not otherwise indicated 
on Drawings. 

G. 	 Trowel Finish: 

1. 	 Apply float finish as previously specified. After power floating, use power trowel to 
produce smooth surface which is relatively free of defects but which may still contain 
some trowel marks. Do add'tional troweling by hand after surface has hardened 
sufficiently. Do final troweling when ringing sound is produced as trowel is moved 
over surface. Thoroughly consolidate surface by hand troweling operations. 

• 
2. Produce finished surface free of trowel marks, unifol111 in texture and appearance and 

confol111ing to Class A tolera ceo On surfaces intended to support floor coverings, 
remove defects which might sHow through covering by grinding . 

3. 	 Provide trowel finish for floor which will receive floor covering and additional 
locations indicated on Drawings. 

H. 	 Broom or Belt Finish: 

1. 	 Apply float finish as previously specified. Immediately after completing floated 
finish, draw broom or burlap belt across surface to give coarse transverse scored 
texture. 

2. 	 Provide broom or belt finish at locations indicated on Drawings. 

3.06 	 FINISHING SLABS AND SIMILAR FLAT SURFACES TO 
"F-NUMBER SYSTEM" FINISH 

A. 	 Shaping to Contour: Use strike-off templates or approved compacting-type screeds riding on 
screed strips or edge fOl111s to bring concrete surface to proper contour. Edge fOl111s and 
screeds: Confol111 to Specification Seotion 03100 - Concrete FOl111work. 

B. Consolidation and Leveling: Concrette to be consolidated shall be as dryas practicable. 

• 
Thoroughly consolidate concrete in slabs and use internal vibration in beams and girders of 
framed slabs and along bulkheads of slabs on grade. Consolidate and level slabs and floors 
with vibrating bridge screeds, roller pipe screeds or other approved means. After 
consolidation and leveling, do not manipulate surfaces prior to finishing operations. 
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SECTION 03350 
CONCRETE FINISHING 

C. 	 Tolerances for Finished Surfaces: Independent testing laboratory will check floor flatness • 
and levelness in accordance with Paragraph 3.12, Field Quality Control. 

D. 	 Float Finish: 

1. 	 After concrete has been placed, struck off, consolidated and leveled, do not work 
further until ready for floating. Begin floating when water sheen has disappeared, or 
when mix has stiffened sufficiently to pennit proper operation of power-driven float. 
Consolidate surface with power-driven floats. Use hand floating with wood or cork
faced floats in locations inaccessible to power-driven machine and on small, isolated 
slabs. 

2. 	 Check tolerance of surface after initial floating with a 10-foot straightedge applied at 
not less than two different angles. Cut down high spots and fill low spots. 
Immediately refloat slab to unifonn, smooth, granular texture to F F20/F L 17 tolerance, 
unless shown otherwise on Drawings. 

3. 	 Provide "F-Number System" float finish at locations indicated on Drawings. 

E. 	 Trowel Finish: 

1. 	 Apply float finish as previously specified. After power floating, use power trowel to 
produce smooth surface which is relatively free of defects but which may still contain 
some trowel marks. Do additional trowelings by hand after surface has hardened 
sufficiently. Do final troweling when ringing sound is produced as trowel is moved •
over surface. Thoroughly consolidate surface by hand troweling operations. 

2. 	 Produce finished surface free of trowel marks, unifonn in texture and appearance and 
confonning to an F F25/F L20 tolerance for slabs on grade and F F25/F L 17 for elevated 
slabs, unless shown otherwise on Drawings. On surfaces intended to support floor 
coverings, remove defects, which might show through covering, by grinding. 

3. 	 Provide "F-Number System" trowel finish at locations indicated on Drawings. 

3.07 	 BONDED CONCRETE TOPPING AND FILL 

A. 	 Surface Preparation: 

1. 	 Protect raked, base-slab finish from contamination until time of topping. 
Mechanically remove oil, grease, asphalt, paint, clay stains or other contaminants, 
leaving clean surface. 

2. 	 Prior to placement of topping or fill, thoroughly dampen roughened slab surface and 
leave free of standing water. Immediately before topping or fill is placed, scrub coat 
of bonding grout into surface. Do not allow grout to set or dry before topping or fill • 
is placed. 
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SECTION 03350 
CONCRETE FINISHING 

• B. Concrete Fill: 


1. Where concrete fill intersects a wall surface at an angle steeper than 45 degrees from 

vertical, provide a 1.5-inch deep' keyway in the wall at the point of intersection; size 
keyway so that no portion of the concrete fill is less than 1.5 inches thick. Fonn 
keyway in new walls; create by saw cutting the top and bottom lines and chipping in 
existing walls. 

2. 	 Apply wood float finish to surfaces of concrete fill. 

3. 	 Provide concrete fill at locationl shown on Drawings. 

C. 	 Bonded Concrete Topping in Bottom of Clarifiers and Thickeners: 

1. 	 Minimum thickness of concrete topping: 1 inch. Maximum thickness when swept in 
by clarifier and thickener equipment: 3 inches. 

2. 	 Compact topping and fill by rolling or tamping, bring to established grade, and float. 
Topping grout placed on sloping slabs shall proceed unifonnly from the bottom of the 
slab to the top, for the full w·dth of the placement. Coat surface with evaporation 
retardant as needed between fi ishing operations to prevent plastic shrinkage cracks . 

• 3. Screed topping to true surfac~ using installed equipment. Protect equipment from 
damage during sweeping-in pr~cess. Perfonn sweeping-in process under supervision 
of equipment manufacturer's factory representative. After topping has been screeded, 
apply wood float finish. During finishing, do not apply water, dry cement or mixture 
of dry cement and sand to the ~urface. 

4. 	 As soon as topping or fill finishing is completed, coat surface with curing compound. 
After the topping is set and sJ fficiently hard in clarifiers and where required by the 
Owner's Representative, fill th~ tank with sufficient water to cover the entire floor for 
14 days. 

5. 	 Provide bonded concrete topping in bottom of all clarifiers and thickeners. 

3.08 	 EPOXY PENETRATING SEALER 

A. 	 Surfaces to receive epoxy penetrating sealer: Apply wood float finish. Clean surface and 
apply sealer in compliance with manufacturer's instructions. 

B. 	 Rooms with concrete curbs or bases: Continue application of floor coating on curb or base to 
its juncture with masonry wall. Rooms with solid concrete walls or wainscots: Apply 
minimum 2-inch-high coverage of floor coating on vertical surface. 

C. Mask walls, doors, frames and similar surface to prevent floor coating contact. • D. When coving floor coating up vertica concrete walls, curbs, bases or wainscots, use masking 
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SECTION 03350 
CONCRETE FINISHING 

tape or suitable to keep a neat level at top of cove. 

Provide epoxy penetrating at locations indicated on 

3.09 EPOXY lA;~;n. TOPPING 

A. to receive floor Apply float unless 
by floor topping manufacturer. surface and apply epoxy floor topping 

in compliance with manufacturer's recommendations and instructions. Thickness topping: 
118 inch. 

B. 	 Rooms with concrete or bases: application of floor on curb or to 
its with wall. with solid concrete walls or wainscots: apply 2-inch
high coverage floor coating on vertical 

Mask walls, frames 	 to prevent floor coating contact. 

D. 	 When coving floor up vertical concrete walls, 
at top of cover. 

bases or wainscots, use masking 
tape or other suitable material to a neat 

trowel marks dimples.Finished shall be 

Provide epoxy floor topping at locations indicated on 

3.10 

Where or sealer/dustproofer is indicated on Drawings, just prior to completion 
construction, apply coat specified sealer/dustproofing compound to exposed 
concrete floors in accordance with manufacturer's instructions. 

3.11 NONSLIP 

A. 	 Apply float finish as Apply two-thirds of required abrasive 

that ensures even without and Apply 


at right application 10 areas 
not sufficiently by first application. after application of 
and complete operations with troweled finish. finishing operations in a manner that 
will allow the abrasive to be exposed and not with cement 

B. nonslip finish at locations indicated on 

3.12 FIELD CONTROL 

surfaces that are indicated on Drawings to 
be checked by independent testing laboratory 
Conditions. 
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SECTION 03350 
CONCRETE FINISHING 

• B. Tolerances for "F-Number System" fin' shed surfaces: 

1. Floor tolerance shall be determined in accordance with ASTM E 1155. 

2. Floor flatness and levelness tolerances : 

a. F F defines maximum oor curvature allowed over 24 inches. 
the basis of successive 12-inch elevation differentials, F F 

Computed on 
is commonly 

referred to as the "flatn ,ss F- Number." 

FF 4.57 
Maximum difference in elevation, in decimal inches, between 
successive 12-inch elevation differences . 

b. 	 F L defines relative conformity of floor surface to horizontal plane as measured 
over 1 O-foot distance. FL is commonly referred to as "levelness F-number." 

F L = ' 12.5 . 
Maximum differ+nce in elevation, in inches, between two points 
separated by 10 feet. 

• 
3. Achieve specified overall slab tolerance. Minimum local tolerance (I /2 bay, unless 

otherwise designated by Owne IS Representative) : 2/3 of specified tolerance. 

4. 	 Tolerance for floated finish: FF20/F L 17, unless otherwise shown on Drawings. 

5. 	 Tolerance for troweled finish F F25/F L20 for slabs on grade, and F F251F L 17 for 
elevated slabs, unless otherwise shown on Drawings. 

3.13 	 CURING 

A. Conform to requirements of Specifica~ion Section 03390 - Concrete Curing. 

END F SECTION 

• 
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SECTION 03390 


1- GENERAL 

1.01 SECTION rNCLUDES • 
of structural concrete. 


PRICES 


noted in the 
 no separate payment will be made for work under this section. 
Include payment in unit for applicable work as on the Bidsheet. 

1.03 

A. 	 - Standard Curing Concrete. 


C 171 - Standard 
 for Sheet Materials for Curing Concrete. 


for Liquid Membrane-Forming Compounds for 


D. 	 ASTM 44587 - Conducting and Materials a 
UV-Condensation 

•
A. 	 Concrete 4 or more in least 

1.05 

A. 	 Submit description 
compound 	 is proposed, 
specifications, installation 

B. 	
compliance with 
and adhesives to 

compounds are to be used, by 
requirements and 

certification 
wi th toppings, 

applied. 

PART 2 - PRODUCTS 

2.01 

1.04 

proposed curing 
submit 

intended application. 

A. 	 Membrane-forming Curing Compound: Conform to ASTM C 309, and following 
requirements. •
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SECTION 03390 
CONCRETE CURING 

• 
 I

1. 	 Minimum solids content: 30 percent. 

2. 	 Compound shall not permanentily discolor concrete. When used for liquid- containing 
structures, curing compound s all be white-pigmented. 

3. 	 When used in areas that are to be coated, or that will receive topping or floor 
covering, material shall not f€duce bond of coating, topping, or floor covering to 
concrete. Curing compouna manufacturer's technical information shall state 
conditions under which compound will not prevent bond. 

4. 	 Conform to local, state and fed L al solvent emission requirements. 

B. 	 Clear Curing and Sealing Compound (iVOC Compliant): Conform to ASTM C 309, Type 1, 
Class B, and the following requirements: 30 percent solids content minimum; non-yellowing 
under ultraviolet light after 500-hour tf st in accordance with ASTM D 4587. Sodium silicate 
compounds are not permitted. Conform to local, state and federal solvent emission 
requirements. 

C. 	 Sheet Material for Curing Concrete: ASTM C 171; waterproof paper, polyethylene film or 
white bUrlap-polyethylene sheeting. 

D. Curing Mats (for use in Curing Method 2): Heavy shag rugs or carpets, or cotton mats 
• 	 quilted at 4 inches on center; 12 ounce per square yard minimum weight when dry. 

E. Water for curing: Clean and potable. 


PART 3 - EXECUTION 


3.01 	 CURING PROCEDURES 

A. 	 Comply with ACI 308 and the requirements specified herein. Protect freshly-deposited 
concrete from premature drying and excessively hot or cold temperatures. Maintain minimal 
moisture loss and relatively constant temperature during time necessary for hydration of 
cement and proper hardening of concr teo 

B. 	 Unformed Surfaces: For concrete surfaces not in contact with forms, use one of following 
procedures immediately after completion of placement and finishing. 

1. 	 Ponding or continuous sprinkling. 

2. 	 Absorptive mat or fabric kept (Continuously wet. 

• 
3. Sand or other covering kept co tinuously wet. 

4. 	 Continuous steam bath (not exceeding 150 degrees F at surface of concrete). 
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SECTION 03390 
CONCRETE CURING 

5. 	 Vapor mist bath. 

6. 	 Membrane-forming curing compound applied according to manufacturer's •
recommendations. After the curing compound has dried, wet slab surfaces and cover 
with waterproof paper, polyethylene film, or white bUrlap-polyethylene sheeting after 
the application of the curing compound. Tape sheet seams together and provide 
sufficient weights to keep the sheeting in place. Wet the slab surface again if the 
sheeting becomes dislodged, and replace the sheeting. 

7. 	 Other moisture-retaining coverings as approved by Owner's Representative. 

C. 	 Restrictions on Use of Curing Compounds: Unless curing compound manufacturer certifies 

that curing compound will not prevent bond to cured surface, do not use curing compound on 

surfaces that will be rubbed or receive additional concrete, mortar, topping, terrazzo or other 

cementitious finishing materials, on slabs under resilient floors or built-up roofing, or on 

surfaces to be waterproofed, sealed, hardened or painted. 


D. 	 Curing and Sealing Compounds: At locations indicated , cure exposed interior slabs and 

troweled slabs receiving mastic-applied adhesives with specified clear curing and sealing 

compound in accordance with manufacturer's recommendations. Do not store materials 

directly on curing membranes. Use plywood to protect curing membrane from damage. 

Immediately repair membranes damaged by foot traffic or other operations. 


E. 	 Duration of Curing: Continue curing until cumulative number of days or fractions of days 

during which ambient temperature is above 50 degrees F has totaled 7. Continue curing of 
 •
water-retaining structures for a total of 14 days. When high-early-strength concrete has been 
used, continue curing for total of 3 days. Prevent rapid drying at end of curing period. 

F. 	 Formed Surfaces: During the curing period keep wet steel forms heated by sun and wood 

forms in contact with concrete. When forms are to be removed during curing period, employ 

curing materials or methods immediately. Continue such curing for remainder of curing 

period. 


G. 	 Temperature: 

l. 	 Cold Weather. When mean daily temperature of atmosphere is less than 40 
degrees F, maintain temperature of concrete between 50 and 70 degrees F for required 
curing period. When necessary, make arrangements for heating, covering, insulating 
or housing concrete work in advance of placement to maintain required temperature 
and moisture conditions. Prevent damage or injury due to concentration of heat. 
When combustion heaters are necessary in enclosed or protected area where concrete 
slabs are being placed, vent heaters . 

2. 	 Hot Weather. In advance of placement make arrangements for shading, fog spraying, 
sprinkl ing, ponding or installation of windbreaks or wet covering of light color. Take • 
such protective measures as quickly as concrete hardening and finishing operations 
will allow. 
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SECTION 03390 
CONCRETE CURING 

• 3. Temperature Changes. Contr I I so rate of change in temperature of concrete is as 
uniform as possible. Do not permit temperature change to exceed 5 degrees F in any 
one hour or 50 degrees F in any, 24-hour period. 

H. 	 Protection from Mechanical Injury. uring curing period, protect concrete from damaging 
mechanical disturbances, particularly load stresses, heavy shock, and excessive vibration. 
Protect finished concrete surfaces fr0rv damage caused by construction equipment, materials 
or methods, and by rain or running water. Do not load self-supporting structures in a way 
that over stresses concrete. 

3.02 	 CURING MASS CONCRETE 

A. 	 Observe the following additional restri\ctions when curing mass concrete. 

1. 	 Minimum curing period: 2 we ks. 

2. 	 When ambient air temperature falls below 32 degrees F, protect surface of concrete 
against freezing. 

3. 	 Do not use steam or other curi g methods that will add heat to concrete. 

• 
4. Keep forms and exposed concnete continuously wet for at least the first 48 hours after 

placing, and whenever SUITOU ding air temperature is above 90 degrees F during final 
curing period. 

5. 	 During 2-week curing period, provide necessary controls to prevent ambient air 
temperature immediately adjacent to concrete from falling more than 30 degrees F in 
24 hours. 

F SECTION 

• 
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SECTION 03600 


PART 1 - GENERAL 


1.01 

This section covers for grout for baseplates of all types; 
block-outs; other uses and at aU locations shown or reasonably implied by the 
Drawings and as directed. Unless otherwise specified, all shall be with 

grout. 

1.02 

grout used only as directed and/or approved by Owner or 
authorized representative. 

AND PAYMENT 

noted in Bidsheet, no payment made for 

Include payment in unit price applicable work as noted on the 


1.03 SUBMITTALS 

data, with detailed 
furnished, 

and data covering materials 
fonning part of the submitted. 

DELIVERY, STORAGE AND HANDLING. 1.04 

A. undamaged with labels intact 
damage to or contamination ofgrouting materials 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Non-shrinking Grout 

non-shrink, 	 nonmetallic, nonstaining and noncorrOSive. 
Grout "Five " Master "Masterflow 

713," or equaL 

Minimum Strength (as per C-307-77 pSI 100 

Minimum Compressive 28 days (As ASTM C579-75 7,800 
B modified), psi 
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SECTION 03600 
GROUT 

• Parameters for Non-sJ inking Grout 

I 
Maximum Coefficient of Expansion (As per ASTM C531-81) 26.6 
(75EF - 21 OEF), 10.6 inJinJEF I 
Maximum Water Absorption (ASTM C413-75), % 0.076 

Minimum Bond Strength to Steel Sh ar, psi 2,100 

Minimum Bond Strength to Steel Te sile, psi 2,100 

Specific Gravity 2.2 

Minimum Bond Strength to Concrete 

Minimum Impact Strength 

Minimum Abrasion Resistance 

B. Epoxy Grout 

• 
 Adhesive 

Aggregate 


Stronger than concrete 


Better than concrete 


Better than concrete 


Ceilcote "648-1" or equal 

Ceilcote "648-1" or equal 


Minimum Tensile Strength (as per A TM C-307-77 modified), 
pSI 

2,600 

Minimum Compressive Strength, 
C579-75 method B modified) psi 

28 days (As per ASTM 14,000 

Maximum Shrinkage; 
0-2566-79), inch/inch 

unrestrained linear (As per ASTM 0.0017 

Maximum Coefficient of Expansion 
(75E - 21 OEF), 10·6 inJinJEF 

As per ASTM C531-81) 26.6 

Maximum Water Absorption (ASTM C4l3-75), % 0.076 

Minimum Bond Strength to Steel Shear, psi 2,400 

Minimum Bond Strength to Steel Te sile, psi 2,400 

• 
Specific Gravity 2.20 

Minimum Bond Strength to Concrete Stronger than concrete 
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SECTION 03600 
GROUT 

Minimum Impact Strength Better than concrete 

Minimum Abrasion Resistance Better than concrete • 
Water Clean and free from 

deleterious substances. 

2.02 MIXING 

A. 	 Non-Shrinking Grout. Non-shrinking grout shall be factory premixed requiring only the 

addition of water at the jobsite. The amount of water used shall be as necessary to produce a 

flowable grout without exceeding the grout manufacturer's recommendation or causing 

bleeding or segregation of materials. 


B. 	 Epoxy Grout. Components shall be furnished separate from the factory and mixed on the 

jobsite. All mixing of components shall be in accordance with the manufacturer's 

recommendations. 


PART 3 - EXECUTION 

3.01 PREPARATION 

A. 	 Concrete surfaces to receive grout shall be cleaned ofall defective concrete, laitance, dirt, oil, •
grease, and other foreign material by means of bush-hammering, chipping, sandblasting or 
other similar means, until a sound, clean, lightly roughened surface is achieved. Concrete 
shall be saturated with water for 24 hours prior to grouting with nonshrinking grout. Steel or 
other surfaces to be in contact with grout shall be entirely free ofoil, grease and other foreign 
substances. Immediately before grouting, wet concrete or other moisture absorbing surfaces 
thoroughly with clean water, leaving the surface wet but free of excess or sanding water. 

B. 	 Formwork. Forms for grouting shall be strong, securely anchored, leakproof and provide 

sufficient clearance between form and space to be grouted to permit proper placement of 

grout. 


3.02 PLACEMENT 

A. 	 Grout shall be placed in strict accordance with the directions of the manufacturer so that 

spaces and cavities are completely filled without voids. Forms shall be provided where 

structural components cannot confine the grout. 


3.03 EDGE FINISHING 

A. 	 In locations where the edge of the grout will be exposed to view, finish the edge smooth after 
grout has attained its initial set. • 
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SECTION 03600 
GROUT 

• B. Unless otherwise indicated on the Drawings, the grout shall be sloped at a 45 degree angle 
from the bottom of the baseplate, bedplate, member or piece of equipment. 

3.04 CURING 

A. Non-Shrinking Grout. Non-shrinking out shall be protected from rapid loss ofmoisture by 
keeping it wet and covering it with curing paper or plastic sheet. After edge finishing is 
completed, the grout shall be wet cured for at least 7 days. 

B. Epoxy Grout. Epoxy grout shall be cured as per the recommendations of the grout 
manufacturer. 

END OF SECTION 

• 

• 
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A. fabricated from 
or cast 

covered by 

SECTION 05500 
MET AL FABRICATIONS 

GENE AL 

1.01 	 DESCRIPTION 

shapes, plates, rods, bars or 
component parts or equipment and 

Fabricated metal items which are shown on 
be fabricated accordance with 

MEASUREMENT PAYMENT 

A. 	 Unless in the Bidsheet, no separate payment be made for under this 
Include payment unit price for applicable work as noted on Bidsheet. 

SUBMITTALS 

A. Submit drawings for fabrication and welding 

of 
specification. 

B. 	 product demonstrating with the 

PART 2 - PRO D U C T S 

2.01 	 MATERIALS. Materials shall be new and undamaged and shall conform to pertinent 
ASTM or other standard including following: 

Plates and ASTM 


A366 or zinc coated. 


ASTM A500 

Pipe ASTM B 

High Bolts A325. 

Strength Bolts ASTMA307. 

Self-Locking torque type. 00 A. 

Flat ANSI B27.2. 

Washers Spring B27.1. 
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• 	 Beveled Washers 

Checkered Plate 

Cast Iron 

Stainless Steel 

Plates 

Bolts 

Nuts 

Steel Grating 

• Aluminum Grating 

Chain 

SECTION 05500 
METAL FABRICATIONS 

Table I of Specifications for Structural 
Joints Using ASTM A325 or A490 Bolts, 
AISC Steel Construction Manual. 

Fed Spec QQ-F-461, Inland "4-Way Floor 
Plate," U.S. Steel "Multigrip Floor Plate," or 
equal. 

ASTM A48, Class 25 or better. 

Min. 18 percent chromium and 10 percent 

nickel, Type 316 


ASTM A167, Type 316. 


ASTM A193, Type 316. 


ASTM A194, Grade 8M. 


ANSIIMBG53I , Type I rectangular, welded, 

galvanized after fabrication . 


ASTM B221, alloy 6063-T6, rectangular. 


Welded 316 stainless steel , twist link style, 

short link pattern. 


Handrail-Setting Cement 	 Hellemite "Por-Rok Cement," Randustrial 
Corp. "F-181 Anchor Sulfuset," or equal. 

2.02 PERFORMANCE AND DESIGN REf UIREMENTS 

A. 	 Connections. Connections not specifically detailed on the Drawings shall be as defined 
in Table I and III, Framed Beam Connections, in the eighth edition of the AISC manual. 
The shop fabricated portion of structlllral connections may be bolted, welded or riveted. 
Field connections on carbon steel shall be made with ASTM A325 high strength bolts. 
Field connections on stainless steel shall be made with ASTM A 193 stainless steel bolts. 

Connections for miscellaneous metal work not included in the AISC definition of 
structural steel may be made with un mished bolts . Unfinished bolts shall be equipped 
with self-locking nuts or lock washers. 

Carbon steel high strength 	 bolts shall be installed using turn-of-nut tightening as 

• 
described in "Specifications for Structural Joints Using ASTM A325 or A490 Bolts" as 
set forth in the AISC Manual. Stainless Steel bolts shall be installed as specified 
elsewhere. Beveled washers shall be used when the bearing faces of bolted parts shave a 
slope of I :20 or greater with respect to a plane perpendicular to the bolt axis. A platform 
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SECTION 05500 
METAL 

or means of access shall provided at each connection and In 


place until the connection has inspected. 
 • 
steel unless shown on the 

structural or 
are welded, butt and miter be continuous and where 

to shall be ground smooth. In addition, intermittent welds shall an 
length of at least 2 and shall be not more than 6 apart 

unless otherwise noted on the Drawings. 

All shall conform to all requirements of the American Welding 

Code. 


MANUFACTURE 

A. 	 Shop Structural steel, miscellaneous steel and shall be fabricated in 
conformity with dimensions, sizes and weights or thicknesses shown on 
Drawings or stipulated in the 

Members parts, as delivered shall 

deformation, or unauthorized other
V,",l'UJ. 

shall so that a proper 

field. Erection shall be prepared, 


be marked as indicated thereon. Field connection materials shall 

All welding shall conform to all rpn1pnt" of the Welding Society 

Code and as in these 


2.03 

B. Structural steel and miscellaneous metal 
the water cannot collect 

or superimposed 

on blocking so 
material shall 

Before surfaces to be in contact with each other shall thoroughly cleaned. 

Parts shall accurately as on the Drawings. 

permitted to parts together, but to match unfair not be 

Any enlargement of holes necessary to connections in be done by 

reaming with drills. Enlarging burning is absolutely prohibited. 


drifting shall 

shall be used to support all to which the 
structure may subjected, including and operation Such bracing 
shall be left in place as long as may be required for safety. 

and left in 
place or 

in welded construction may be either 
holes filled with welds. • 
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SECTION 05500 
METAL FABRICATIONS 

The Contractor shall give special attention to the handling of steel during construction to 
avoid overloading green floor slabs, etc. • 	 I 

Column bases and bearing plates for beams and similar structural members shall be 
aligned with wedges or shims. After a ignment, column bases and bearing plates shall be 
grouted. 

Structural steel frames shall be accurately assembled to the lines and elevations indicated, 
within the specified erection tolerance. 

The various members forming parts of a complete frame or structure after being 
assembled shall be aligned and adjuste accurately before being fastened. 

Bearing surfaces and surfaces which ill be in permanent contact shall be cleaned before 
the members are assembled. 

Field correcting of fabrication by gas cutting shall not be permitted on any member 
without prior approval of the Engineer. 

• 
Structural steel shall be fabricated and erected so that individual pieces are plumb, level 
and aligned within a tolerance of 1500. The elevation of the top of floor and roof 
members shall be within 1116 inch of t e elevation shown on the Drawings. 

C. Shop Coating: 

I. 	 Cleaning. Surfaces shall be dry and proper temperature when coated, and free of 
grease, oil, dirt, dust, grit, rust loose mill scale, weld flux, slag, weld spatter or 
other objectionable substances. Surfaces shall be cleaned by power wire brushing 
or blasting. Welds shall be scraped, chipped and brushed as necessary to remove 
weld spatter. 

Surfaces to have zinc rich pril(ler shall be shop cleaned by sandblasting (SSPC 
SP I0) or equivalent. Mill scale, rust and contaminants shall be removed before 
the shop primer is applied. 

2. 	 Edge Grinding. Sharp comers of cut or sheared edges which are to be submerged 
in operation shall be dulled b at least one pass of a power grinder to improve 
paint adherence. 

3. 	 Galvanizing shall be done by fhe hot-dip process after fabrication in conformity 
with requirements of ASTM A123, Al53 and A385. Articles to be galvanized 
shall be pickled before galvanizing. A minimum of 2.5 ounces per square foot of 
zinc coating shall be applied. 

Where 	galvanized bolts are specified or required by Drawings, zinc plated bolts • shall be acceptable provided zinc plating conforms to ASTM B633 classification 
Fe/Zn25 Service Condition SO\.. 
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SECTION 05500 
METAL FABRICATIONS 

4. 	 Castings. Miscellaneous iron castings shall be hot-dipped in asphalt varnish or 
given a shop coat of coal tar paint. •

5. 	 Steel. Unless otherwise specified, ungalvanized structural and miscellaneous 
steel shall be given a zinc rich primer coat in the shop after fabrication. Steel 
surfaces shall be primed, coated as soon as practical after cleaning. Painting shall 
be done in a heated structure if the outside air temperature is below 50°F. Steel 
shall not be moved or handled until the shop coat is dry and hard. 

Supports and frames for removable concrete floor slabs and stop plates and guides 
which are cast in concrete shall be hot dipped galvanized after fabrication. 

6. 	 Other Surfaces. No shop coating shall be required for zinc-coated steel, stainless 
steel or bronze surfaces. 

7. 	 Film Thickness. The dry film thickness of the shop coating shall be at least 1-1/2 
mils for rust inhibitive primer, at least 3 mils for zinc rich primer and at least 6 
mils for coal tar paint. 

PART 3 - EXECUTION 

3.01 	 FIELD PAINTING 

A. 	 All steel shall be painted as required by Division 9 - Finishes. The Contractor shall also •
be responsible for touch-up painting of all bolts, welding blemishes, shipping and 
erection damage. Cleaning and painting shall be compatible with primer used and 
perfonned in accordance with the Steel Structures Painting Council's recommendations. 

3.02 	 FIELD QUALITY CONTROL 

A. 	 Inspection of Field Assembled High-Strength Bolted Construction shall be in accordance 

with Section 6, AISC Specification for Structural Joints. 


B. 	 Usual inspection of field welds shall be in accordance with Section 6 of the A WS 

Welding Code. In addition, the Engineer may require non-destructive testing of specific 

joints. The testing agency shall be selected and paid for by the Owner. 


C. 	 Correction of defective or unsound welds shall be in accordance with the A WS Welding 

Code. Cost of repairs shall be borne by the Contractor. 


END OF SECTION 

• 

04/01 / 14 - 04/02 05500-5 	 Page 5 of 5 



• 
SECTION 05503 

ANCHOR BOLTS, EXPANSION 
ANCHORS AND ADHESIVE ANCHORS 

PART 1- G ENE R A L 

1.01 	 DESCRIPTION 

A. 	 Scope. This section covers cast-in-place anchor bolts, adhesive anchor bolts and 
expansion anchors to be installed in hatdened concrete. 

l.02 	 MEASUREMENT AND PAYMENT 

A. Unless noted in the Bidsheet, no seRarate payment will be made for work under this 
section. Include payment in unit price for applicable work as noted on the Bidsheet. 

1.03 QUALITY ASSURANCE 

A. 	 Acceptable Manufacturers. Adhesive and Expansion Anchors shall be Hilti or Approved 
Equal. 

l.04 	 SUBMITTALS 

A. 	 Submit anchor data and drawings. 

• PART 2 - PRO D U C T S 

2.01 	 MATERIALS 


Bolts and Nuts Stainless Steel 
 STM A193, Grade 316. 

Flat Washers ANSI B27.2; ofi the same material as bolts and nuts. 

Expansion Anchors Stud type with three section wedge, Hilti 316 stainless steel Kwik
Bolt III, or apPT ved equal. 

Adhesive Anchors A. Two-component slow-cure epoxy resin, contained in two plastic 
cartridges separating the resin from the hardener, Hilti HIT RE
500SD System with stainless steel threaded anchor or approved 
equal. 
B. Two-compo~ent fast cure adhesive anchoring system, contained 
in two plastic cartridges separating the two components from each 
other, Hilti HIrf HY-200 System with stainless steel threaded 
anchor or approved equal. 

• 
Sleeves 	 Plastic or Stain ess Steel. 
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SECTION 05503 
ANCHOR BOLTS, EXPANSION 

ANCHORS AND ADHESIVE ANCHORS 

2.02 PERFORMANCE AND DESIGN 

Anchor Bolts. where specifically 

a "Jill 316 


specifically shown or specified otherwise, the minimum embedment of a 
bolts shall 

cast-in-place anchor bolt be 24 bolt diameters. Upon approval of Engineer, plate 
type anchor bolts with a pullout equal to a fully developed, "J" bolt be 

the length is not available. shall 
and location of anchor bolts with to placement. 

B. Expansion Anchors. Expansion anchors shall not used where explicitly called 
out on the Drawings or accepted in writing by Engineer. Unless otherwise the 

anchors be as follows: 

used 

Anchor Minimum 
Minimum 

Ultimate Shear 

I 6 8,600 8,340 
5/8 7 13,700 1 
3/4 8 17,000 18,000 
1 10 35,200 28,050 

Adhesive Anchors. Adhesive shall used where on the Drawings or 
accemt~a by the otherwise noted the anchors shall as follows: 

Anchor Minimum 

6 13,600 
7 1 17,500 

10 28,000 
7/8 10 29,650 

123/8 50,000 

PART 3 EXECUTION 

3.0l ANCHOR BOLTS 

bolts in time to permit when structural concrete is 
which are shall be provided with sufficient toAnchor 

a nut to be installed on the concrete side the concrete form or supporting 
template. nuts shall be furnished each anchor Clearance to edge of 
concrete shall a minimum of bolt diameters or 4 inches, whichever is greater. 
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• 
SECTION 05503 

ANCHOR BOLTS, EXPANSION 
ANCHORS AND ADHESIVE ANCHORS 

3.02 EXPANSION ANCHORS 

A. 	 Expansion anchors shall not be used e1xcept where explicitly called out on the Drawings 
or accepted in writing by the Engineer. Install expansion anchors as per recommendation 
of manufacturer. Drilled hole diameters shall not exceed the bolt diameter. Clearance to 
edge of concrete shall be a minimuml of six bolt diameters, or 4-inches, whichever is 
greater. 

3.03 ADHESIVE ANCHORS 

A. 	 Install adhesive anchors as per recom ,Iendation of manufacturer. 

B. 	 Holes can be drilled with carbide tipped drill bits or Hilti's hollow drill bit. Special 
consideration should given in diamond cored holes. 

C. 	 Clean all holes per manufacturer instructions to remove loose material and drilling dust 
prior to installation of adhesive. 

• 
D. Inject adhesive into holes proceeding rom the bottom of the hole and progressing toward 

the surface in such a manner as to avoid introduction of air pockets in the adhesive. 
Follow manufacturer recommendations to ensure proper mixing of adhesive components 
through static mixer nozzle. Sufficient adhesive shall be injected in the hole to ensure 
that the annular gap is filled to the surface. 

E. 	 Remove excess adhesive from the surface. 

F. 	 Shim anchors with suitable device to center the anchor in the hole. 

G. 	 Do not disturb or load anchors before r anufacturer specified cure time has elapsed. 

H. 	 Clearance to edge of concrete shall e a minimum of six bolt diameters or 4 inches, 
whichever is greater. 

END 0 SECTION 

• 
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SECTION 05521 
ALUMINUM HANDRAILS 

PARTl ENERAL 

1.01 	 SECTION 

A. 	 Aluminum mechanical sub-assembled handrails and fittings. 

1.02 	 PRICES 

Unless noted in the Bidsheet, no payment will be made work under this 
section. Include payment in unit price for applicable work as on the Bidsheet. 

1.03 

ASTM 6061 and/or ASTM 

1.03 	 DESIGN 

assembly and attachments to a concentrated of 200 pounds 111 

point and a uniform load of 50 pounds per lineal foot to the 
any direction without defonnation. The loads shall not be applied 

simultaneously. 

B. 	 support posts 6 on center, maximum. 


SUBMITTALS 


A. 	 Submit Drawings: profiles, anchorage, 
of fasteners, and accessories. 

MANUFACTURERS 

1. Railings, 
2. Metal Products, "Alumrail" 
3. 	 Julius Bloom, "Connectorail" 


Reynolds "Reynorail 

5. 	 Or Approved 

PART 2 - PRO D U C T S 

2.01 	 RAILING SYSTEM 

A. 	 Railings be constructed 1 1 aluminum pipe 40 with 
anodized finish. to clear (0.7 mil). All shall be extruded 
aluminum pre-engineered railing application. 
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SECTION 05521 
ALUMINUM HANDRAILS 

• B. All railing shall be mounted to the s'de of walkway surfaces using 112 inch diameter 
stainless steel anchors. 

C. All hardware used on the railing systei shall be stainless steel. 

D. 	 All railing surfaces in contact with concrete or dissimilar metals shall receive one coat of 
zinc chromate. 

E. 	 All fittings shall be secured to the post and railing with #17 xl" 316 stainless steel set 
screws. 

F. Railings shall be provided with two ho izontal rails and a 4-inch high toe board. 

G. The top rail shall be at least 42 inches above the adjacent finished walking surface. The 
toe board shall be located 114 inch abo e the walking surface. 

H. Toe boards shall be 4 inch extruded al minum "Z" shape. Toe boards shall be connected 
to each railing post with a minimum of two fasteners in horizontal slotted holes. Splices 
shall be located and detailed to allow for thermal expansion and contraction. 

1. 	 Openings in rail shall be provided for access to gates and valves. Provide double strand 

• 
3116 inch diameter 316 stainless steel chain . 

1. 	 Provide expansion joints at maximum 24 ft. centers using splice sleeves. 

PART 3 - E X E CUT ION 

3.01 EXAMfNATION 

A. 	 Verify that field conditions are accept hie and are ready to receive work. 

B. 	 Beginning of installation means erector accepts existing conditions. 

3.02 fNSTALLATION 

A. Install components plumb and level, aacurately fitted, free from distortion or defects. 

B. 	 Provide anchors and sockets required for connecting railings to concrete. 

END 0 SECTION 

• 
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SECTION 05532 
ALUMINUM GRATING 

PART 1 G ENE R A L •1.01 DESCRIPTION 

A. 	 Scope. 

1. 	 This Section covers the furnishing and installation of fabricated aluminum 
grating. 

2. 	 Occupational Safety and Health Administration (OSHA), Insurance, and 
Federal safety standards shall be followed 

3. 	 The Contractor shall furnish grating and stair treads, including clips and 
fasteners, as shown on the Drawings and as specified. 

4. 	 The Contractor shall check dimensions in the field after supports, concrete, 
piping and equipment are in place and shall determine the exact dimensions of 
gratings and location and sizes ofopenings and cutouts. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unit Prices 

1. 	 No separate payment will be made for work under this Section. Include 
payment in Lump Sum with price breakdown included in the Schedule of 
Values. • 

B. 	 Stipulated Price (Lump Sum. If the Contract is a Stipulated Price Contract, payment 

for work in this Section is included in the total Stipulated Price. 


1.03 QUALITY ASSURANCE 

A. 	 Acceptable Manufacturers . Grating shall be as manufactured by IKG Industries, 

Ryerson Company, Ohio Grating or approved equal. 


B. 	 Governing Standards. Except as modified herein, grating manufacture, fabrication 

and installation shall comply with recommendations in the "Metal Bar Grating 

Manual" of the National Association of Architectural Metal Manufacturers. 


1.04 SUBMITTALS 

A. 	 Shop Drawings: Submit shop drawings as specified in Division 1 - General 

Requirements. Shop drawings shall include setting plans, layouts, mark numbers, and 

anchorage details. 


B. 	 Manufacturer's Technical Information: Submit manufacturer's technical information 

on all fiberglass items. 
 •
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SECTION 05532 
ALUMINUM GRATING 

• c. 

PART 2 

2.01 

A. 

B. 

C. 

D.• 
2.02 

A. 

B. 

C. 

D. 

• 

02/23/16- 04/02 

Samples. Submit samples, taken J am manufacturer's stock, as follows: 

1. 12" x 12" section of grating. 

2. Section of ladder with rung, side rails and cOlmection member to structures 

PRO D U C T S 

MATERIALS 

Materials shall be new and undamaged. Grating shall be rectangular and welded. 
Aluminum shall conform to ASTM B221 alloy 6063-T6. 

Clips. Grating and side panel clipS shall be 316 stainless steel, suitable for use in the 
presence of a corrosive environment such as hydrogen sulfide gas. 

Expansion Anchors. Expansion Archors shall not be used on this project without the 
expressed written consent of the ~roject Manager. If written consent is given by the 
Project Manager, provide drilled-il!l, concrete expansion anchors, which are externally 
threaded, wedge type expansion bolt anchors, complete with washers and nuts. 
Expansion anchors shall be stainless steel conforming to AISI Type 316. Install in 
accordance with manufacturer's instructions in areas which are not subject to sewer 
gases . 

Concrete Anchors. Provide drille -in, concrete anchors comprised of AISI Type 316 
SS threaded rods set in concrete using the Hilti HIT C-lOO system or equivalent. 
Embedment depth shall be the gr~ater of the requirements of Specification Section 
5503, Anchor Bolts, Expansion Anchors, and Adhesive Anchors or the 

I 
manufacturer's recommended depth plus the minimum cover shown on the drawing 

PERFORMANCE AND DESIGN REQUIREMENTS 

Unless otherwise noted, grating shall be designed for not more than 1/360 of the span 
or 114 inch deflection, whichever is least, with a uniform live load of 250 pounds per 
square foot. 

Grating shall be a minimum of 1-II2-inches In depth unless otherwise noted or 
required. 

Bearing bars shall be at least 3116 inch thick and spaced at 1 3116 inch centers and 
tied with 3116 inch minimum thick transverse bars spaced no more than 2 inches on 
center. 

Grating stair treads shall be fabricated from aluminum steel grating having 1-112 inch 
by 3116 inch bearing bars. Carri€r plates shall be welded to the ends of the treads. 
Fastening devices shall be alumin m saddle clips . 
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SECTION 05532 
ALUMINUM GRATING 

E. 	 All grating for trenches, pits, and other facilities at finished grade and/or subject to 

vehicular traffic shall be designed for not more than 1/4 inch deflection with an H20
44 live load. 
 • 

2.03 F ABRICA TION AND MANUFACTURE 

A. 	 Gratings shall be of one piece, resistance welded construction and shall be accurately 

fabricated, free from warps, twists or other defects which affect the appearance and 

serviceability of the grating. The tops of the bearing bars and cross bars shall be in 

the same plane, and there shall be no acute angles at joints between bearing and 

transverse bars. All bearing bars shall be welded to the carrier plate at all support 

locations. 


B. 	 Panels shall be within 1/8 inch plus or minus of authorized length, within 1/8 inch 

plus or minus of authorized width, and shall have a maximum difference in length of 

opposite diagonals of 3116 inch. The spacing of bearing bars shall be within 1/32 

inch of authorized spacing. Cross bars and edge bars of adjacent panels shall align . 

After installation there shall be no more than 114 inch clearance between panels. 

Bearing bars shall be parallel. 


c. 	 Openings shall be provided for the passage of pipes or for other purposes. Grating 

shall be laid out so that openings are centered on a joint between Sections. Ends of 

bearing bars shall be banded to the full length of the grating with aluminum bars 3116 

inch thick. Bands on end bearing bars shall be welded to the first, last and every 

fourth intermediate bar unless the panel has been cut for reasons of joint between 
 •adjacent pipe placement around objects, in which case the bands shall be welded to 
all intersecting members. Transverse bars shall be cut off flush with the outside face 
of side bars. 

2.04 ANODIZING 

A. 	 After fabrication and prior to anodizing, all sharp edges and comers of cut or sheared 

edges shall be dulled by at least one pass of a power grinder. All grating shall be 

anodized with color to be selected by the Project Manager. 


PART 3 E X E CUT ION 

3.01 FIELD ERECTION 

A. 	 Panels shall be stored on blocking so that no metal touches the ground and water 

cannot collect thereon. The panels shall be protected against bending under their own 

weight or superimposed loads. 


B. 	 Grating. Install in accordance with approved shop drawings. Set grating loose on 

grating seats without binding or rocking 


• 
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SECTION 05532 
ALUMINUM GRATING 

c. 	 Gratings shall be installed with each Section readily removable and replaceable. 
Adjacent panels shall be neatly fitted together. Minimum clearance shall be 3116 inch• I 

with a maximum of 1/2 inch. 

D. 	 Grating shall lie flat with no te dency to rock when installed. Poorly fitting or 
damaged grating will be rejected. 

E. 	 Fastening devices shall be provid~d for all grating Sections. All Sections of grating 
shall be fastened down unless specifically designated as removable. Neoprene pad of 
1/4 inch minimum thickness shalll completely insulate all aluminum from any other 
dissimilar material such as concrete, grout, and steel. The neoprene pad shall be 
secured to the dissimilar material by means of an appropriate adhesive and in strict 
accordance with the adhesive man facturer's recommendations .. 

3.02 PROTECTION OF INSTALLED (iRATING 

After installation, the grating and ladders shall be protected as required to prevent 
damage during completion of the contract. Any damaged material must be replaced 
without additional cost to the Owner. 

END OF SECTION 

• 

• 
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SECTION 06600 
FIBERGLASS GRATING 

PART 1 G ENE R A L • 
l.01 DESCRIPTION 

A. Scope. 

1. 	 This section covers all materials, installation of 
fiberglass and 

Occupational Administration (OSHA), and Federal 
standards 

3. 	 The Contractor shall and stair treads, including and fasteners, 
as shown on the Drawings and as specified. 

4. 
and equipment are 
location and sizes of 

1.02 MEASUREMENT AND • 
L No separate payment will for work under this Section. 

payment in Lump Sum with breakdown included in 
Values. 

2. Refer to Section 01270 Payment and Section 
Schedule of Values. 

3. Measurement and payment 
portion of the '-'v ••v"' ..... 

and all llJJVV, .......u 

Work is as defined in 
Work. Payment 
in related Sections 

is a Stipulated Price Contract, 
Section is included in the Stipulated Price. 

ASSURANCE 

(Lump Sum. If the 

A. Acceptable Manufacturers. Acceptable manufacturers of fiberglass grating are 

by Chemical Proof 
by John T. Ryerson & 

Woodinville, Washington; 
Illinois; 

1. • 
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SECTION 06600 
FIBERGLASS GRATING 

• 

B. 

l.04 

A. 

B. 

c. 

• PART2 

2.01 

A . 

B. 

C. 

• 
c. 


2/23 / 16 . 04/02 

3. "Duradek" by AFC, Inc., Chatl ld, Minnesota; 
4. or approved equal. 

Governing Standards. Except as modified herein, grating manufacture, fabrication 
and installation shall comply wi~h recommendations in the "Metal Bar Grating 
Manual" of the National Associatidn of Architectural Metal Manufacturers. 

SUBMITTALS 

Shop Drawings: Submit shop ~rawings as specified in Division 1 - General 
Requirements. Shop drawings shall include setting plans, layouts, mark numbers, and 

anchorage details . 


Manufacturer's Technical Information: Submit manufacturer's teclmical information on 

all fiberglass items. 


Samples. Submit samples, taken fr m manufacturer's stock, as follows: 


l. 

2. Section of ladder with run side rails and connection member to structures 

PRODUCTS 

MATERIALS 

Fiberglass. Fiberglass products s~all be manufactured from premium-type polyester 
resin and reinforced with fiberglass. The fiberglass shall be resistant to rot, fungi, 
bacterial growth, and adverse effclcts of acids, alkalis, and residential and industrial 
waste. A polyester veil shall be sed on all surfaces. Color of fiberglass resin shall 
be safety yellow. 

Clips. Grating and side panel clip shall be 316 stainless steel, suitable for use in the 
presence of a corrosive environment such as hydrogen sulfide gas. 

Expansion Anchors. Expansion A chors shall not be used on this project without the 
expressed written consent of the roject Manager. If written consent is given by the 
Project Manager, provide drilled-in, concrete expansion anchors, which are externally 
threaded, wedge type expansion Ibolt anchors, complete with washers and nuts. 
Expansion anchors shall be stainless steel conforming to AISI Type 316. Install in 
accordance with manufacturer's im.structions in areas which are not subject to sewer 
gases. 

Concrete Anchors. Provide drille -in, concrete anchors comprised of AISI Type 316 
SS threaded rods set in concrete using the Hilti HIT C-I00 system or equivalent. 
Embedment depth shall be the greater of the requirements of Specification Section 
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SECTION 06600 
FIBERGLASS GRATING 

D. i1P'.!1r"~" shall be aluminum 

5503, Anchor Boits, Anchors, and or the 
manufacturer's recommended depth plus the minimum cover shown on the drawing. 

PERFORMANCE AND DESIGN REQUIREMENTS 

A. 	 Unless otherwise noted, shall be for not more than 1 60 of span 
or 114 inch deflection, whichever is least, with a uniform live load 250 pounds per 

foot. 

B. 	 Grating be a minimum 1-1 m depth unless otherwise noted or 
required. 

bars be at 3/16 spaced at 1 3116 inch centers and 
tied with 6 inch minimum thick transverse bars no more than 2 inches on 
center. 

clips. 

All grating for trenches, pits, and other facilities at finished grade and/or subject to 
vehicular shall designed not more than I14 inch deflection an H20

live 

2.02 GRA TfNG 

Fabrication. Grating shall be in either a mold construction so 
the reinforcing of the bearing bars are interwoven with the reinforcing 

the crossbars, or straight parallel bearing of a pultruded 
fiber thermosetting composite. The bearing bars shall be placed 
and joined by structural on 6-inch centers. The bearing and crossbars shall 

a minimum I-I12" x 3/8". shall banded all around. 

Walking surface of the grating shall have a nonskid surface quartz grit affixed to 
the surface by a epoxy 

All cut or shall coated resm containing air-inhibiting 
additives. 

D. 	 All grating shall be removable. Sides of adjacent shall be tied together, to 
prevent differential with removable stainless steel 

PART 3 E E CUT ION 

3.01 

A. 	 Panels shall be on blocking so that no panel touches ground 
water cannot collect thereon. The panels shall be protected against bending under 
their own or superimposed loads. 
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SECTION 06600 
FIBERGLASS GRATING 

• B. Grating. Install in accordance wi h approved shop drawings. Set grating loose on 
grating seats without binding or ro~king. 

C. 	 Gratings shall be installed with each Section readily removable and replaceable. 
Adjacent panels shall be neatly fitted together. Minimum clearance shall be 3116 inch 
with a maximum of 112 inch. 

D. 	 Grating shall lie flat with no te dency to rock when installed. Poorly fitting or 
damaged grating will be rejected. 

E. 	 Fastening devices shall be provided for all grating Sections. All Sections of grating 
shall be fastened down unless spec fically designated as removable. 

3.02 PROTECTION OF INSTALLED RATING 

After installation, the grating and ladders shall be protected as required to prevent 
damage during completion of the ntract. Any damaged material must be replaced 
without additional cost to the Owner. 

END OF SECTION 

• 

• 
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SECTION 09900 


PART 1- ENE R L 


1.01 INCLUDES 

A. 	 Surface preparation and field painting application 

B. 	 A choice manufacturer's standard factory 
intermixed colors. will be chosen the 

1.02 MEASUREMENT AND PAYMENT 

gypsum board and wood 

or mechanically proportioned 
manufacturer's schedule. 

A. noted in the Bidsheet, no separate payment will made for work under this 
payment unit for work as on the 

1.03 

ASTM 016 - Definitions and RelatedRating to Paint, Varnish, 

B. 	 ASTM 16 - Test Method Moisture Content Wood. 

Association (NPCA) - to U.S. Goverrunent Paint C. National Paint 

Painting - Architectural 
ManuaL 

Contractors of AmericaD. 	 Painting and 

DEFINITIONS 

A. 	 Conform to ASTM 016 interpretation of terms used in this 

1.05 SUBMITTALS 

A. 	 Product Data: Provide data on all finishing products. 

B. 	 Inspection Devices: Furnish inspection devices, in working conditions for 
detection holidays, the measurement coating thickness (wet and dry). 

Provide mask, and protective materials, and/or clothing recommended the 
paint manufacturer. 

D. 	 Provide "'1J~,"'l<;;U, temporary, ventilation required by paint manufacturer. 
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SECTION 09900 
PAINTING 

• 1.06 QUALIFICATIONS 

A. 	 Manufacturer: Company specializin . in manufacturing the Products specified in this 
section with minimum 10 years docu ented experience. 

B. 	 Applicator: Company specializing in performing the work of this section with minimum 
5 years documented experience approYjed by manufacturer. 

1.07 REGULATORY REQUIREMENTS 

A. 	 Conform to applicable locally adopted codes for flame and smoke rating requirements for 
finishes. 

1.08 DELIVERY, STORAGE, AND HAN LING 

A. 	 Deliver products to site in sealed and I beled containers; inspect to verify acceptability. 

B. 	 Container label to include manufactu ,er's name, type of paint, brand name, lot number, 
brand code, coverage, surface preparation, drying time, cleanup requirements, color 
designation, and instructions for mixing and reducing. 

• 
C. Store paint materials at minimum ambient temperature of 45 degrees F and a maximum 

of 90 degrees F in ventilated area, and as required by manufacturer's instructions . 

1.09 ENVIRONMENTAL REQUIREMENTS 

A. 	 Do not apply material when surface and ambient temperature are outside the temperature 
ranges required by the paint product manufacturer. 

B. 	 Do not apply exterior coatings during rain or snow, or when relative humidity is outside 
the humidity ranges required by the paint product manufacturer. 

C. Minimum Application Temperature or Latex Paints: 45 degrees F for interiors; 50 
degrees F for exterior; unless required otherwise by manufacturer's instructions. 

D. 	 Minimum Application Temperature ~or Varnish Finishes: 65 degrees F for interior or 
exterior, unless required otherwise by manufacturer's instructions. 

E. 	 Provide lighting level of 80 ft candles easured mid-height at substrate surface. 

PART 2 - PRO D U C T S 

2.01 MANUFACTURERS 

• 	 A. The following manufacturers (with the abbreviated name used in the Painting Schedule) 
are approved for use. Use the products of only one manufacturer. 
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SECTION 09900 
PAINTING 

1. 	 AKZO Nobel / Devoe & Reynolds Co. (Devoe). 
2. 	 Carboline Corporation ( Carboline) 
3. 	 Pittsburg Paint Group (PPG) •
4. 	 Pratt and Lambert, Inc. (P&L) 
5. 	 The Sherwin Williams Co., (Sherwin-Williams). 
6. 	 The Valspar Corporation, (Valspar). 
7. 	 or approved equal. 

2.02 	 MATERIALS 

A. 	 Coatings: Ready mixed, except field catalyzed coatings. Process pigments to a soft paste 

consistency, capable of being readily and uniformly dispersed to a homogeneous coating; 

good flow and brushing properties; capable of drying or curing free of streaks or sags. 


B. 	 Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials 

not specifically indicated but required to achieve the finishes specified, of commercial 

quality. 


C. 	 Patching Materials: Latex filler. 

D. 	 Fastener Head Cover Materials: Latex filler. 

PART 3 - E X E CUT ION •
3.01 	 EXAMINATION 

A. 	 Verify that surfaces and substrate conditions are ready to receive work as instructed by 

the product manufacturer. 


B. 	 Test shop applied primer for compatibility with subsequent cover materials. 

C. 	 Measure, record and submit moisture content of surfaces using an electronic moisture 

meter. Do not apply finishes unless moisture content of surfaces are below the following 

maxImums: 


1. 	 Plaster and Gypsum Wallboard: 12 percent. 

2. 	 Masonry, Concrete, and Concrete Unit Masonry: 12 percent. 

3. 	 Interior Wood : 15 percent, measured in accordance with ASTM D2016. 

4. 	 Exterior Wood: 15 percent, measured in accordance with ASTM D2016. 

5. 	 Starting work constitutes acceptance (on the Contractor's part) of conditions and 
substrates and full responsibilities for the quality and suitability for the finished 
work. • 

02/ 13/ 15 - 04/02R 09900-3 	 Page 3 of7 



SECTION 09900 
PAINTING 

• 3.02 PREPARATION 


A. 	 Remove or mask electrical plates, har ware, light fixture trim, escutcheons, and fittings 
prior to preparing surfaces or finishing. 

B. 	 Correct defects and clean surfaces who ch affect work of this section. Remove existing 
coatings that exhibit loose surface defe ts. 

C. 	 Seal with shellac and seal marks which may bleed through surface finishes . 

Do 	 Impervious Surfaces: Remove mildew by scrubbing with solution of tri-sodium 
phosphate and bleach. Rinse with clea · water and allow surface to dry. 

E. 	 Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime defects 
after repair. 

F. 	 Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, 
loose mortar, scale, salt or alkali powder, and other foreign matter. Remove oil and 
grease with a solution of tri-sodium ~hosphate; rinse well and allow to dry. Remove 
stains caused by weathering of corrodo g metals with a solution of sodium metasilicate 
after thoroughly wetting with water. Allow to dry. 

• G. Interior Wood Items Scheduled to Re eive Paint Finish: Wipe off dust and grit prior to 
priming. Seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and 
cracks after primer has dried; sand bet een coats. 

H. 	 Exterior Wood Scheduled to Receive Raint Finish: Remove dust, grit, and foreign matter. 
Seal knots, pitch streaks, and sappy seetions. Fill nail holes with tinted exterior caulking 
compound after prime coat has been a~plied. 

3.03 APPLICATION 

A. 	 Apply products in accordance with rna ufacturer's instructions. 

B. 	 Do not apply finishes to surfaces that are not dry. 

C. 	 Apply each coat to uniform finish. 

D. 	 Apply each coat of paint slightly darker than preceding coat unless otherwise approved. 

E. 	 Sand surfaces required lightly between coats to achieve required finish . 

F. 	 Vacuum clean surfaces free of loose p rticles. Use tack cloth just prior to applying next 

• 
coat. 

G. 	 Allow applied coat to dry before next oat is applied. 
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SECTION 09900 
PAINTING 

Prime concealed surfaces of interior and exterior woodwork with primer paint. 

3.04 CLEANING 

A. 	 waste material which constitute a fire hazard, place 10 metal 
containers remove daily site. 

3 DECORATIVE 

A. Masonry Units. 

1. 	 Step one: Remove mortar and foreign matter. 

2. 	 two: Apply one of following alkyd with the block filler 
sufficient coats and mill thickness to provide a uniform surface. 

a. 	 Carboline: 
I) Carboline Sanitile 100 applied 12 mils OFT. 
2) Carbocrylic 33 applied 2-3 mils 

b. 
I) 4000-1000 Duty 
2) coat 1512-XX Ultrahide stippled, 1.7 

mils 

c. 
1) 	 Heavy Block Filler. 

One coat 50-65 Snolite Alkyd Stippling Eggshell, roller stippled, 
1.9 OFT. 

d. 	 P& 
1) 	 Primarily 

One coat Vitra-Shield, stripped, 2.0 mils 

e. 	 Sherwin-Williams: 
1) Duty not tinted, 1 8 mils OFT. 

Interior Topcoat One coat Pro-Mar 200 Alkyd Eg-Shel 
B20-2600 2 mils 

3) 	 Topcoat Coating Series, 
mils OFT. 

f. 
1) 79-W-8 Block Filler, white or tinted needed. 
2) One coat 31 Series Semi-Gloss Enamel, mils 
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SECTION 09900 
PAINTING 

• B. Drywall 

I. 	 Step one: Spackle all scratches, nail holes, dents, and other abrasions. When dry, 
sand surfaces smooth and vacu mclean. 

2. 	 Step two: Apply one of the foil ['wing alkyd systems. 

a. 	 Carboline: 5.5 mils DFlf 
I) One coat: Sanitite 120 appied @ 1.5 mils DFT. 
2) Two coats: Carbocrylic 3359 satin applied @ 2 mils DFT. 

b. 	 Devoe: 5.5 mils DFT: 
1) One coat 1030-1 00 Ultrahide PV A Primer/Sealer, 1.5 mils DFT. 
2) Two coats lsd-xx Ultrahide Alkyd Eggshell Enamel, 2 mils 

DFT each. 

c. 	 Sherwin-Williams: 4.8 5.0 mils DFT 
I) One coat: ProMar 200 Zero VOC Interior Latex Primer, B28 

Series, 0.8-1.0 rrtils DFT. 
2) 	 Two coats : ProMar 200 Zero VOC Interior Latex Eg-Shel, B20 

Series, 2 mils D : T per coat. 

• C. Interior Wood Painted 


1. Step One. Sand smooth, shell , c knots and pitch streaks, fill holes, dents, joints, 

cracks, and irregularities with hnseed oil putty. Sand smooth. 

2. Step two: Apply one coat of one of the following primers. 

a. 	 Carboline: Sanitile 120 applied @ 1-2 mils DFT. 

b. 	 Devoe: 1120-1200 Ultrahide Alkyd Primer/Sealer, 1.5 mils DFT. 

c. 	 PPG: 6-6 Quick Dry E arne I Undercoat, 1.4 mils DFT. 

d. 	 P & L: Interior trim pri er, I mils DFT. 

e. 	 Sherwin-Williams: Prmium Wall & Wood Primer, B28W8111, 2 mils 
DFT. 

f. 	 Valspar: Alkyd First Cater l7-W-4, 2 mils DFT. 

3. 	 Step three: Apply two coats of same paint as adjacent walls . 

• 
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SECTION 09900 
PAINTING 

D. Wood 

1. smooth, 
irregularities with linseed putty. 	

holes, joints, 
Sand 

pitch streaks, 

2. two: Apply one of the systems. 

a. Carboline: 5-6 
1) One coat: Sanitile 120 

Two coats: Carbocrylic 

b. 	 Devoe: mils DFT 
1) 	 coat 211 1200 Ultrahide 

mils DFT. 
Two coats 3028-XX Dulux Ultrahide Alkyd Enamel, 
1.2 each. 

Alkyd 

c. PPG: 6 
1 ) One coat 6-9 Speedhide Wood Primer-Exterior, 2 mils DFT. 
2) Two coats Speedhide Alkyd Gloss 2 mils 

DFT 

d. P& 
1 ) 
2) 

e. 	 Sherwin-Williams: 6.4-9.4 
Latex Wood Primer, 

system 
1) coat: , 1.4 

2) 	 Two coats: DTM Acrylic Coating, B66-200 Series, mils 
DFT coat. 

f. 	 Val spar: 5 mils DFT system 
1) coat: Alkyd 2 mils 
2) coats: 12 Alkyd 

Coated 1 
1.5 mils DFT coat. 

END OF SECTION 
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SECTION 09915 
pROTECTIVE COATINGS (WASTEWATER) 

• PARTI-GENERAL 

1.01 SECTION INCLUDES 

A. 	 Preparing surfaces, providing adeq ate 	 conditions for proper workmanship, and 
furnishing and applying the protective coating materials required for metallic and plastic 
surfaces. 

B. Color code painting of piping and piping identification signs and markers . 

1.02 MEASUREMENT AND PAYMENT 

A. Unless noted in the Bidsheet, no sep, rate payment will be made for work under this 
section. Include payment in unit price or applicable work as noted on the Bidsheet. 

1.03 REFERENCES 

A. 	 ANSI Al3.1 - Color Schedule. 

B. ANSVAWWA C213 - Fusion-bonded Epoxy Coating for the Interior and Exterior of 
Steel Water Pipelines . 

• C. Federal Specification TT-P-28 - Paint, luminum, Heat Resisting (1200 degrees F). 

D. Federal Standard 595A - Federal Stan ' rd Colors. 

E. 	 Military Specification DOD-P-23236 - Paint Coating Systems, Steel Ship Tank, Fuel and 
Salt Water Ballast, Class 2. 

F. 	 NACE Standard TM-01-70 - Visual St ndard for Surfaces of New Steel Airblast Cleaned 

with Sand Abrasive. I 
G. 	 NSF Standard 61 - Drinking Water System Components - Health Effects. 

H. 	 SSPC-PA1 - Paint Application Specifi ~ ation No. 1. 

I. 	 SSPC-PA2 - Paint Application Specifi I ation No.2. 

J. 	 SSPC- Painting System Specification rNo. 11.01 - Black (or Dark Red) Coal Tar Epoxy
Polyamide Painting System. 

K. 	 SSPC-SP1 - Solvent Cleaning. 

• 
L. SSPC-SP2 - Hand Tool Cleaning. 

M. 	 SSPC-SP3 - Power Tool Cleaning. 
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SECTION 09915 
PROTECTIVE COATINGS 

N. / NACE I - White Metal Cleaning. 

SSPC-SP6/ 

/ NACE Brush-off Blast 

Q. 10/ 2 - Near-white 

SSPC-SPl1 Tool Cleaning to Bare Metal 

S. 12 / NACE 5 Surface Preparation and 
by Water 

SSPC-13/ 6 Concrete Preparation 

U. SSPC-VIS 1-89- Standard for Blast 

V. 3 - Visual Standard 

SSPC-QP 1 Standard tToceour Qualifications Painting 

Contractors 
to Remove Hazardous Paint 

DEFfNITIONS 

x. Procedure Evaluating Qualifications of2

A. or as used emulsions, 
paints, resins, and 

Section 
protective coatings, exceptions of 

galvanizing or anodizing, whether primer, intermediate or 
finish coat. 

DFT means minimum dry film thickness. 

C. means Volatile Organic Components 

PERFORMANCE REQUIREMENTS 


unless 
 named or 
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SECTION 09915 
! ROTECTIVE COATINGS (WASTEWATER) 

• 5. Glass. 

6. Equipment nameplates. 

7. 	 Platfonn gratings, stair treads, door thresholds, and other walk surfaces. 

8. 	 Galvanized steel electrical contluit and associated galvanized and factory-coated 
junction boxes and electrical panels. 

9. 	 Galvanized surfaces inside builClings and not exposed to view. 

10. 	 Manhole and valve covers a d rings, stonn water inlet gratings, covers, and 
frames. 

B. Provide decorative and protective cor tings for interior architectural surfaces such as 
wood, gypsum board, and masonry in '1ccordance with Division 9. 

1.06 SUBMITTALS 

A. Submit the following infonnation at Ie st 10 days prior to protective coating work: 

• 
1. Coating Materials List: Fou copies of a coating materials list naming the 

manufacturer and the coating number, keyed to the coating systems described in 
this Section. Submit the list pribr to or at the time of sample submittal. 

2. 	 Paint Manufacturer's Infonnati n: For each coating system to be used, submit the 
, following data: 

a. 	 Paint manufacturer's data sheet for each product proposed, including 
statements on the suitab·lity of the material for the intended use. 

b. 	 Technical and perfonnance infonnation that demonstrates compliance 
with the system perfonnance and material requirements. 

c. 	 Paint manufacturer's instructions and recommendations on surface 
preparation and application. 

d. 	 Colors available for eac product, where applicable. 

e. 	 Compatibility of shop a d field applied coatings, where applicable. 

f. 	 Material Safety Data Sh et for each product used. 

• 

g. VOC of each coating proposed in grams per liter. 


3. 	 Subcontractor References: Refer to qualification portion of this specification. 
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SECTION 09915 
PROTECTIVE COATINGS (WASTEWATER) 

B. 	 Contractor shall submit coating system to be used prior to beginning construction of the • 
lift station for approval by the Engineer. 

1.07 	 QUALIFICATIONS 

A. 	 Where protective coatings are to be applied by a subcontractor, employ a subcontractor 

who possesses experience for performance of painting and coating work called for in this 

Specification. 


B. 	 Submit 3 references which show that the painting subcontractor has previous successful 

experience with the indicated or comparable coating systems. Include the name, address, 

and the telephone number for the owner of each installation for which the painting 

subcontractor provided the protective coating. 


1.08 	 ENVIRONMENTAL REQUIREMENTS 

A. 	 Ventilate area where coating is being applied. Post and enforce "NO SMOKING OR 

OPEN FLAME" signs until coating has cured. 


B. 	 Provide lighting level of 80-foot candles (860 Ix) measured mid-height at substrate 

surface. 


C. 	 Restrict worker access and construction traffic from area where coating is being applied 

or IS cunng. 
 •

D. 	 Comply with all applicable OSHA Confined space entry regulations including but not 

limited to OSHA Permit-Required Confined Space Standard 1910.146. 


1.09 	 WARRANTY INSPECTION AND MAINTENANCE 

A. 	 Warranty Inspection: 

1. 	 A warranty inspection may be conducted during the eleventh month following 
completion of coating and painting. The Contractor and a representative of the 
coating material manufacturer shall attend this inspection. 

2. 	 The Engineer may, by written notice to the Contractor, reschedule the warranty 
inspection to another date within the one-year correction period, or may cancel 
the warranty inspection altogether. Cancellation of the warranty inspection does 
not relieve the Contractor of his responsibilities under the Contract Documents. 

3. 	 Repair defective work discovered during the warranty inspection in accordance 
with these Specifications. 

• 
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SECTION 09915 
! ROTECTIVE COATINGS (WASTEWATER) 

• 1.11 W ASTEW A TER TREATMENT PLA IT PIPING CODES 

A. 	 Color codes used in painting wastewater plant piping shall confonn to TCEQ Design 
Criteria for Domestic Wastewater Syst ms (§§217.329.Color Coding of Pipes) and other 
applicable TCEQ rules and regulations The piping systems shall be labeled and painted 
in accordance with the following sched Ie. 

• 

Service 
Sludge 
Natural gas 
Potable Water 
Chlorine 
Sulfur Dioxide 
Sewage 
Compressed Air 
Heated Water 
Power Conduit 
Reclaimed Water 
Instrument Air 
Liquid Alum 
Alum (solution) 
Ferric Chloride 
Ferric Sulfate 
Polymers 
Ozone 
Raw Water 
Effluent after Clarification 

Cglor of Pipe 
Brown 
R d 
L,ght Blue 
Yellow 
qme Green with Yellow Bands 
G~ey 
qght Green 
B1· ue with 6-inch Red Bands spaced 30-inches apart 
I compliance with the National Electric Code 
P rple 
Light Green with Dark Green Bands 
~ellow with Orange Bands 
Y:ellow with Green Bands 
B own with Red Bands 
Brown with Yellow Bands 
White with Green Bands 
Slainless Steel with White Bands 

T,en 
Dark Green 

B. The pipe labeling text size shall be stenciled letters, applied signs or markers at IS-foot 

• 
SetMark, or approved equal. Use TYPti SNA for outside diameters ~ through 5 7/8 
inches and Type STR for 6-inch outside diameter or larger. For pipes less than ~-inch 
diameter, use applied marker of brass i entification tags 1 Y2 inches square with 
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C. 

centers, at both side of fittings, and in [congested pipe layouts. The size of the text shall 
be in accordance with the following' chedule. The Owner shall designate location of 
lettering. 

II 
Outside Pipe or 

Covering Diameter S(ze of Letters Length of Color Field 
inches inches inches 

~" to 1 W' Y2" 8 
1 Yz" to 2" ~" 8 
2 Yz" to 6" ~ 1 ~" 12 
8" to 1 0" 2 Yz" 24 

>10" 3 Yz" 32 

As pipe markers, use semi-rigid outdoo r grade acrylic plastic, Seton Name Plate Corp., 



SECTION 09915 
PROTECTIVE COATINGS 

depressed letters 1.1 black Apply tightly to pipeline with of plastic 
straps. 

PART 2 - PRO D T S 

COATINGS CRITERIA 

A. 	 Suitability: Use suitable coating materials as recommended manufacturer. 

B. 	 Compatibility: system, use only compatible materials from a 
manufacturer. attention to compatibility of primers, coats 
and finish coats. If apply a coat or coat between existing prime coat 
and subsequent field coats to ensure compatibility. 

Containers: coating 111 

number, 
at the time 

that plainly show the 
designated name, formula or specification number, color, date 
manufacture, and name of manufacturer, all plainly use. 

D. 	 and shades colors of 
by the Make coat of a 

facilitate of coverage each coat. Engineer will select finish 
colors the manufacturer's standard color samples. 

coats of paint as indicated on 

2.02 INDUSTRIAL COATING 

industrial 
following manufacturers is of supplying many 
materials. Manufacturers and specific paint designations 

(numbers) are listed to indicate the type and quality of coating. Contractors are 
to bid on use of supplied by one of manufacturers and 
products. are to a level of acceptable 
product quality or manufacturing experience are not to be construed as the only 
manufacturers of products acceptable use. 

1. 
2. 	 Akzo / Devoe 
3. 	 Ameron 

Nobel! International 

International! 

Carboline Coatings Company 


5. 	 Hempel Coatings USA, Inc. 
6. 
7. 
8. 

Protective Marine 
Marine 

rlP<1""''' Company 

! Amercoat 
! Coatings 

9. Sherwin Williams 
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SECTION 09915 
IPROTECTIVE COATINGS (WASTEWATER) 

• TABLE 1 

Coating IntermediateI 
Coating System Manufacturer Prime Coat Coating Finish Coat 
3 Coat Inorganic Zinc! 
Epoxy! Polyurethane 

2 Coat, Coal Tar Epoxy 

Cast in T -Lock 

• 
I-Coat, 100% Solids 

3-Coat, Modified 
Epoxy Phenalkamine 

2 Coat, Modified 
Epoxy Phenalkamine 

PPG Protective & Amercoat 
M . C . Ianne oatmg Dimetcote 9 

(D-9) 

Carboline Carbozinc I I 

Tnemec 90-97 
Tneme-Zinc 

TNEMEC 

I 
PPG Protective & 
Marine Coating 

Amercoat 78 
HB 

--------- Amercoat 78 
HB 

Carboline Carboguard 880 --------- Bitmastic 300M 

TNEMEC P66 -------- 46H-413 

Amercoat 385 Amercoat 450 H 

Carboguard 60 Carboline 134 
HG 

Tnemec Series Tnemec Series 
104 H.S. 74 Endura 

Shield 

Ameron T-Lock 
International 


Protective Lining 

Products 


Carboline I Semstone 110 

Madewell 927 Penetrating 
Primer 

PPG Protective & N ovaguard 840 
Marine Coatings 

RLS Ravens ISS 

RLS Ravens ISS 

-------- Plasite 4500S 

Mainstay DS-5 

------- Novaguard 840 

------

-------

Reaven 405 

Aquata Poxy A
6 Superflex 

Carboline Carboguard 365 Carboguard 635 Carboguard 635 

PPG Protective & Amercoat 235 Novaguard 840 Novaguard 840 
Marine Coating 

Sherwin willial s Dura-Plate 235 Cor-Cote SC Cor-Cote SC 
PW 

Carboline Carboguard 365 -------- Carboguard 365 I 
Sherwin Williams Cor-Cote SC -------- Cor-Cote SC -
PPG Protective & Novaguard 840 -------- Novaguard 840 
Marine Coatingl 
Sigma Coatings 

• 
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SECTION 09915 
PROTECTIVE 

Intermediate 
Coatin S stem Manufacturer Prime Coat Finish Coat •

CMU Exterior Carboline Sanitile 100 Carbocrylic 
3359 3359 

PPG Protective & lleavy Duty 16-90 PITT 90-1210 
Marine Block Filler Glaze PITT-tech 

PLUS 
Shenvin Williams Heavy Duty DMT Acrylic 

Block Filler Semi-gloss 

3-E ECUTION 

3.01 MANUFACTURER'S 

Require the protective coating manufacturer to furnish a qualified technical rp""rPlOP" 

to visit the project site for support as may be to 
problems attributable to or with manufacturer's products. 

CPT'""·",,submerged and severe systems, require the paint to 
furnish the following 

1. Provide at least 6 hours instruction on the 

use, mixing, application, and of the coating systems. 
 •
Observe the start and application 

systems. 

3. Coating Inspector at all 
preparation, and testing of all 

submerged or acid spill areas. 

3 WORKMANSHIP 

skilled craftsmen and 

coating to produce an even film 
crevices, and 

material. Apply ~~~,"U!...u 

brush marks, 
so that the addition 

color, texture, and 
coat would not increase the 

welds, and similar areas 
Apply a brushed stripe coat to all equivalent to adjacent areas. 

priming submerged or severe 
or other precautionary measures. 

areas. Protect installations by use of 

are damaged, clean, repair, to original condition. 
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SECTION 09915 
PROTECTIVE COATINGS (WASTEWATER) 

• D. Remove, mask or otherwise protect h rdware, lighting fixtures, switch plates, machined 
surfaces, couplings, shafts, bearings, name plates on machinery, and other surfaces not to 
be painted. Provide drop cloths to prevent coating materials from falling on or marring 
adjacent surfaces. Protect the workin9parts of mechanical and electrical equipment from 
damage during surface preparation ana coating operations. Mask openings in motors to 
prevent entry of coating or other mater· also 

E. 	 Do not damage adjacent work during \blast cleaning operations. Perfonn spray painting 
under carefully controlled conditions. Promptly repair any damage to adjacent work or 
adjoining property occurring from biaS! cleaning or coating operations. 

F. 	 Coordinat~ cleaning and coating so tHlat dust and other contaminants from the cleaning 
process will not fall on wet, newly-coi ted surfaces 

3.03 STORAGE, MIXING, AND THINNThJG OF MATERIALS 

A. 	 Manufacturer's Recommendations: Unless otherwise indicated, strictly comply with the 
coating manufacturer's printed recombendations and instructions for thinning, mixing, 
handling, applying, and protecting its coating materials, for preparation of surfaces for 
coating, and for all other procedures relative to coating. 

• 
B. Use protective coating matellals withi the manufacturer's recommended shelflife. 

I 
C. 	 Storage and Mixing: Store coating materials under conditions recommended by the 

Material Safety Data Sheets. Keep coating materials thoroughly stirred, strained, and 
with unifonn consistency during application. Do not mix coatings of different 
manufacturers. 

3.04 PREPARATION FOR COATING 

A. 	 Cleaning and Touch-up: Clean surfaces to receive protective coatings. Examine surfaces 
to be coated. Correct surface defects ~efore application of any coating material. Touch 
up marred or abraded spots on shop-primed and on factory-finished surfaces prior to 
coating application. Verify that surfaces to be coated are dry and free of visible dust. 

B. 	 Protection of Surfaces not to be Coated: Protect surfaces which are not to receive 
protective coatings during surface pre~aration, cleaning, and coating operations. 

• 

C. Remove, mask or otherwise protect hardware, lighting fixtures, switch plates, machined 
surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces to be 
painted. Provide drop cloths to prevent coating materials from falling on or marring 
adjacent surfaces. Protect the workind parts of mechanical and electrical equipment from 
damage during surface preparation anti coating operations. Mask openings in motors to 
prevent entry of coating or other matemals. 
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adjacent work during blast cleaning operations. 
under 

SECTION 09915 
PROTECTIVE COATINGS 

Conduct spray painting 
conditions. Promptly damage to adjacent work or 

from cleaning or coating 

Protection Painted Surfaces: Coordinate cleaning and coating so that dust and other 
contaminants from the cleaning process will not fall on newly-coated surfaces. 

PREPARATION STANDARDS 

following referenced preparation standards of Structures Painting 
Council form a of this Specification: 

1. 	 Solvent (SSPC-SPl): Removal oil, grease, salts, and 
soluble contaminants by cleaning with solvent, vapor, emulsion, or steam. 

2. 	 Hand Cleaning (SSPC-SP2): rust, loose mill loose 
paint, other detrimental foreign 

Removal of 
by hand scraping, 

sanding, and brushing. 

3. 	 Power Cleaning (SSPC-SP3): of loose loose mill loose 
paint, and other detrimental matter, by power tool chipping, 

sanding, brushing, grinding. 

4. 	 White Metal Cleaning 1): Removal of visible rust, oil, 
grease, dust, mill paint, corrosion products, and matter 
by cleaning. 

5. 	 Commercial Cleaning 3): Removal visible 
soil, mill scale, paint, corrosion products, and other 

foreign matter, except that staining is limited to no more than percent each 
square of surface area. 

6. Cleaning 4): Removal all visible 
loose mill loose coating. 

7. 	 Blast (SSPC-SPIOINACE 2): of 
rust, oxides, products, 

that staining is limited to no more than 5 of each 

Brush-off Blast 

8. of Metals by Water Prior to Recoating 
Removal all loose loose mill and 

loose coatings and WJ-l, WJ-3, and WJ-4 conditions by high- or 
ultra high-pressure water jetting. 

9. 	 Surface preparation of concrete 13lNACE 6): Removal 
laitance efflorescence, concrete curing compound, release loosely 
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• adhering concrete, dust and other detnmental foreign matter by, wet or dry 
abrasive blasting, high pressur cleaning or water testing. 

3.06 METAL SURFACE PREPARATION (UNGALVANIZED) 

A. 	 Provide the minimum abrasive-blast d surface preparation as indicated in the coating 
system schedules at the end of this Section. Where there is a conflict between these 
specifications and the coatings manufiicturer's printed recommendations for the intended 
service, the higher degree of cleaning applies. 

B. 	 Perform metal surface preparation in conformance with the current SSPCINACE 
Standards and this Section. Blast clea ed surfaces must match standard samples in SSPC

VIZ 1. I 

C. 	 Remove oil, grease, welding fluxes, and other surface contaminants pnor to blast 
cleaning using solving cleaning as per SSPC-SP 1. 

D. 	 Round or chamfer sharp edges. Grin Ito smooth finish burrs, surface defects, and weld 
splatter prior to blast cleaning. 

• 
E. Select the type and size of abrasive to produce a surface profile that meets the coating 

manufacturer's recommendation for tihe particular coating and service conditions. For 
abrasives for submerged and severe service coating systems use clean, hard, sharp cutting 
crushed slag. Do not use automated IJlasting systems and metal shot or grit for surfaces 
that will be in submerged service, even if subsequent abrasive blasting is planned with 
hard, sharp-cutting slag. 

F. 	 Do not reuse abrasive except when an automated blasting system is used for surfaces that 
will be in non-submerged service. FQ)r automated blasting systems, use clean, oil-free 
abrasives. In the abrasive mix, use at IIeast 50 percent steel grit. Replenish abrasive mix 
with new shot/grit combination as nec~ssary to maintain the anchor profile within 112 mil 
(13 microns) of the specified profile. 

G. 	 Comply with the applicable federal, s~ate, and local air pollution control regulations for 
blast cleaning. I 

H. 	 For air-blast cleaning, supply compre sed air at adequate pressure from well-maintained 
compressors equipped with oil and a moisture separator which delivers oil and water-free 
air as checked with white blotter, white cloth, or plastic sheets at the beginning of each 
blasting sequence. 

• 
I. Clean surfaces of dust and residual particles of the cleaning operation using dry air-blast 

cleaning, vacuuming, or another approved method prior to painting. Vacuuming must be 
the ~nal cleaning method immediatelYlIprior to painting areas that will go into submerged 
service. 

J. 	 In enclosed areas and other areas where dust may settle, vacuum the surface clean and 
wipe it with a tack cloth. I 
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SECTION 09915 
COATINGS 

K. 	 Remove damaged or defective coating 
meet the clean surface requirements 
If the specified abrasive blast cleaning will 
is than 100 square feet, and the 
SSPC-SP2 - Hand Tool Cleaning or 
If the coated area to be cleaned is 
service, then SSPC-SPl1 Power Tool 

M. 	 Completely remove shop-applied coatings of 
coatings are applied. Examine valves, 
pipe or equipment for the presence 
remove temporary coatings by 
abrasive blast cleaning. Alternate 
Sponge Jet Blasting may be used as 

blast or power tool cleaning to • 
adjacent work, the area to be cleaned 

will not be submerged service, then 
Power Tool Cleaning, may be used. 

feet, and will be in submerged 
may be used. 

composition before the specified 
or cast iron pipe, and fabricated 

Completely 

N. 	 solvent cleaning method 1) to the field 

coats are applied. 


3 	 PREPARATION FOR GALVANIZED 

metal, use the alkaline cleaning 1 to remove 
other contaminants detrimental to coatings. 

with biodegradable surfactant type followed by fresh water 
may be used as appropriate. • 

n .."·t..",·.,tnn,,,.,t coatings of surfaces in accordance with recommendations 
the coating manufacturer. 

3.08 	 PREPARATION OF FERROUS 

Cleaning: Remove grease, oil, heavy chalk, dirt, or 
cleaning prior to abrasive 

the generic type of the 

Provide the degree of 
surface to be coated. 

If coatings to be applied are not with existing 
intennediate coatings confonning to the paint • 

indicated coating system or completely remove 
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SECTION 09915 
PROTECTIVE COATINGS (WASTEWATER) 

• coating prior to abrasive blast cleaning. Make a small trial application for compatibility 
prior to painting large areas. 

D. 	 Unknown Coatings: Completely coatings of unknown composition pnor to 
application of new coatings. 

E. 	 Water-abrasive or Wet-abrasive Blas1t Cleaning: Where specified or where job site 
conditions do not pennit dry-abrasive blasting for industrial coating systems due to dust 
or air pollution considerations, water-abrasive blasting or wet-abrasive blasting may be 
used. In both methods, use paint-coIl patible corrosion inhibitors. Begin the coating 
application as soon as surfaces are dry. Perfonn water-abrasive blasting using high
pressure water with sand injection. In both methods, use equipment that is commercially
produced with successful service recoro. Do not use wet-blasting methods for submerged 
and severe- service coating systems, UI less specified. 

3.09 APPLICATION OF COATINGS 

A. 	 Apply protective coatings to steel s bstrates In accordance with SSPC-PA 1 - Paint 
Application Specification No.1. 

• 
B. Inspect cleaned surfaces and each coat prior to succeeding coats. Schedule inspections 

with the Engineer in advance. 

C. 	 Paint blast-cleaned ferrous metal sur aces before rusting or other deterioration of the 
surface occurs. Limit blast cleaning to> only those surfaces that can be coated in the same 
working day. 

D. 	 Apply coatings in accordance with the manufacturer's instructions and this Section, 
whichever has the most stringent requ· ements. 

E. 	 Give special attention to edges, angl s, weld seams, flanges, nuts and bolts, and other 
places where insufficient film thicknesses are likely occur. Use stripe painting for these 
areas. Apply stripe coat prior to prime. 

F. 	 Give special attention to materials which will be joined so closely that proper surface 
preparation and application are not possible. Coat such contact surfaces prior to 
assembly or installation. 

G. 	 Apply finish coats, including touch-u~ and damage repair coats, in a manner which will 
present a unifonn texture and color matched appearance. 

H. Do not apply coatings under the follo~ing conditions: 

1. Temperature outside of th¢ manufacturer's recommended mInImum and 

• 	
maxImum range. 

2. Dust or smoke laden atmosphe e. 
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application and 
the lowest level 

have been completed, provide a final curing 
the forced air ventilation system continuously. 

near 

COATINGS 

3. When or air temperature is than 5 degrees F above point. 

4. When is expected to 
the dew point within 8 

below 40 degrees F or 5 • 
application of 

5. When wind conditions are not calm. 

1. 

Department of 

Determine the dew by use of a sling nC"'fl'l-.r",,,,,,,,,,t,,,,,. 

Weather Bureau ,",'''/Pn." 

not be buried, have abrasive blast J. 

Apply coating concrete, masonry, and equipment installation is 

sealer has been 
pH must 10 or 

dust, nrp.",,,,,, 

the work areas are dust free. Mortar and concrete must 

minimum of 30 days (24°C) unless an 

green concrete within 12 hours of finishing the concrete. 

Surface must be dry and in sound condition. 


other foreign to adequate 

3.10 CURING OF 

Maintain curing 
material manufacturer and 
before placing the coating 

In accordance with recommendations of the 

Section, whichever is most stringent. Complete 


into service. 
 • 
In the case of enclosed areas, forced air ventilation air if necessary, 

until the cured. 

Hydraulic Forced air ventilation IS 

curing of coatings on 

3.11 PAINT SYSTEM IDENTIFICATION 

A. ready-to-apply information to the side of the tank near 
flush clean-out door 

to display 
access door for 3 from the 

the manway on a hydropneumatic completion of the painting 
Letters are to in height; the color is to black and adhesive is 

compatible with finish coat: 

continuously exhaust 
structure using portable ducting. After interior 

for a minimum of 10 

coating application. Completion [month/year] 

Contractor, Painting • 
05126/15 - 04/02R 0991 4 14 of 19 



SECTION 09915 
fROTECTIVE COATINGS (WASTEWATER) 

• D. Interior coating system supplier and product number(s). 

I. Surface Preparation, Prime Coat, Intennediate Coat, Finish Coat, Caulking 


E. 	 Exterior coating system supplier and poduct number(s). 

I. Surface Preparation, Prime Coat, Intennediate Coat, Finish Coat 

3.12 	 SHOP AND FIELD INSPECTION AND TESTING 

A. 	 Give the Engineer a minimum of 3 days advance notice of the start of any field surface 
preparation work or coating application work, and a minimum of 7 days advance notice 
of the start of any shop surface preparation work. 

B. 	 Perfonn surface preparation and coatmg applications in the presence of the Engineer, 
unless the Engineer has granted prior approval in writing to perfonn such Work in his 
absence. 

C. 	 Inspection by the Engineer, or the waiver of inspection of any particular portion of the 
work, does not relieve the Contractor of his responsibility to perfonn the Work in 
accordance with these Specifications. 

• D. Erect and move scaffolding where requested by the Engineer to facilitate inspection. 
Provide additional illumination to lightl areas to be inspected. 

E. 	 Inspection Devices: Until final acceptance of coatings, furnish inspection devices in 
good working condition for the detection of holidays and measurement of dry-film 
thicknesses of protective coatings. Make dry-film thickness gauges available for the 
Engineer's use while coating is being done, until final acceptance of such coatings. 
Provide the services of a trained oper tor of the holiday detection devices until the final 
acceptance of such coatings. Operat I holiday detection devices in the presence of the 
Engineer. 

F. 	 Perfonn holiday tests on coated ferrous surfaces inside a steel reservoir, other surfaces 
which will be submerged in water or lother liquids, or surfaces which are enclosed in a 
vapor space in such structures and surfaces coated with any of the submerged and severe 
service coating systems. Mark and repair or recoat areas which contain holidays m 
accordance with the coating manufacturer's printed instructions and then retest. 

I. 	 Coatings with Thickness Exceeding 20 Mils: For surfaces having a total dry-film 
coating thickness exceeding 20 mils; use a pulse-type holiday detector such as 
Tinker & Rasor Model AP-W, D.E. Steams Co. Model 14/20, or equal. Adjust 
the unit to operate at the voltage required to cause a spark jump across an air gap 

• 	
equal to twice the specified coating thickness. 

2. 	 Coatings with Thickness of 20 Mils or Less: For surfaces having a total dry-film 
coating thickness of 20 mils or less, use Tinker & Rasor Model M 1 non
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SECTION 09915 
PROTECTIVE COATINGS 

destructive type holiday detector, or Use a unit that 
operates at than 75-volts. For between 10 and 20 mils, add a non
sudsing type wetting agent, as Kodak Photo-Flo, or equal, to water 
to the sponge. 

On measure the dry-film thickness with SSPC
PA2 using a magnetic-type dry-film thickness such as Mikrotest Model FM, 

Model 11111 or equal. each coat the correct thickness. Do not 
take measurements until at least 8 hours after coating application, On non-ferrous 

other substrates, measure coating at time of application using a 
wet-film 

Evaluation of blast-cleaned surface preparation work will be upon comparison 
blasted with standard samples using Standard TM-Ol 

3.13 FINISH 

A. 	 to be are in Table "Surface Preparation and Finish Schedule" 
below. Table 2 contains the required pre-cleaning procedures, the of 
preparation coating schedule for the items. 

TABLE NO.2 

SURFACE PREPARATION AND FINISH SCHEDULE 


valves and 

A. All proposed lift station wet well fittings, 9 
(excluding piping with 

or stainless steel 

B. All proposed lift station valve vault 8 
fittings, valves and piping (excluding 
piping with galvanized or stainless steel 
coatings). 

C. 	 All proposed above grade fittings, valves 8 

and piping (excluding piping with 


or stainless steel 

coatings), 


D. 	 Painted carbon steel modified 3, 7 8 

by or to 

modifications, 


E. 	 Wet well concrete walls and 9 12 

lift station floor), 


Notes: 
I, See Table I "Coatings Systems" for allowable coating manufacturers and products. 
2, For concrete and steel refer to the structural notes on the structural drawings, 
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SECTION 09915 
fROTECTIVE COATINGS (WASTEW A TER) 

• B. Utilize the following legend for TI BLE No. 2 "Surface Preparation and Finish 
Schedule": 

Item 	 Description 

1. 	 Prior to abrasive blasting, high pressure-wash to remove oily residue and/or 
remove loose matter present bn these surfaces. Check with black light and 
reclean if necessary. If an erhulsifying type degreaser is used, the pH of the 
surface shall be checked for nehtrality. Corroded metal surfaces shall be cleaned 
using Near White Blast Cleaning (Item No.4 below; SSPC-SPIO - NACE No.2). 
Anchor profile for abrasive blasted surfaces shall have an AVERAGE of 2.0 to 
3.0 mils with no individual reading greater than 4.0 mils or less than 1.5 mils. 

2. 	 Prior to abrasive blasting, solvent cleaning (SSPC-SP-I) shall be done to remove 
oil, grease and other detrimental foreign contaminants for interior and/or exterior 
surfaces as required. 

3. 	 Power Tool Clean (SSPC-SP-~ ) any new welds, flame cut surfaces, buckshot 
and/or weld splatter associated with tank repairs, modifications and other new 
work. 

• 
4. Near White Blast Cleaning (S' PC-SPI0 - NACE No.2). Anchor profile for 

abrasive blasted surfaces shall have an AVERAGE of 2.0 to 3.0 mils with no 
individual reading greater than ' .0 mils or less than 1.5 mils. 

5. 	 Commercial Blast (SSPC-SP6 NACE No.3) shall be performed on all surfaces. 
Anchor profile for abrasive blasted surfaces shall have an AVERAGE of 2.0 to 
3.0 mils with no individual read·ng greater than 4.0 mils or less than 1.5 mils. 

6. 	 Brush-Off Blast (using 40-80 ~esh abrasive) surfaces to remove poorly adhering 
coatings, mildew, dirt, soil and! other detrimental foreign contaminants. Use of 
Devprep or equal will improve Jleaning effectiveness. 

7. 	 Spot Repair by hand sanding ahd/or power tool cleaning any pinholed coatings, 
damaged coatings and/or rust ~pots. All repair areas are to be feathered into 
adjacent painted areas using the appropriate paint system specified for the 
applicable interior or exterior 0 the tank. 

8. 	 Three (3) Coat Inorganic Zinc / ~poxy / Polyurethane Paint System. 

a. 	 Total system shall have a nominal dry film thickness of 9 to 14 mils. 

I. 	 Prime coat to ha e a nominal 2.5 to 4 mils OFT. 

• 11. Intermediate coat to have a nominal 4 to 6 mils OFT. 

III. Finish coat to have a nominal 2.5 to 4 mils OFT. 
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SECTION 09915 
PROTECTIVE COATINGS 

c. All OFT measurements are to 
shall 

blast 	
• 

9. 	 (2) Coat Coal Tar Paint 

a. 	 a high-build, 2-component amine or polyamide-cured tar epoxy 
with a solids content of at 68 percent by volume. 

. 	 .
b. 	 a coating ImmerSIOn wastewater or for 

coating of buried 

c. must to OOO-P-23236, or to 16. 

d. 	 coasts are for use as a primer only. Omit coat when 
surface preparation and are performed in the field. 

e. 	 All measurements are to performed in accordance with 
and 	 shall represent the OFT adjusted for magnetic 


blast cleaned steel. 


f. Coat: OFT - 1 microns). 

g. 
1. 

Coats or more): •
= ]4-18 mils 

h. OFT = 1 ] 3 microns). 

reaching the TLV (threshold limit values) of 
in accordance with 

10. hours only unless 
granted in writing. 

work will be permitted during 

11. 	 Continuous tank ventilation system must able to prevent 

by 
1991-1992 Edition. 

Protection 

a. 	 protection shall be provided the sanitary lift station 

concrete excluding the lift station floor. 


b. 	 The wet well interior shall with SewperCoat, 

HAC 100, or approved equal calcium aluminate material. 

substitutes must be equal in composition manufacturer warranty. 


c. 	 Product must by a applicator. • 
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SECTION 09915 
ROTECTIVE COATINGS (WASTEWATER) 

• d. Minimum thickness for Jift stations and manholes which have a force main 
discharge shall be 1". 

e. 	 In addition to SSPC-13/NACE 6, prepare surface by sand blasting. 
Provide smooth trowel nish. 

END OJl1 SECTION 

• 

• 
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1.01 

1.02 

SECTION 11311 
SEWAGE SUBMERSIBLE 

PART 1 - ENE R A L • 
A. install, test and startup 

raw unscreened wastewater 
access frame and covers, 

drawings and 

non-clog wastewater 
and operational ,,'J,vIW'UI 

control equipment, 

AND PAYMENT 

A. 	 the Bidsheet, no will be made for work under 
UI'-'I ....... '" 
payment in unit price for applicable work as noted on the Bidsheet. 

1.03 

A. to shipment, submit to Owner for 

1. Submittals: 

a. 	 Descriptive literature, specifications, and ~~.~.~,.., cuts. 

drawings including drawings showing pump pump 
sectional drawing with list 

b. 
parts and data. • 

c. 	 Certified performance curves with pump and system operating point 
including Net Positive Suction (NPSH) requirements. 

d. 	 Submit test reports before pump(s) is delivered to the site and include 
operation and maintenance 

e. 	 Layout showing relationship wall pipe penetration, 
hatch opening. 

2. 

a. 	 literature, manufacturer's specifications, and catalog cuts, NEMA 
weight and dimensions. 

b. 	 data including locked rotor torque; full 
current and speed; efficiency at ;/2, % full load; power factor at and 

load. 

• 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

• 3. Manufacturer's Report : Upon completion of installation, a service Engineer 
employed by the manufacturer ill provide the Owner with a written report of pump 
start-up points and calibrations. Final pump setting will be reviewed. 

B. Operation and Maintenance Data: Submit operation and maintenance data which as a 
minimum contains the following infonnation : 

1. 	 Description of Pumps 
2. 	 Assembly/Disassembly Drawin s 
3. 	 Materials List 
4. 	 Nonnal Start-up/Shut-Down Procedures 
5. 	 Emergency Procedures 
6. 	 Maintenance Schedule 
7. 	 Trouble-shooting Guide 
8. 	 Recommended Spare Parts List for pump and control panel 
9. 	 Shop test results 
10. 	 A copy of the warranty 
11. 	 A complete copy of the approved submittal 

Data shaJJ also include name, addresl , and telephone number of local manufacturer's 

• 
representative. Contractor shall submit five (5) bound copies to Owner upon approval of 
shop drawings . 

1.04 	 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: 

1. 	 Provide pumping equipment that is a standard product in regular production by a 
manufacturer whose products h ve proven reliable in similar service for at least 5 
years. 

2. 	 Manufacturer shall be capable 0 the following: 
1 

a. 	 Providing local factory-trained personnel to service pumps and allied 
equipment within 48 holurs of call for maintenance. Local is defined as 
maintaining an office within 100 miles of the limits of the plant site. 

b. 	 Providing needed spare I arts for pumps within 48-hours . 

B. Coordination Responsibility 

1. For equipment compatibility, all submersible wastewater pumping equipment, 

• 
including pump and motor, access frame and guides shall be provided by a single 
manufacturer. 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

2. 	 Contractor shall retain overall responsibility for equipment coordination, installation, 
testing and operation. • 

C. 	 Test pump(s) fully, with water, in manufacturer's shop in accordance with manufacture's 

standards. Pump shall be run in a submerged condition at the specified duty condition for 30 

minutes minimum. Submit test report(s) before pump(s) are delivered to the site and include 

in Operations and Maintenance manual. 


l.05 	 ACCEPTABLE MANUFACTURERS 

A. 	 Ebara 
B. 	 Grundfos / Yeomans-Chicago 
C. 	 KSB 
D. 	 Pentair / Hydromatic 
E. 	 Sulzer / ABS 
F. 	 Xylem I Flygt 

1.06 	 WARRANTY 

A. 	 For a period of 12 months from final acceptance, the manufacturer shall warrant that the 
equipment shall be free of defects in material and workmanship under normal use and 
service, and when properly installed. The manufacturer shall repair or replace, F.O.B. point • 
of shipment, such equipment or any part thereof furnished by the manufacturer and found 
defective after inspection by the manufacturer. 

PART 2 - PRO D U C T S 

2.01 	 NON-CLOG SUBMERSIBLE PUMPS 

A. 	 Furnish two (2) non-clog submersible sewage pump(s) to be located inside the proposed wet 

well. 


B. 	 Pumps: Each pump shall meet the proposed Phase 1 condition characteristics listed below 

and with an impeller changeout meet the proposed Phase 2 condition listed below. The Phase 

2 impeller will NOT be supplied as part of this contract: 


Characteristics PumQ Number 
Phase 1 Phase 2 

P-l P-2 P-l P-2 
1. Rated Total Dynamic Head (TDH), ft. 	 43.82 43.82 48.56 48 .56 
2. Capacity at Rated TDH, gpm 	 197 197 542 542 

3. 	 Minimum Pump Efficiency (wire to water) at Rated TDH 60 60 60 60 
4. 	 Pump Nominal Operating Speed, rpm 1,750 1,750 1,750 1,750 

5. 	 Maximum Brake Horsepower at Design Point 20 20 20 20 

6. 	 Suction & Discharge Diameter, inches 4 4 4 4 • 
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SECTION 11311 
SEW AGE PUMPS, SUBMERSIBLE 

• 7. Minimum Diameter Test Sphere, inches 

8. 	 Electrical Characteristics 
Volts 
Phase 
Frequency, Hz 

9. 	 Acceptable Products: Flygt or per listed: 
Acceptable Manufacturers 

C. Pump Casing: 

2.5 2.5 2.5 2.5 

460 460 460 460 
3 3 3 3 

60 60 60 60 
NP MT-3-437 NP MT-3

3153 3153 435 

I. 	 The pump casing shall be of vo ute type and made of cast iron. The casing shall be 
of one (1) piece construction and of center line discharge design to minimize 
clogging or flow interference. 

2. 	 Construct major pump components offine grained gray cast iron, ASTM A48, Class 
30 or better, which shall include cast iron for integral support legs, pumps casing, and 
impeller. 

3. 	 Pumps shall connect to a pe anently mounted discharge by simple downward 
motion, guided by non-load be~ring guide rails. Final connection shall insure zero 
leakage between the pump and its discharge connection by means of an O-ring seal. 

• 4. Install replaceable wear rings on both volute and impeller to provide efficient sealing . 
Fabricate wear rings of AISI Series 300 or better heat-treated stainless steel or 

hardened steel. Select wear rimgs so that the relative hardness of the volute and 
impeller differ by at least 50 BIiN. For pumps 10 horsepower and below, the pump 
may be equipped with brass or nitrile rubber volute wear ring. 

5. 	 Drill pump flanges to ANSI stalildard, class 125. 

D. Power Cable 

I. 	 Use a design for the cable ehtry water seal which precludes specific torque 
requirements to ensure a watertight and submersible seal. Seal the cable entry by a 
combination ofboth an elastomJr grommet and an epoxy potting material. Provide a 
cable entry sealing system with strain relief for the terminal connections and with 
access to the terminal connections without adversely affecting the integrity or 
function of the seal system. 

2. 	 Provide a power cable for each ump containing the power and control wiring. The 
cable should reach in one (l) continuous length to the control panel, or junction box 
as outlined on the contract dr'lwings. Insulate the cable to protect it from the 
wastewater and the wet well environment. 

• 3. Provide motors with reconnectable terminal blocks. Number all leads. 
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SECTION 11311 

SUBMERSIBLE 


Motor 

1. 	 Pump Motor Characteristics: • 
a. 	 NEMA Design B squirrel-cage, induction, design, housed in an oil-

filled or air-filled watertight chamber with a IOpr'uu'p 1.15. 

b. 	 Stator winding and stator leads resistant Class F 
insulation which will resist a temperature 

c. 	 The use of bolts, pins or 

stator housing is not acc:eOl:abl 


d. 	 Fabricate rotor bars and circuit 

e. for continuous duty, capable a minimum of 1 0 starts per 
evenly spaced. 

f. 	 Capable of operating at liquid 104 F without 
or operating in the service factor. 

2. unit with a totally self-contained 
mechanical devices. Select pumps designed to 

at the top of the pump volute. Cooling • 
3. 20 horsepower and smaller, equip motor with dual connections for 

volts. 

4. sensors to monitor stator 
embedded in the end coils of the stator 

sensors to the control panel 
motor overload nrr\tp.~t 

5. sensors in the oil-filled chamber or stator 

F. as one piece of AIS] Series 400 stainless 
support ofthe impeller and to prevent 

G. Pump 

the oil housing. Form each seal with a • 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

• positively driven rotating ring both fabr cated of solid silicon carbide. Shaft seals without 
positively driven rotating members or conventional double mechanical seals containing either 
a common single or double spring a<i:tion between upper and lower seal faces are not 
acceptable. 

H. 	 Bearings: Permanently lubricated ball or roller type rated in accordance with AFBMA for an 
L-10 duty life of at least 100,000 hours at the rated capacity. 

I. 	 Impeller: 

I. 	 Fabricate the impeller offine grained gray cast iron, Class 30 or better. Balance the 
impeller both statically and dJ'11amically. Provide double shrouded, non-clogging 
impeller design having a long ~rulet without acute turns. Have the impeller hub 
accurately fitted and mechanically secured to the motor shaft. 

2. 	 Bolts, Studs and Nuts: 304 stainless steel for all fasteners on the submersible pump 
and motor casing. 

2.02 	 ACCESS FRAMES AND COVERS 

• 
A. Access Frames and Covers 

1. 	 Floodtight/gastight access frame and cover: The cover shall have stainless steel 
quick release watertight cam loc/<s (bolted hatches are not acceptable) to compress a 
gasket so the hatch does not leak from standing water as manufactured by U.S.F. 
Fabrication, series W -APS; or ~alz & Krenzer, Inc. or approved equal for Pedestrian 
loading (Min. 150 psi live loadi g). 

2. 	 Have aluminum access frames and covers provided by the pump supplier. Use 
fasteners, hinges and other hardware of type 316 stainless steel. Fabricate the frame 
of extruded aluminum with an iq.tegral seat and anchor flange. Make door leaves of 
minimum 1/4-inch thick aluminum floor plate reinforced for 25 foot head of water. 

3. 	 Equip the access door with a ush, cast-aluminum drop handle which does not 
protrude above the cover surface. Also provide an automatic hold-open arm with a 
red vinyl release grip, that autoniatically holds the door in a 90 degree open position 
utilizing a stainless steel pin at die point where the door meets the hold open arm. If 
door weight equals or exceeds 90 Ibs., equip doors with stainless steel spring 
operators for lift assist and to retard downward motion. Fabricate all parts of the 
spring operator ofstainless steel or aluminum. Make spring operators the open type. 

• 
Design and install spring operators so that in the event of slamlock failure, the door 

will remain closed. Set the force required to open anyone door leaf at a minimum of 
5 pounds and a maximum of 20 ounds . 

4. 	 Provide doors with a recessed .Radlock assembly that consists of a cast aluminum 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

enclosure sized to restrict access by bolt cutters, a stainless steel staple for a padlock, • 
and a hinged stainless steel cover which does not protrude above cover surface. 

5. 	 Apply bituminous paint on all areas that come in contact with concrete. 

6. 	 The underside of the hatch shall have the following stenciled in RED paint 
"WARNING! CONFINED SPACE ENTRY." 

7. 	 Each access hatch shall be fitted with a permanently installed fall through prevention 
net system that is easily retractable for access to the opening below as manufactured 
by U.S.F. Fabrication, Inc., Walz & Krenzer, Inc., or approved equal. The fall 
prevention system shall consist of the following components: 

a. 	 A safety net manufactured from high strength polyester netting that has been 
tested and certified to meet the current OSHA standard drop test. 

b. 	 All stainless steel 316 hardware, hooks and anchors. 

c. 	 A permanently attached metal tag with the following information: name of 
manufacturer; identification of net material ; date of manufacture; and serial 
number. 

2.03 	 PUMP GUIDE SYSTEM •A. 	 Furnish slide rail mechanisms to guide submersible pumps from the bottom of the wet well 

to the slab at the surface for inspection and maintenance. The slide rail system shall consist 

of two (2) rails per pump. Single rail systems are not acceptable. 


B. 	 Elbow: The base elbow is cast in accordance with ASTM Specifications No. A-48, Class 30. 

All pipe flanges shall be faced and to the thickness required for compliance with 125 lb. 

American Standard. Bolt slots are acceptable in lieu ofdrilled hole. Provide bolt slots in the 

base for mounting the elbow to the concrete floor or sole plate. Design the base elbow to 

permit the slide mechanism to link up the pump with the base elbow. 


C. 	 Rail : The guide rail shall be constructed from pipe and shall be 316 stainless steel to prevent 

corrosion and maintain a smooth surface for the guide shoes. Provide an upper guide rail 

bracket to support the guide rail near the top of the wet well. 


D. 	 Guide Shoes: Provide coated shoes to guide each pump assembly down the guide rail. 

E. 	 Slide: The slide is connected to the pump on one (1) side and the guide shoes on to the other 

side. The slide is guided in its descent and ascent by the rail and guide shoes. Design the 

guide rail upper bracket to permit removal of the pump without having to disconnect the 
guide shoes. • 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

• F. The slide shall position the pump disch ge flange to properly engage it with the discharge 
elbow and maintain a leak-tight joint. 

G. 	 Lifting Chain: Provide a minimum 316 stainless steel chain or cable to lift each pump/motor 
assembly from the wet well. Attach the chain on the upper end to a bolt bracket mounted just 
under the hatch cover. 

2.04 	 PUMP PROTECTION SYSTEM 

A. 	 Have the pump manufacturer furnish a complete pump monitoring and protection system 
consisting of solid state monitoring to be installed in the motor starter enclosure, and 
independent probes integral to the pump(motor wired to a sealed cable entry terminal box for 
cOIU1ection of submersible control cables. 

• 

B. Provide a solid state monitoring unit designed for mounting within the motor starter 
enclosure. Design the monitoring syst~m to accept inputs from the sensors specified and 
outputs to independent contacts which close to alarm each condition, or separate independent 
output terminals suitable for direct c~IU1ection to interposing relays for alarm contact 
development. Provide a separate normally closed alarm contact, rated at 120V, SA inductive, 
which opens on any failure. Use a mo itor system suitable for operation from a 24VAC 
unregulated, unlimited power supply. $upply any additional equipment or appurtenances 
required to provide current and voltage limited installation as specified. Configure the 
monitoring system to accept separate iso~ated normally open contacts which close to indicate 
pump ruIU1ing and to reset after pump trip. 

C. 	 Have sensors independently wired to the monitoring system. Make provision for the 
following sensors for each pump: 

1. 	 Seal leak (one required). 

2. 	 Stator temperature (one per phas ,field test and COIU1ect to highest reading obtained). 

3. 	 Bearing temperature for pumps <Dver 100 horsepower (one required). 

2.05 	 SHOP PAINTING 

A. 	 Provide pump and motor with one of the following factory-applied exterior protective 
coating systems: 

1. 	 Coal tar epoxy: High-build 2-cofPonent amine or polyamide-cured coal tar epoxy 
with a solids content of at least 68 percent by volume. Suitable for long-term 
immersion in wastewater and fo coating of buried surfaces conforming to SSPC 

• 
Paint 16. Prime coats are for use as a shop primer only. Omit prime coat when both 
surface preparation and coating are performed in the field . 
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SECTION 11311 
SEWAGE SUBMERSIBLE 

a. Coat: 

1. 1.5 mils 
11. Products: 83HS, P66,or 

b. Coats (2 or more): 

1. DFT 16 mils 
11. 78 HB, 46 H-413, or 

c. 17.5 mils 

Amine-cured epoxy: High-build, amine cured, 

80 percent volume. for 


water and municipal wastewater. 


a. Coat and finish coats (3 or more): 

16 mils1. 

II. Products: Ameron 39, 139, or 

b. For coating of valves and nonsubmerged equipment, 12 mils. 

3 -EX E T ION 

3.01 INSTALLATION 

Install the two (2) lift pumps and accessories in wet well as shown on the 
drawings. Contractor shall supply a total of two submersible pumps. 

B. electrical equipment as on the drawings. 

the level control equipment at the as shown on the plans. 

3 CONTROL SYSTEM OPERATION 

A Lag and standby pumps 
these pump n1"\"'''<:>'' 

shall be as pumps 1 and automatically 
cycled by positions. 

The switch on each pump must be "automatic" position for the transducer to start 
pump. 

C. pump will capable running in 
pumps are automatic mode will a mode selector switch that 
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SECTION 11311 
SEWAGE PUMPS, SUBMERSIBLE 

• two (2) modes the pumps are operatin in. 

D. 	 Activate the alarm, autodialer and appropriate indicating light on the control panel in the 
event of pump seal failure, power outaf e, motor overload, high water level, or low water 
level. This system shall have floats as a redundant backup as specified in Division 16. 

E. 	 Indicate operation of each pump on the control panel with respective pilot lights. 

F. 	 Indicate run time for each pump on the control panel with respective run time totalizer. 

END 0 SECTION 

• 

• 
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SECTION 11400 
PACKAGE WASTEWATER TREATMENT PLANT 

PART 1- G ENE R A L •1.0 I 	 SECTION INCLUDES 

A. 	 This section provides for furnishing and delivering a complete, operational, factory 
fabricated, wastewater treatment plant, complete with piping and appurtenant work as 
specified herein. The plant supplied under the contract will have a minimum average daily 
flow capacity of 98,000 gpd and a minimum peak 2-hour flow capacity of 197 gpm 
(283 ,680 gpd). 

1.02 	 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this section. 
Include payment in unit price for applicable work as noted on the bidsheet. 

1.03 	 SUBMITTALS 

A. 	 Products List. Deliver a complete list of all proposed materials and equipment to the 
Engineer for review, including catalog cut sheets and other descriptive literature. 

B. 	 Data Required. Submit shop drawings as required below. Submittal data and shop drawings 
must show published ratings or capacity data, detailed equipment drawing for fabricated 
items, panel diagrams, installation instructions and other pertinent data. Where literature is • 
submitted covering a group or series of similar items, the applicable item must be clearly 
indicated. 

C. 	 Form of Submittal. Make the submittal for review before orders are released for 
manufacture. Submit data and drawings at one time in an indexed binder. Show any 
reVISIOns to equipment layouts required by use of selected equipment. Reference 
specification paragraphs or drawings for all data submitted. 

D. 	 Engineer's Review. The list of materials and equipment, shop drawings, catalog sheets, 
diagrams and similar descriptive items requiring submittal shall be reviewed by the Engineer 
for general conformance with design concept. No product shall be furnished until the 
submittal data has been approved by the Engineer. 

E. 	 Items Required. Submittal data and shop drawings are required for, but not limited to, the 
following items: 

1. 	 A site layout, to scale, showing the size, spacing, and locations of all proposed 
process units, piping, wiring, and accessory equipment. 

2. 	 All process units showing maximum water surface elevations and wall height. 
3. 	 All accessory equipment including blowers, flowmeters, chart recorders, autodialers , 

and pumps, non-potable water system, air lift pumps, and chlorination equipment. • 
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SECTION 11400 
PA[CKAGE WASTEWATER TREATMENT PLANT 

• 4. Schematic diagrams of the chi rine feed and non-potable water system piping. 

5. Air diffusion equipment, air heflder layout and diffuser layout. 

6. Process piping layout. 

7. 	 Headworks box. 

F. 	 Operation and Maintenance: A minimum of 30 days prior to plant completion, provide 4 
copies, and searchable PDF(s) on compact disk of the operation and maintenance (0 & M) 
manuals applicable to each item of equipment furnished. Hard copy 0 & M manuals shall be 
printed on 28# bond paper with reinforced holes and bound in D-Ring binders (maximum 4
inch binders per volume) with sheet lifters front and back, table of contents, and tabbed 
sections. 0 & M description, project arne, contractor name, and specification section shall 
be printed on spine of binder. Submit electronic preliminary copies for review and approval 
prior to printing final copies . Each rna ual shall contain: 

1. 	 General arrangement drawings. 
2. 	 Erection drawings. 
3. 	 Cut sheet for all items of equipment purchased from other manufacturers. 
4. 	 Installation and maintenance Instruction for the specific equipment including the 

erection sequence and mainten I nce and troubleshooting check points. 

• 
5. Written instruction and parts ist for operating and maintaining all equipment and 

systems installed. I 

6. 	 Instructions and a description of all normal adjustments. 
7. 	 A list of items to be lubricated with type and frequency of lubrication recommended. 
8. 	 Furnish to the Lessee all special servicing tools required for this equipment. 
9. 	 Manufacturers' lists of recommended spare parts and one (1) years' supply of all 

spare parts and lubricants recommended by equipment manufacturer(s). 

10. 	 Copies of all test reports and rf l ults. 
II. 	 Warranty certificates, both fro contractor and from manufacturer(s), valid for one 

(I) year from date of project fi al acceptance. 

12. Record drawings and other doc ments . Contractor shall provide one (1) complete 

full size set of "red-line" as-built drawings in hard copy and one digital copy of 

CD/searchable PDF format. 

13 . 	 See contract documents for additional requirements. 

G. 	 Operation. Instruct the Lessee's operating personnel in the operation and maintenance of all 
equipment and systems furnished. 

1.04 	 QUALITY ASSURANCE 

A. Provide a plant by a manufacturer wi h at least five (5) years of experience in the design, 
building, and installation of water ana wastewater treatment equipment. All components 

• 
shall be new. No used equipment shall be allowed. 
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guarantee 
In addition, the Lessor must or 

Non
at the design 

SECTION 11400 
PACKAGE WASTEWATER TREATMENT 

1 	 MANUF ACTURERS 

equipment as supplied an acceptable manufacturer from listed 
Proposal C of the contract documents. 

1.06 WARRANTIES 

Warrantees or by suppliers various components will not be accepted in lieu of 
single source responsibility. will be responsible 
plant and all components for the duration of 
replace damaged or non-operational at no additional cost to 
operational equipment any equipment that not 
conditions specified herein, including due to wear and tear. 

PART 2 - PRO D U C T S 

2.01 DESCRIPTION 

The wastewater treatment plant be an sludge capable of 
98,000 average daily with a 2-hour of 197 gpm (283,680 
gpd) domestic 250 mg/l, five BOD and 250 total suspended solids 

mg/I NH3 to 5 mg/I and 5 mg/l 2 mg/I NH3, 1 Phosphorus 
and 1 CFU The complete plant shall screening, digestion, 
secondary clarification, chlorination, blowers and all appurtenances. plant shall 
designed to a Mix single nitrification ", ...",,,,,,,,'0'" 

B. 	 treatment plant built of 114" steel 
and all piping to and partition reinforcing shall 

standard structural shapes and shall designed to withstand normal pressure 
installed below and pressure installed above 

C. 	 shall be the ground with screw anchors to 
a mInimum as shown on plans. Tank anchoring system 

must be designed to withstand all wind and design 

At a minimum, the package wastewater treatment plant must 
installed accordance with the requirements the Texas on Environmental 
Quality (TCEQ) and Guadalupe-Brazos River Authority 

equipment and tankage supplied be new. 

designed, constructed and 

All piping 4-inches in diameter and smaller conveying liquids shall be insulated, 
heat and covered an aluminum cover. 

09/08115 - 04/02R 11400-3 	 Page 30[20 



SECTION 11400 
P","CKAGE WASTEWATER TREATMENT PLANT 

• 2.02 HEADWORKS 


A. The facility should be provided with I inch bar screens (minimum) and drying deck. 


B. The bar screens shall have I" x y,;" bal1s as shown on the drawing. 


C. 	 It shall be installed at the influent POrli, and shall include a drying deck with drain for drying 
debris raked up the sloping bars . 

D. 	 Screens and deck shall be removable. 

E. 	 The screening area should be fabricat d of stainless steel or aluminum. Hot dip galvanized 
or painted steel are not acceptable. Ml imum thickness shall 3116-inch. 

F. 	 Provisions should be made for surge control, especially during initial low-flow phases. 

2.03 	 AERATION TANKS 

A. The aeration tanks shall be rectangu ar structures designed with baffles to promote rapid 
rolling of the liquid in one direction oy the movement of air from air diffuser drops, which 
shall be spaced along one side of the aeration tank. 

• B. At a minimum, Freeboard shall be 18" 

C. 	 For systems utilizing an internal recycle of MLSS, provide ability to measure and control 

recycle rate proportional to plant influ nt flow . 

D. 	 Provide means to measure airflow to aeration zone. 

2.04 	 CLARIFIER 

A. 	 Description 

1. 	 The clarifier mechanism shaLl be suitable for a tank diameter of 20 ft. and a 
minimum side water depth of lOft. and a minimum floor slope 1: 12. 

2. 	 The clarifier shall be of a size to provide surface loading not greater than 1200 
gallons/day/square foot, based on peak flow. 

3. 	 The clarifier shall include a ce ter feed well, a sludge collector mechanism, a drive 
unit , skimming equipment, an adjustable "V" notch weir plate and effluent trough, 
suppression scum spray bar and a support bridge. 

• 
4. Clarifiers, including piping, nlet, feed well, and sludge scrapers, shall be in 

accordance with recommendations of WEF MOP-8. 

5. 	 Provide valves on clarifier infllUent and effluent or other means of isolating clarifier 

to allow service of clarifier interior. 
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supported type. 
100 psf live load of Ll360. 

rated 
steel bridge that 

pounds running torque with a 
shall be connected to the output 

The final 

against contaminants 

unit shall be driven by a • 

SECTION 11400 
WASTEWATER TREATMENT PLANT 

6. spray nozzles as shown on Drawings capable of scum •B. Circular Collectors 

1. 	
<''''-<In.>,- type sludge 

and neoprene blades. 

this item the Equipment shall furnish as an component a 
mechanism. The sludge unit shall be 

with drive mechanism, 	 unit, support bridge, influent well, torque 
scraper arms, full skimmer, full surface scum overload 

2. 	 mechanism shall be 
for a maximum deflection 

be center well type with peripheral underflow. A central 
support rotate a torque tube to are attached two 

arms shall be to 

the 


collector mechanism. 

3. 	 shall consist a gear reducer to 

and provide a peripheral speed of not more than 10 ftlmin. The 
shall be a minimum of2040 

13 inches. A steel torque 
v"",""vv' and shall support the mechanism. 

bearings shall run an oil bath within the final 
housing shall be effectively 

oil with a shall 

maximum gear box without 

Field shall be by contractor under the supervIsIOn 
equipment manufacturer. 

fabricated from 3116" 

stiffened by welded to the shell periphery. 


D. Influent Stilling Well. The influent stilling well 

Skimmer. Scum Circular Setting with Sludge 

1. 

3. 
continuously move surface scum to 

discharge scum with a 
fabricated from structural 

squeegee for 	
and equipped with 1/4"4. 

include a and a full radium scum 
scum trough. 

discharge of water. 

scum and flushing water 
positive contact with the scum collector pipe. 

5. 

6. 

It shall contain two (2) arms, each radiating 1 
tube, the stilling well to 
surface skimming clarifier. 
The 

from the center torque 
scum baffle to a 

travel. • 
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SECTION 11400 
PA!CKAGE WASTEWATER TREATMENT PLANT 

• 7. Scum piping shall be provided to allow discharge to either the digester or the aeration 
basin. 

F. 	 Scum Removal: 

1. 	 The clarifier shall be equipped with a manually rotated 8" slotted pipe full surface 
scum trough extending through the center well to the scum baffle. 

2. 	 The adjustable operator shall! be such as to be conveniently operated from the 
walkway. 

3. 	 The troughs shall drain into a d[op box at the scum baffle. 
4. 	 The drop box shall be connect~ to a 4" (minimum) air lift. 
5. 	 Actuating air for the air lift sHall be supplied by a 1" air line on the main plant air 

system. 
6. 	 The operation of the air lift sha I be controlled by a manual throttling valve. 

G. 	 Scum Baffle And Effluent Trough. The scum baffle and effluent trough shall be 1/4" steel 
plate. The inner vertical wall of the tr~ugh shall act as a scum baffle with an adequate height 
above the surface to prevent overflow. 

H. Effluent Weirs. 

• 1. The effluent weirs shall be designed for vertical adjustment on the outer wall of the 
effluent trough. 

2. It shall have a 4" wide x 2" deep "V" notches on 6" centers. 
3. Weirs and scum baffle shall be fiberglass, aluminum, or stainless, with non-corrosive 

fasteners for adjustment. 

I. 	 RAS/WAS Pumping. 

1. RAS/WAS Air-lift pumps shal be provided with sludge measurement box and weir. 
2. Air-lift piping and box shall be hot-dip galvanized or stainless. 

2.05 	 CHLORINE CONTACT BASIN 

A. 	 The chlorine contact tank shall have a minimum capacity of20 minutes at peak flow. 

1. 	 The tank shall be constructed of 114" steel plate joined by arc welding with fillets of 
adequate strength for the joint involved. Wall shall be continuous and water tight. 

2. 	 The chlorine contact tank shall be constructed so that the applied chlorine (CL2) is 
thoroughly mixed with the wastewater prior to entry in a Chlorine Contact chamber. 
The disinfection system must provide a mean velocity gradient (G value) in the initial 
mixing area of at least 500 per second. The mixing zone with the CL2 contact basin 

• 
shall not be considered as part of the volume needed for disinfection, nor considered 
as part of the volume required 0 treat 20 minutes of flow at the peak flow rate . 

3. 	 The tank shall have the same protective coating provided on the sewage treatment 
plant. 
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SECTION 11400 
PACKAGE WASTEWATER TREATMENT PLANT 

4. 	 A 90° "V"-notch weir shall be provided at the chamber effluent. 
5. 	 One (I) or more baffle walls shall be installed across the floor of the basin. Two 3

inch valves shall be installed on both sides of the wall for drainage. • 
6. 	 One or more baffle walls shall be installed across the basin, extending six (6) inches 

above the top of the over-flow weir and a minimum of twelve (12) inches below the 
bottom of the "V" notch outfall weir. 

B. 	 Post Aeration The Chlorine Contact Basin shall be equipped with an air distribution system 

and single drop coarse bubble diffusers to provide a minimum of 15 scfm per 1,000 c.f. of 

tank volume. The diffusers shall be located in the final chambers so as not to interfere with 

the flow measuring system. 


2.06 	 AEROBIC DIGESTER 

A. 	 The digester tanks shall be rectangular structures designed with baffles to promote rapid 

rolling of the liquid in one direction by the movement of air from air diffuser drops, which 

shall be spaced along one side of the aeration tank. 


B. 	 Provide means to measure airflow to digester zone. 

C. 	 At a minimum, Freeboard shall be 18-inches. 

D. 	 The aerobic digester tank shall be designed to provide a minimum tank capacity of 20 cf/ lb. • 
BODs/day. 

E. 	 An overflow will be provided in the digester tank to permit overflow into the aeration tank, 

should the digester flood. 


F. 	 Supernatant Return. 

1. 	 An adjustable decanting 4" diameter airlift shall be provided to return aerobic 
digester supernatant liquor to the aeration chamber. 

2. 	 The airlift shall be capable of transferring not less than 75 gpm. 
3. 	 Digester decant supernatant shall be returned to plant headworks. 

2.07 	 AERATION SYSTEM 

A. 	 Guaranteed oxygen transfer efficiency shall be 9% minimum at the design diffuser 


submergence at design air flow rate. 


B. 	 Oxygen transfer efficiency shall be guaranteed and substantiated by submission of test 


data compiled by a nationally recognized independent testing laboratory. 


C. 	 All air headers and gaskets must be able to withstand temperatures up to 250 degrees F. • 
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• D. The equipment manufacturer shall be solely responsible for proper design of the air diffusion 
orifices to provide: 

1. 	 Air distribution to suit Engineer's design requirements, and 
2. 	 Minimum pressure losses. 
3. 	 The system will be designed to uniformly distribute the air from the first drop to the 

last drop with no more than a 10% deviation in airflow. 

E. 	 Air shall be introduced into the tank(s) through diffusers, spaced the entire length of the 
tank. The diffuser spacing and air velocity shall assure that adequate mixing velocities are 

r 
maintained. Each diffuser assembly shall be easily removable from the tank manually by a 
single person and shall be equipped wiith an air regulating valve to permit either adjustment 
of the air flow or complete shutoff. ese valves must be easily and safely accessible from 
the walkway surface. The transfer system and total diffuser capacities shall be adequate to 
supply 150% of the specified blower capacity to the liquid. 

F. 	 Air supply mains and air headers furnishing air to the diffusers shall be fabricated from 
standard weight steel pipe and shall be hot dip galvanized after fabrication. Minimum wall 
thickness shall be 12 gauge. Air piping shall be sized so that the velocity of the air in the 
pipe at peak flow is less than the value/> in the following table: 

• 	 Pipe Size Max. Velocity at Standard Conditions 
1"-2Y2" 1,800 FPM 
3" -	 10" 3,000 FPM 
12" - 24" 4,000 FPM 
Greater than 24" 6,500 FPM 

G. 	 PVC piping is not allowable for aeration piping. 

H. 	 All diffusers shall be stainless-steel wi e band diffusers (e.g. Sanitaire D-24) or of 

equivalent quality. 

I. 	 All aeration drop pipes shall be hot-dip galvanized, aluminum, or light-wall stainless steel 

pipe. PVC is not acceptable for aeration drops. 

J. 	 Hot-dip galvanized drop pipes shall be coated with minimum 16 mils of coal tar epoxy for a 

minimum of 12-inches above and beloW the normal water level in the aeration basin(s). 

• 
K. Each di ffuser drop pi pe assembly shall consist of a union to allow for ease of removal, a 

lever operated plug valve accessible fr0m the walkway for the purpose of shut off and 

regulation of air supply, and the necessary pipe and fittings. 
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2.08 	 COATfNG AND CORROSION CONTROL •A. 	 All vessels to be painted shall be properly prepared in a workmanlike manner to obtain a 
smooth, clean and dry surface. All rust, dust, and mill scale as well as other extraneous 
matter, shall be removed by sandblasting to SS PC-6 (commercial sandblast) on outside of 
vessel surfaces and to SSPC-lO (near-white blast) on inside of vessel surfaces. 

B. 	 Following surface preparation and within the time allowed by the paint manufacturers 
recommendations the inside of the tanks shall be coated with (2) two coat of coal tar epoxy 6 
meeting the following requirements: 

1. 	 Total system shall have a nominal dry film thickness of 12 to 16 mils. 
a. 	 Prime coat to have a nominal 6 to 8 mils OFT. 
b. 	 Finish coat to have a nominal 6 to 8 mils OFT. 

C. 	 Following surface preparation and within the time allowed by the coating manufacture's 
recommendations the outside shall receive a three (3) coat inorganic zinc / epoxy / 
polyurethane coating system meeting the following requirements:. 

1. 	 Total system shall have a nominal dry film thickness of 9 to 14 miles. 

a. 	 Prime coat to have a nominal 2.5 to 4 mils OFT. 

b. 	 Intermediate coat have a nominal 4 to 6 mils OFT. • 
c. 	 Finish coat to have a nominal 2.5 to 4 mils OFT. 

2. 	 All OFT measurements are to be performed in accordance with SSPC-PA-2 and shall 
represent the OFT, adjust for magnetic base readings of abrasive blast cleaned steel. 

O. 	 Any painted or finished surface damaged during installation shall be recoated. 

E. 	 Paint Systems Identification 

a. 	 Date of coating application. Completion [month/year] 

b. 	 General Contractor, Painting Contractor 

c. 	 Interior coating system supplier and product number(s). 

I. Surface Preparation, Prime Coat, Intermediate Coat, Finish Coat, Caulking. 

d. 	 Exterior coating system supplier and product number(s). 

i. Surface Preparation, Prime Coat, Intermediate Coat Finish Coat. • 
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• 2.09 FLOW MEASUREMENT 

A. Flow measurement must use a combination of primary and secondary measuring devices. 

B. Primary measuring devices 

1. 	 The primary flow measuring devices shall be a 90
0 

"V"-notch weir shall be provided 
at the chamber effluent. 

2. 	 The primary measuring device must have a non-corrosive ruler (staff gauge) that is 
graduated in no greater than y,; 'nch increments that are clearly visible. 

3.. 	 The primary measuring dev 'ce must be installed upstream of the secondary 
measuring device to permit the manual measurement of water depth. 

4. 	 The channel approach section to a weir must be straight for at least 20 times the 
maximum expected head on a weir. 

5. 	 The minimum height between a channel bottom and a weir crest must be the greater 
of twice the maximum expectetl head on the weir or a minimum of 1.0 foot. 

6. 	 The crest of a weir must be exactly level to ensure a uniform depth of flow. 

7. 	 The upstream face of a weir must be smooth and perpendicular to the axis of the 

channel in both the horizontal nd vertical directions. 

• C. Secondary measuring devices 

1. 	 Upstream of a primary measuring device ("V"-notch weir) there must be a secondary 
measuring device. The seco dary measuring device shall be located a minimum 
distance of the greater: of thrf e times the maximum expected head on a weir; or 
distance recommended by the equipment manufacturer. 

2. 	 The secondary measuring device must measure the liquid level in the primary 
measuring device, and must convert this liquid level into a flow rate that is integrated 
to a totalized flow. 

3. 	 The secondary measuring device must include a display of the instantaneous flow 
rate and a means of reading the totalized flow. 

4. 	 The secondary measuring device shall be an ultrasonic flow measuring device. The 
ultrasonic flow measuring device shall be a Milltronics, Hydroranger Model 200, 
4-20 ma ultrasonic flow transmitter with transducer. 

5. 	 The secondary measuring eli vice must be installed in accordance with the 
manufacturer's recommendations and in a manner that reduces turbulence and 
promotes laminar flow. 

6. 	 The secondary flow measuring device shall be located over a stilling well to ensure 
accurate measurements. 

7. 	 The secondary measuring deviae must send a signal to a flow recording device. 

• 
D. Flow Recording Device 
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1. 	 The flow recording device shall be a Honeywell Seven (7) Day, 10" Circular 
Totalizing Flow Recorder Model DR-4300 with fiberglass enclosure. •2. 	 The flow recording device must display the instantaneous flow rate as measured by 
the secondary measuring device. 

3. 	 The flow recording device must record the totalized flow. 
4. 	 Where the proposed chlorine contact basin is being added to an existing treatment 

facility and will operate in parallel with the existing treatment facility, the flow 
recorder must display the instantaneous flow rate of the proposed chlorine contact 
basin and the instantaneous flow rate of the entire wastewater treatment facility. All 
additional equipment, modifications to existing equipment, new conduit, duct banks, 
and conductors required for the proposed flow recorder to display and record the 
instantaneous flow rate of the proposed chlorine contact basin and instantaneous flow 
rate of the entire wastewater treatment facility shall be included (no separate pay). 

5. 	 Where the proposed chlorine contact basin is being added to an existing treatment 
facility and will operate in parallel with the existing treatment facility, the flow 
recorder must record the totalized flow of the proposed chlorine contact basin and 
record the totalized flow of the wastewater treatment facility. All additional 
equipment, modifications to existing equipment, new conduits, duct banks, and 
conductors required for the proposed low recorder to display and record the totalized 
conductors required for the proposed flow recorder to and record the totalized flow of 
the proposed chlorine contact basin and the totalized flow of the entire wastewater 
treatment facility shall be included (no separate pay). 

2.10 	 CHLORINATION EQUIPMENT • 
A. Gas Chlorinator 

1. 	 Chlorination equipment shall be Hydro Instruments, Regal, or other GBRA-approved 
manufacturer. 

2. 	 Construct the chlorinators entirely of materials resistant to the corrosive attack of 
chlorine gas and containing the following control and safety components: 
a. 	 Standby pressure relief valve 
b. 	 Rate valve for local manual control of chlorine dosage 

3. 	 Each chlorinator to have a 200 lb. per day maximum capacity. 
4. 	 Gas shall be metered under vacuum created by W' injector located near each feeder. 

The injector shall be sized to operate against the appropriate back pressure at the 

point of injection, at the range of water flow rates and supply pressures produced by 

the non-potable water system. 

5. 	 Provide one chlorinator with proportional flow paced control v-notch and remote 
vacuum arrangement. 

6. 	 Special corrosion resistant materials shall be used for all parts which will be in 
contact with chlorine gas. 

7. 	 It shall be designed for cylinder or wall mounting and shall be furnished completely 
assembled and ready for operation. • 
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• s. A standard accessory kit shall be provided, which includes 25' of 3/S" 0.0. plastic 
pipe, adapter, clamps, lead gas ets, instruction booklet, and all items necessary for a 
complete installation. 

9. 	 The chlorinator shall be readi y adjusted for controlled feeding of chlorine gas at 
rates between 0 and 50 pounds of chlorine per day. 

10. 	 All equipment and hardware in chlorination rooms shall be PVC, FRP, or other 

approved materials resistant to chlorine gas. 

11. 	 Chlorinator equipment shall in lude a standby pressure relief valve and a rate valve 

for local manual control of chlorine dosage. 

12. 	 Provide cylinder mounted vacuum regulators and automatic vacuum regulator 

switchover module (standby, in use and empty indicator on front panel) where 

indicated on the drawings. 

13. 	 Provide and install all required Schedule SO PVC chlorination piping, fittings, and 

valves for a complete operating system. 

B. Chlorine Accessory Equipment. 

1. 	 Provide a chlorine cylinder saale that weighs the contents of two compressed gas 
cylinders independently. 1--' 

• 
2. Scale shall have separate wei~ing platforms and direct reading indicating dials, 

which shall have external adju Itment to compensate the tare weight of gas remaining 
in the cylinders. Scale to be equal to Floquip Model No. 40150. 

3. 	 Scale shall provide stainless steel safety chains for each cylinder. 
4. 	 The scale shall be capable of handling cylinders 11 ~ -inch or less in diameter, 

having a gross weight of300 pounds or less. 
5. 	 Scale shall have two contacts (min) capable of being tied to the SCADA system to 

indicate low chlorine supply. 
6. 	 Provide small bottle of fresh ammonia solution for testing for chlorine leakage. The 

bottle shall be readily accessible outside the chlorinator room and immediately 
available to the Operator in an emergency. 

7. 	 Provide a full-face self-contained breathing apparatus with 30-minute supply or 

supplied air respirator that meets Occupational Safety and Health Administration 

(OSHA) standards for construotion and operation. Provide Scott SCBA with carbon 

fiber tan1e Locate the breathing apparatus in the office building. 

S. 	 Provide and install one (1) 1 ye pattern strainer with 20 mesh monel cylindrical 

screen and plug inside the chlorinator room of the chlorine building on the water 

supply line to the chlorinator. 
~ 

he strainer shall be equipped with 4 Y2 inch diameter 

suction and discharge gauges t I indicate strainer condition. Arrange the cap for easy 

removal of the screen, and provide an opening for blowout. Install strainer in the 

• 	
water supply line with ball val\,les on each side. 

9. 	 Provide a Chlorine Leak Detector. 
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a. 	 ,v\.,,,,....,,", in each room (or structure) ,",V'.HUil1U' 

chlorination equipment, . open frame-type ton container structures. 

b. The leak detector shall activate an alarm circuit which includes as a 

minimum a red beacon which can seen by plant operator 

entering the plant 

10. a freeze eye-wash close to outside rooms or structures 

containing chlorination equipment. 

Chlorinator 

1. chlorine shall be with a poured-in-place 
concrete base. chlorine building shall to the of 
Specification 13184 Pre-Fabricated Fiberglass Buildings. 

Tbe building shall include: 

a. 	 All door(s) to the outside 
b. 	 Door(s) with panic hardware and 12-lnch 
c. 	 Door(s) with gas window 
d. 	 in each room (or structure) containing chlorination 

equipment, open ton structures with 
audible/visual with sensor run to cylinder room 

e. 	 Floor louvers with rain-proof cover for three (3) minute air 
(both rooms) the contractor supplied intake 

f. 	 An intake fan with rain-proof cover located near the top of the room sized 
(3) minute changes (both The intake shall 

shutdown when a chlorine leak is 

g. 	 Electrical to maintain F year round. 
h. 	 A vent vented to an area-not by facility 

1. vent line clearly 
"DANGER: of chemical ......pcpnJ. 

k. 	 Ramp at entrance to the chlorine room 

D. NON-POTABLE/RECLAIMED WATER PUMPS 

I. 	 Pumps shall be two self-priming, constant-speed, 
of cast iron, bronze-fitted construction, equipped with The 
pumping unit shall be rated for a total system capacity 80 gpm (minimum) at 65 
psi with each individual pump system sized to deliver the flow as demand 
varies. two pumps be alternated lead and positions with 
equally proportioned run 

2. pump motor meet NEMA standards and 
within the available point on capacity 
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SECTION 11400 
PAiCKAGE WASTEWATER TREATMENT PLANT 

• Each pump shall be driven by a 5Hp, 230/460 volt, 3 phase, 60 hertz, 3500 rpm 
motor. 

3. Furnish a NEMA 3R power and control panel complete with starters, automatic two 
pump alternation, pump run ti e indicators, hand-off-auto switches, pump indicating 
lights and appurtenances. C<Dmponents used will be as approved and found in 
Division 16 of the specifications. The complete assembly shall be the UL listing 
marked for industrial control panels. 

4. 	 Provide output contact for SCADA if non-potable water pump system fails to 

operate. t 
5. 	 Furnish 4 Y2-inch ASA grade IX. pressure gauges with snubbers for indicating system 

and suction pressure. 
6. 	 The equipment manufacturer shall provide a water strainer located as shown on the 

drawings. The strainer and strainer elements shall perform under all pump pressure 
discharge including startup surges. The strainer shall be designed to remove particles 
0.06 inches (1.5 mm) and large l . 

7. 	 Each pump shall be equippea with an on-off switch and check valves on the 
discharge side of the pump. 

8. 	 The system shall include a met1r to measure reclaimed water use at the facility. 
9. 	 All reclaimed water piping shal be purple in color. 
10. 	 Each hydrant and outlet for n0n-potable water must be clearly marked as "NON

POTABLE WATER" or "UNAFE WATER". 
11 . Water must be reclaimed after it has been disinfected, if disinfection is part of the 

treatment. 
12. 	 The reclaimed water system must provide for screening or filtration, pumping backup• 	

r 

with controls, and a minimum 250 gallon pressure-sustaining device such as a hydro
pneumatic tanle 

13. 	 The non-potable system must supply sufficient water volume and pressure to the 
chlorine mixing system to ensure a minimum velocity of 10 feet per second through 
any CL2 system diffuser or a mechanical mixer must be utilized. 

2.11 	 BLOWER SPECIFICATIONS (Positive Displacement) 

A. 	 There shall be supplied three (3) bositive displacement blowers complete with all 
accessories required for proper operation. Each blower shall have a minimum capacity of 
400 cfm at a discharge pressure downstream of discharge silencer of 5.1 psig downstream of 
discharge silencer with inlet conditions of 115 msel, 80% relative humidity and 104°F. 

B. 	 Positive displacement blowers, operat ng at a speed less than or equal to 1780 rpm, with 
inlet and discharge silencers and separate inlet filter. 

C. 	 Combined inlet filter/silencers are not acceptable. 

• 
D. Allowable sound level shall be 75 dB at 10 feet. Provide insulated housings if necessary to 

meet this requirement. 
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SECTION 11400 
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The blowers 

the alignment of the 
sheet metal guards. 

For belt-driven systems, 

drive system. representative shall and 

guard shall be supplied to ,"wr,tt>/-t belt from service personnel and Guard shall be 
easily removable for Provide one extra belt for 

following accessories provided for each blower: 

1. 	 Suitable to fit standard steel for inlet and discharge 
piPing. be provided with all reatraint due to 
expected 
Flanged check mounting on the outlet blower. 

3. 	 Butterfly valve on the inlet and outlet. 
4. 	 One cfm-calibrated ammeter shall be supplied for each blower mounted adjacent to 

the blowers. 
5. 	 Inlet filter and the shall be designed for 150% of volume 

capable of removing 90.50% all particles 10 micron and discharge 
silencer shall be with a pressure relief valve and a 

flexible coupling or 
necessary, adjust 

Couplings shall be covered with 

V-belt with appropriate 	 An OSHA approved 

valve setting shall be as 
6. 	 Provide a 

7. During blower 
measured and placed 
recommended 
cleaning/replacement. 

blower motor units, with 

by manufacturer. 
inlet and outlet line of 

appropriate for 
travel 

the gauge 
form) with manufacturer 

to in filter 

shall be supplied by, and shall be the 
responsibility of the wastewater treatment plant manufacturer. Separate blowers 

related equipment will not 

1. 

1. 	 The blowers shall be of 


pad. 
connections oriented as 

direct mounting onto concrete 


2. 	 blower casing shall be 

126 close-grained cast iron. 


3. impellers be 
two-lobe involute type. 

41 

or lubrication.rotate without rubbing, liquid 
The shafts shall be machined and 
shall be constructed of 

positive displacement type with 
The blowers 

headplates 

A STM A -126 cast iron and shall the 
shall be dynamically balanced shall 

to minimize stress concentrations . 
and shall be pressed and 

• 


• 


• 
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• impellers. Shafts shall be s ppOlied by heavy-duty, double row spherical anti
friction designed for a minimum L-I 0 duty life and 75,000 hours. Bearings shall be 
provided with a lip-type oil se I designed to prevent lubricants from entering the air 
stream. Drive end bearings shall be grease lubricated and shall be provided with 
grease fittings. The gear end bearings shall be lubricated by splash from the gears 
dipping into an oil bath. 

5. 	 The impellers shall be timed by a pair of carburized and ground steel spur gears 
mounted on the shafts with a taeered fit. Gears shall be secured by a locknut. Gears 
shall be lubricated by splash fram the gears dipping into an oil bath. 

J. 	 Drive System 

I 
1. 	 Provide a motor meeting the following: 

a. 	 NEMA Design B squirrbl-cage, induction, shell type design. 
b. 	 Stator winding and sta~or leads insulated with moisture resistant Class F 

insulation which will resist a temperature of 311 degrees F. 
c. 	 The use of bolts, pins 0 other fastening devices requiring penetration of the 

stator housing is not acceptable. 
d. 	 Fabricate rotor bars and , hort circuit rings of aluminum. 
e. 	 Designed for continuou duty. 

• 
f. Capable of operating in ~emperatures of 104 degrees F without overheating or 

operating in the service factor. 
g. 	 Non-overloading over the entire range of the operating curve within the 

nameplate horsepower. 

K. 	 The motor shall the following performance characteristics: 

Horsepower 
Voltage 
Speed (rpm) 
Frequency (Hz) 
Phase 
Service Factor, minimum 

2.12 	 AIR-BRIDGES 

40 
480 
:S 1780 
60 
3 
1.10 

A. 	 The contractor shall furnish and insta~l air bridges as shown on the drawing. The bridge 
units, including walkway grating, han9rails, toe plates, air distribution system and diffuser 
drops shall be supplied as complete unit. 

• 
B. Each unit shall be supplied in the miniVIum number of components. When field welding is 

required, the joints shall be inspecte by the manufacturer, the surfaces shall then be 
properly prepared and coated . 
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SECTION 11400 
PACKAGE WASTEWATER TREATMENT PLANT 

number, size and type of shall be as shown on and as specified 
in these specifications. • 

diffuser drop shall be furnished with clean out tees and plugs at 

drop shall incorporate a ball and coupling for control and out 

drop. 

2.13 

shall be of 

under all 
conditions. 

A. on top of to and operate the plant 

shall provide field routed with the 
wastewater treatment plant. All 

PART 3 - EXECUTION 

3.01 	

to 

•Installation work shall include construction of the support pad(s); and 

of the treatment plant; concrete pads for not mounted 

field installation of plant equipment, accessories, and appurtenances shipped 

the project site; installation piping from blowers to air neaaer 

to plant inlet and outlet, and of water service line; and 

electrical from electrical control enclosure to motors and installation of 

to the electrical control "'1<:1, ...rn 

this also includes earthwork as interrelated to plant 

modified or herein, the wastewater treatment 

The installation 

(WWTP) shall be 

recommendations of 	 of the plant. 

and connecting piping in with manufacturer's instructions. Install 

start-up, inspect to verifY the ''''('1'''''''''' is complete. 

shall be turned on to any part of prior to approval 


authorized representati ve. 


C. No form 

D. Clean all new prior to testing. 

• 
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SECTION 11400 
PACKAGE WASTEWATER TREATMENT PLANT 

• E. After installation, and in the preseJ e of the Engineer, test all pipelines and tanks for 

tightness in acceptable manner. Furnish suitable testing plugs or caps, all necessary pipe 

connections, test fluids, gauges or othe equipment and all labor required. 

F. 	 Remove or valve off from lines all ins~rumentation and appurtenant equipment which is not 

capable of withstanding the test pressures. 

3.02 	 Chlorination Equipment 

A. 	 Pressurize chlorine supply system to 150 psig with dry air or nitrogen and test for leaks by 

application of soapy water to outside 0 all joints. After pressure testing all piping, gradually 

introduce chlorine gas and test the syst m for leaks as described below: 

1. 	 Test for chlorine leaks with commercial 26 degree Baume Ammonia. 
2. 	 After installation of equipment in the presence of the Engineer, operate each unit to 

demonstrate its ability to operate without leakage and to perform its specified 
functions satisfactorily. 

• 
B. Operate chlorinators over a continuous 2 hour period at varying rates to demonstrate that 

feed rate is within manufacturer's published range. 

3.03 	 Positive Displacement Blowers 

A. 	 Install the blowers and blower equipment. Piping, with blind flanges, electrical, and all 

necessary appurtenances shall be constructed to allow installation of future blowers. 

B. 	 Conform with manufacturer's instructions and recommendations, and reviewed shop 

drawings. 

C. 	 The following tests shall be performed pn each blower supplied: 

1. 	 Factory slip test - speed ofb ower needed to maintain a pressure of 1 psig. 

2. 	 Certified Performance test - test in accordance with ASME PTC-9 

D. 	 Start-up Data: Complete and submit the start-up records and maintenance data sheets. In 
addition, include start-up data in Operation and Maintenance Manuals. 

• 
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3.05 

SECTION 11400 
PACKAGE W ASTEW A TER TREATMENT PLANT 

System •A. equipment manufacturer shall provide a factory-trained and fully qualified 

to work with the Owner during erection to 

installation and operation all equipment. equipment manufacturer 

operating and instruction, a for use 

personnel. required. 

assure 

manufacturer shall a service organization available on call with 


local stock. 


All equipment provided this specification shall guaranteed against 

and workmanship ofnpr1fVl of one (1) 

system such that cOlmected to a header are within plus or 

a common 

manufacturer shall all special stools to service and adjust 

equipment. 

Representative • 
A. 	 shall procure an engmeer 

with the other 

of the manufacturer 


portion of the treatment plant who is also 


the services of the technical to provide installation 

as required for the supplied and supervise . operation. 

the 

B. 

for the required to correct or correction 


aelteclts or malfunctions. 


test. 

shall inspect equipment after erection, adjustments in placing 

operation, and present during final inspection, start-up, and 

D. 	 The manufacturer's representative prepare and submit a report documenting 


that WWTP. 


• 
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• 3.06 Sequence of Operations 

Sequence of operations shall, in eneral, follow the recommendations of the plant 
manufacturer. All welding, aligrunent water tightness testing, painting, and anchoring shall 
be completed, inspected, documented and approved by the manufacturer's representative in 
writing before start-up operations may begin. Include manufacturer's approval in the 
Operation and Maintenance Manual. 

END F SECTION I 

• 

• 
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SECTION 
PREFABRICATED FIBERGLASS BUILDINGS 

I-GENERAL 

1.01 	 SUMMARY 

Section 
1. 	 section governs furnishing all material, labor and equipment required for 

construction of a reinforced building, and ready for 
use as specified and as shown on the Drawings. 

2. Prefabricated buildings to house various 
feed 	 air release pressure 

SCADA, and/or 

.....'v'...."","1 limited to: B. Sections include but are not 
1. 	 GBRA Guidelines. 

2. 	 Division 0 - Bidding Requirements, Contract and Conditions the 

3. 1 - General 

4. Division 3 

5. 	 Division 7 - Thermal and Moisture Protection. 

6. 	 Division 8 and Windows. 

7. 	 Division 10 - Specialties. 

8. 	 11 - Equipment 

9. 	 Division 13 - Construction. 


Division 15 - Mechanical. 


11. 	 Division 16 Electrical. 

1.02 	 QUALITY 

A. 	 Standards: 

1. 	 American for and Materials (ASTM) 

a. 	 18, Standard Heat Flux Measurements 

and Thermal Transmission Properties by Means Flow Meter 

Apparatus. 

b. 	 0256, Standard Test Method for Determining Pendulum 

of 

c. 	

of Notched 

Standard Test Method for Specific 

of Plastics by Displacement. 

Method for Tensile Properties of 

Method for Strength of Plastics Punch Tool. 

e. 	 Test Methods Flexural Properties Unreinforced 

and Insulating 

f. (Relative Density) and 
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SECTION 13134 
PREFABRICATED FIBERGLASS BUILDINGS 

g. 	 D 1622, Standard Test Method for Apparent Density of Rigid Cellular • 	 Plastics. 

h. D2583, Standard Test Method for Indentation Hardness of Rigid Plastics 

by Means of a Barcol Impressor. 

1. 	 E84, Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

B. 	 Qualifications: 

1. 	 Manufacturer's qualific tions: 

a. 	 Manufacturer must ~ave a minimum of five years of experience designing 

and fabricating struotures of the type specified. 

1.03 	 SYSTEM DESCRIPTION 

A. 	 Enclosure shall be one-piece ins\}lated fiberglass shell-type enclosure complete with 

lighting, heating and ventilation systems. The enclosure shall have gas tight partition(s). 

B. 	 Design Requirements: 
1. 	 Building shall conform to all applicable building codes. 

• 	
2. Building shall confonn to the dimensions shown on drawings. 
3. 	 Building shall be completely waterproof, air and watertight, corrosion and 

chemical resistant, light{Yeight, and environmentally aesthetic. 

1.04 	 SUBMITTALS 

A. 	 Shop Drawings: 

1. 	 Product technical data i cluding: 

a. 	 Manufacturer's insta lation instructions. 

b. 	 Drawings showing I yout, dimensions, anchorages, and accessories. 

2. 	 Fabrication drawings: 

a. 	 Details of anchor bolts, base plates, and all other components fastened to 

the foundation. 

b. 	 Details of wall panels, roof panels, finishes, lights, heater, louvers, trim, 

calking, and all other miscellaneous components. 

3. 	 Submit electrical components in accordance with Division 16. 

B. 	 Operation and Maintenance Mahuals. 

1.05 	 DELIVERY, STORAGE, AND HANQLING 

• A. Store and protect on manufa~turer's site, project site and during shipment and 
installation to prevent warping nd fracturing. 
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SECTION 13134 
PREFABRICATED FIBERGLASS BUILDINGS 

the structure building components with protective 
storage at the job site. 

PART 2 PRODUCTS 

ACCEPTABLE MANUFACTURERS 

Subject to compliance with Contract JJV'",,,,,, the following manufacturers are 

acceptable: 

1. 	 Prefabricated 

a. Jacobs Manufacturing 

b. Wanninster 

c. or approved 

Submit for substitution in the Contract Documents. 

DESIGN REQUIREMENTS 

Design to withstand 1 mile per wind load 30 PSF snow 

B. 	 Minimum inside dimensions: 

1. 	 Length 1 , Width 8'-0", Wall Height 8 

enclosures shall NEMA 4X PVC or FRP. 

C. with Commission on Environmental (TCEQ) 

D. materials shall chemical and corrosion 

2.03 	 MATERIALS 

A. Molded composite: Exterior and resin-fiberglass laminate with foam core. 

1. 	 Laminate: Polyester and chopped fiberglass; minimum glass 

content of 25%. 

a. Provide gel coat with UV 

b. Exterior White gel coat with low finish, smooth free 

9/23/15 - 04/02 R 131 	 30f8 

2. Electrical SCADA shall 

as required to 

fiberglass 

and components and enclosures. All 

from or other 

c. laminate: 1/8" to coat. 

d. laminate: White color, encapsulate core in 

e. Laminate 

1) strength (ASTM 11,000 
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• 2) Flexural strength (ASTM 0790): 18,000 PSI 

3) Shear strength ( STM 0732): 12,000 PSI 

4) 	 Barcol hardness, (ASTM 02583): 40. 

5) 	 Impact (ASTM 256): 12 ft. lbslinch 

6) 	 Density/specific gravity (ASTM 0792): 93.6 PCFIl.5 

7) 	 Surface burning characteristics (ASTM E84): Flame spread, less than 

150; smoke density, less than 1000. 

2. 	 Core: 

a. 	 Rigid closed cell, self-extinguishing, polyisocyanurate foam with a density 

of2.0 pounds per c bic foot. 

b. 	 I" thick with a min mum insulating value ofR-7 . 

c. 	 Core properties: 

1) Thennal conduqtivity (ASTM C518): 0.13 BTU inch / Hr. SF F. 

2) Oensity/specifiq gravity (ASTM 01622): 2.0 PCF/.03. 

3) Surface burning1characteristics (ASTM E84): Flame spread, 35 smoke 

density, 240. 

3. 	 Coupons prepared in acrordance with ASTM 0 618 test method. 

• 
B. The manufacturer shall main ain a continuous quality control program and upon 

request shall furnish to the eng'neer certified test results of the physical properties. 

2.04 	 FABRICATION 

A. 	 Assembly: 

1. 	 Construct buildings using prefabricated molded composite wall and roof 

panels. Single-piece co struction may be employed with the approval of the 

Engineer. 

2. 	 Provide factory asseml:Hed buildings if panel construction is employed. 

B. 	 Encapsulated stainless steel 3 6 : extrusion 3" wide by 1 Y2" high by 0.125" thick 

with a 1" wide side flange sHall encapsulated into each comer of end panels (full 

height) and around the entire roof perimeter to maintain flatness, straightness, and 

structural integrity. Integral internal flanges on mating panels shall be provided for 

bolting the sides, ends, and roof to the encapsulated aluminum extrusions. 

1. 	 Stainless steel 316: Incorporate threaded inserts on 12-inch centers for internal 

bolting to mating panel r ange during assembly. 

2. 	 Assembly bolts shall not penetrate the exterior wall of the structure. 

3. 	 Assembly panels with 3/8" diameter stainless steel 316 bolts on 12" centers 

and a 1,;" thick by 3" w'de urethane foam gasket for a weather tight seal at all 

• 	 joints. 

4. 	 Structurally reinforce wall and roof panels with stainless steel 316 or carbon 

graphite extrusions to meet loading conditions. 
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2.05 

Doors: 

an industrial door 

monolithic, 

insulating core, 

openings, 

SECTION 13134 
PREFABRICATED FIBERGLASS BUILDINGS 

a. 	 channel 

Mechanically 	 to the interior 

pop ri vets on 1 centers. 

5. angle. 

6. Stainless 316 reinforcement: channel sections by I W' 
high by 0.1 thick with a 1" wide as required. 

7. 	 Encapsulate steel 316 or graphite aluminum steel 

reinforcements to form a continuous, molded wall or roof 

panel. 

8. 	 Provide wall an integral internal mounting pre-

drilled on 1 centers with 5/8" diameter for attaching to foundation. 

wall and with white gel-coat on interior and 

A. 	 transfer molded (RTM) matched to 

which exhibits a smooth finished, 

consisting white gel-coat, 

reinforcements with all 

pockets molded in 

1. 	 Mount each door with three 316 stainless mortise hinges 4 

Door hinges shall non-removable hinge when the door is shut. 

2. gaskets: Natural rubber bulb with to 

permanent 

external lever 3. keyed steel floor mounted 

stops with system shall be 

4. 	 Provide doors with steel panic hardware and stainless steel hydraulic 

5. caps above 

acceptable. 

6. 

7. 

8. 

10. window in each door. 

11 
12. Pair of2 	 high, 1-3/4" 

13. shall open to the 

14. a "Danger" on door(s) indicating chemical present. 

Provide 18" wide x 1 tall tight wire safety 

All fasteners shall 31 

• 


• 


• 
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• 	 I 
B. 	 Single Doors: One-piece, resin transfer molded (RTM) in matched metal molds to 

produce an industrial quality door which exhibits a smooth finished, seamless, 

monolithic, warp-free composite consisting of white gel-coat, fiberglass 

reinforcement, polyester resin, linsulating core, and internal reinforcements with all 

mortises, openings, recesses, anti pockets molded in place. 

1. 	 Mount each door with ~three 316 stainless steel mortise hinges 4 Yz" long. 

Door hinges shall have non-removable hinge pins when the door is shut. 

2. 	 Door gaskets: Natural sponge rubber bulb type gasket with flexible lock to 

retain permanent grip. 

3. 	 Provide keyed stainless steel external lever and stainless steel floor mounted 

door stop with latch. Key system shall be Best brand. 

4. 	 Provide doors with stai less steel panic hardware and stainless steel hydraulic 

closers. 

5. 	 Provide one-piece purp se built 3" deep fiberglass drip caps above doors, 

extend 2" past doors on each side. Cut angle will not be acceptable. 

6. 	 Provide three silencers for each door on strike jamb of frame. 

7. 	 Provide single flap insert type neoprene sweeps. 

8. 	 Provide 4 Yz" wide blac vinyl thresholds. 

9. 	 Provide 12" stainless steel kick plates. 

10. 	 Provide 18" wide x 12" tall gas tight wire safety glass window in each door. 
I

11. 	 All fasteners shall be 316SS.• 	
I 

12. 	 Door size: Pair of 3 '0" wide, 7'0" high, 1-3/4" thick. 

13. 	 Door(s) shall open to the outside. 

14. 	 Install a "Danger" sign on the door(s) indicating the type of chemical present. 

C. 	 Base Mounting Flange Gasket: Provide 3/8" thick by 3" wide closed cell neoprene 

sponge rubber gasket for a weather tight seal around the building perimeter. Caulk 

inside and outside perimeters wlth Sonneborn NP-l, Sikaflex, or approved equal. 

D. 	 Lifting Eye Bolts: Provide %" stainless steel 316 steel eye bolts in roof. 

E. 	 Anchor bolts for attaching structure to concrete pad: 

1. 	 Buildings: Y2" diamete~ stainless steel 316 threaded rod, flat washers, and 

nuts. Secure threaded ro in drilled opening with epoxy anchoring system. 

F. 	 Thermostatically controlled FRP intake fan with FRP gravity shutter, fiberglass 

canopy, remote power switch, and removable 316 stainless steel insect screen located 
1 

in upper portion of building. the intake fan shall automatically shutdown when a 

chlorine leak is detected. 

1. 	 12" diameter, 775 CFM, wall mounted. 

• 
G. PVC exhaust louver: 12 IN quare, wall mounted with FRP gravity shutter and 

removable 316 stainless steel insect screen located in lower portion of building. 

H. 	 Equipment mounting boards shall be 3/4" thick PVC or FRP. 
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SECTION 13134 
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I. 	 Interior Light Fixtures: 48" fluorescent, 2-bulb non-metallic, T8 type with multi-tap •electronic ballasts, vapor tight, FRP bond enclosed fixture with acrylic lens. Provide 

two per building. 

J. 	 Exterior Light Fixtures: Full cut-off wall pack with photocell and motion sensor, fast 

blow ballast fuse, (2) 42W CFL lamps, 120V, wall/surface mount above doors, 

Hubbell WGM-84F-MS42 or approved equal. 

K. 	 Fan and light switches: Weather-proof, outdoor rated, mount on building exterior 

beside door(s) . 

L. 	 120/240V, 18 Circuit panel board with 2P- 60A main breakers as required for loads in 

NEMA 4X PVC or FRP enclosure. Breakers not used in wiring of the building shall 

be IP-20A, for use with additional loads as indicated on the Drawings . Panelboard 

neutral shall not be bonded to ground inside panel and shall remain separate. 

1. 	 Fill all unused spaces with 1P-20A circuit breakers. 

2. 	 Bus shall be timed copper. 

3. 	 Breakers shall be bolt-on type. 

4. 	 Provide control circuits in low voltage panel for RTU cabinet. 

M. 	 Heater: 1500watt minimum, 120V AC, single phase, with thennostat and tip-over 

switch. 

1. 	 Heater shall be portable floor type. 

2. 	 Provide GFCI receptacle for heater. 

3. 	 Heater shall be suitable for use in a damp (corrosive) envirorunent. • 
N. 	 Three duplex GFCI receptacles, outdoor type, in-use covers, rated 120V, 20A, for 

convenience. 

O. 	 Electrical wiring shall be in W' minimum Type NM flexible seal tight conduit. 

Provide for: 

1. 	 Fan and thennostat. 

2. 	 Lights and switch. 

3. 	 Three duplex GFCI receptacles. 

4. 	 Heater. 

P. 	 Wiring shall meet the latest requirements of the National Electrical Code. All control 

panel wiring shall be flexible strand #14 A WG, 600V insulation, Type SIS timed 

copper, and color coded. All other conductors shall be stranded copper XHHW-2. 

Phase colored insulation is required for all conductors. Label wiring with yellow heat 

shrink type markers with black machine printing. Labels shall be Raychem or 

Panduit. 

Q. 	 All electrical enclosures shall be NEMA 4X PVC or FRP. Mount all enclosures on 

strut. 

R. 	 Hardware, strut and straps shall be FRP. 

S. 	 All raceways for instrumentation, power, and wmng shall be installed by the 

electrical contractor. • 
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SECTION 13134 
PREFABRICATED FIBERGLASS BUILDINGS 

T. 	 Instrumentation shall be installed, terminated, tested, and calibrated by the• 	 instrumentation and controls contractor. 

U. 	 Label all enclosures and devices in accordance with GBRA standards. 
V. 	 Gas Monitoring System: Capable of monitoring each room with audible/visible and 

SCADA alarm with sensors ins ailed into each room. 
W. 	 Ramp at entrance to chlorine st~rage room. 

PART 3 - EXECUTION 

3.Ol 	 EXAMINATION 

A. 	 Verify that foundations are inst lled correctly 

B. Verify that anchor bolts are installed as indicated on shop drawings. 

3.02 	 INSTALLATION 

A. 	 Install products in accordance with manufacturer's instructions. • B. Building foundation/floor shall be cast-in-place reinforced concrete. Exposed corners 
shall be chamfered. 

C. 	 Install a floor drain in the center. of the building. 
D. 	 Slope floor to drain. 

3.02 	 ADJUSTING AND CLEANING 

A. 	 Touch up paint any scratched factory finished surfaces or remove and replace as 

directed by Owner. 

END F SECTION 

• 
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SECTION 13222 
CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK •PART 	I - GENERAL 

1.01 	 SECTION INCLUDES 

A. 	 Furnish all labor, materials, equipment and incidentals required for automatic 
backwash filter system as shown on the plans and as specified herein, installed, 
tested, complete and ready for operation. 

B. 	 All components of the disk filtration system specified herein shall be furnished and 
tested by the manufacturer. 

C. 	 Each Disk Filter shall consist of individual disks of the number required; support 
columns and frames, a centrally located rotating shaft with vacuum shoe assemblies 
mounted thereto, 316 stainless steel swivel joints, filtrate pipes, drive mechanism 
complete with sprockets and non-metallic drive chain, automatic PLC control system 
with color touch screen and wireless communication system for data logging and 
remote control. 

D. 	 Filter system shall be designed for installation as shown on the contract 
drawings/plans and installed the coated steel tank. 

1.02 	 MEASUREMENT AND PAYMENT •
A. 	 No separate payment will be made for work required under this section. Contractor 

will include all costs of the requirements of this section in the appropriate bid item(s) 
on the bid form. 

1.03 	 QUALITY ASSURANCE 

A. 	 Applicable Standards 

1. 	 ASTM - American Society for Testing and Materials 
2. 	 AISI - American Iron and Steel Institute 
3. 	 AGMA - American Gear Manufacturer's Association 
4. 	 NEMA - National Electrical Manufacturer's Association 
5. 	 NEC - National Electrical Code 
6. 	 AWWA - American Water Works Association 
7. 	 SSPC - Steel Structures Painting Council 
8. 	 AWS - American Welding Society 
9. 	 AISC - American Institute of Steel Construction 
10. 	 UL - Underwriters Laboratories 
11. 	 Where reference is made to one of the above standards, the revision in effect 

at the time of bid opening shall apply. • 
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• 
SECTION 13222 

CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

B. 	 To assure unity of responsibil, ty, all components of the disk filter system shall be 
supplied by a single manufacturer. 

C. 	 Acceptable Manufacturer: 

1. Five Star Filtration, LLC - Five Star Disk Filter, 
2. 	 Fluidyne FFP, or 
3. 	 Approved Equal 

D. 	 The filter system supplier shall demonstrate experience in the design, production and 
installation of cloth disk filters The materials, method of construction, controls, etc., 
must be approved by the Engineer, and supported by full scale plants operating for a 
minimum of 5 years on waste streams where the removal of wastewater suspended 
solids from secondary treated effluent was the desired objective. A minimum of 5 
successfully operating installations in the United States shall be required to 
demonstrate the required capability. 

• 
E. The acceptance of any specific system will be based on the proven ability of the 

system to meet the desired pa ameters listed above. The Engineer will be the sole 
authority in reviewing past performance data and in determining the acceptability and 
capability of any system to meet the performance requirements . 

1.04 	 SUBMITTALS 

A. 	 Submit dimensioned, to-scale drawings of equipment showing its proposed 
installation in this facility. Where piping, structural components, etc. are involved, 
drawings shall show clearly thtlt the proposed equipment will fit into the plant design 
without significant modificatio s and will function as intended in conjunction with 
other plant structures, piping, eUectrical, etc. shall be made at the Contractor's expense 
and only after approval by the Engineer. 

B. 	 Information required for appmval by the Engineer prior to incorporation into the 
project shall include the follow tng as a minimum requirement: 

1. 	 Certified dimension shof and erection drawings detailing important details of 
construction, dimensions, all required anchor bolt locations and conduit stub
outs . 

2. 	 Descriptive literature, bulletins, and/or catalogs of the equipment. 

3. 	 Test data indicating conformance with maximum clean cloth hydraulic loss 

requirements. 

4. 	 Data on the characteristics, features, and performance of backwash pumps, 

• 	 including performance curves, submitted on 8-II2-in by II-in sheets . 

5. 	 Complete master wiring diagrams, elementary or control schematics, 

including coordination with other electrical control devices operating In 
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SECTION 13222 
CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

conjunction with the filter equipment system. Suitable outline drawings shall • 
be furnished for approval before proceeding with the manufacturer. Due to the 

complexity of the control function, it is imperative that the above drawings be 

clear and carefully prepared to facilitate interconnections with other 

equipment. Standard preprinted sheets or drawings simply marked to indicate 

applicability to this contract will not be acceptable. 

6. 	 Complete drawing(s) showing the layout of the filter equipment system. The 

layout shall indicate every device mounted on and in the control panels with 

complete identi fication. 

7. 	 The total weight of the equipment including the weight of the single largest 

item. 

8. 	 A complete total bill of materials for all equipment. 

9. 	 A complete installation manual detailing the procedures and practices to be 

used by the Contractor in order to assure a complete, satisfactory, successful 

operation. 

10. 	 Statement from the manufacturer that he has examined all factors affecting the 

performance of the filtering system, including all mechanical equipment and 

related piping and appurtenances and that he is either supplying all required 

equipment, or the Contractor is supplying manufacturer approved equipment 

and that he is satisfied that the performance criteria shall be met. •
11. 	 Manufacturer's recommended procedures for jobsite storage and handling of 

equipment. 

C. 	 Sample 

1. 	 Minimum of 2 square feet of filter cloth. 

D. 	 Test Reports 

1. 	 Submit to the Engineer three copies of full and complete test reports for all 

tests, describing the materials and units tested; the type of test; test set ups and 

procedures and instrumentation and test flow rates, pressures, levels and all 

other data and results as required to demonstrate that all items tested meet 

specified requirements. 

E. 	 Certi ficates 

1. Submit a certificate notarized by the filter system manufacturer indicating the • 

following: 
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• 
SECTION 13222 

CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

a. 	 The units were installed in direct accordance with the manufacturer's 

instructions. 

b. 	 The filter sys em has been satisfactorily test run in the presence of 

the Engineer, the Owner and the manufacturer and that the filter 

shall operate satisfactorily when operated in accordance with the 

equipment su plier's operating instructions. 

F. Manufacturer's Field Report 

1. Submit the manufacturer's field service report. 

G. Project Record Documents 

H. Warranties and Performance Guarantee 

1. Operations and Maintenance Manual 

• Prior to delivery of equipment and updated as required during installation of the 

equipment, the manufacturer shall furnish complete and detailed installation, 

operation and maintenance manuals which shall include the following information as 

a minimum requirement: 

1. 	 Provide a Directory: Listi g of names, addresses, and telephone numbers of 

Design Consultant, GENERAL CONTRACTOR, each Subcontractor, 

manufacturer's representa ive and service organization that can provide 

replacements most convenient to the project site and major equipment suppliers or 

manufacturers . 

2. 	 Parts list with catalog num~ers of all components. Identify items on the parts list 

that have a long lead time to obtain. 

3. 	 Equipment technical, opera~ion, and maintenance information. This section shall 

include: 

4. 	 List personnel hazards an(l equipment or product safety precautions for all 

operating conditions. 

5. 	 Manufacturer technical dat including description for a1l components. If standard 

manufacturer literature is ~ed, mark the appropriate portions that deal with the 
specific equipment installe in the project. 

• 
6. All equipment test and resu ts (both factory and field), start-up report(s). Include 

completed prefunctional checklists, functional performance test forms, and 
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SECTION 13222 
CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

monitoring reports. Include recommended schedule for retesting and blank test • 
forms. 

7. 	 Include a copy of all factory and field testing results. 

8. 	 Include a copy of all Manufacturer's reports and start-up reports. 

9. 	 All information distributed during training. 

10. Provide the sign in sheet from each training session performed and signed by all 

training participants including the trainer. 

11. Include a copy of all training materials used in the training sessions. 

12. Installation or change-out procedures and diagrams for all components. 

13 . Operator Prestart procedures required to install, set up, and prepare each system 

for use. 

14. Provide narrative description for startup, shutdown and post-shutdown operation 

procedures including the control sequence for each procedure. 

15. Normal 	 start up procedure including start up settings for this project, and 

shutdown procedure. 

16. Provide narrative description 	of Normal Daily Operating Procedures. Include 

Control Diagrams with data to explain operation and control of systems and 

specific equipment. 

17. Provide narrative description of long-term operation procedure. 

18. Include Emergency Procedures for equipment malfunctions to permit a short •
period of continued operation or to shut down the equipment to prevent further 


damage to systems and equipment. Include emergency shutdown instructions for 


fire, explosions, spills, or other foreseeable contingencies. Provide guidance and 


procedures for emergency operations of all utility systems including required 


valve positions, valve locations and zones or portions of systems controlled. 


19. Include preventative maintenance lubrication data, in addition to instruction for 

lubrication. Include a table showing recommended lubricants for specific 

temperature ranges and applications, a lubrication schedule showing service 

interval frequency, recommended types and grades of lubricants, charts with a 

schematic diagram of the equipment showing lubrication points, and capacities. 

20. Include 	 step-by-step procedures to promptly isolate the cause of typical 

malfunctions. Describe clearly why the checkout is performed and what 

conditions are to be sought. Identify tests or inspections and test equipment 

required to determine whether parts and equipment may be reused or require 

replacement. 

21. Include manufacturer's schedule for routine preventive maintenance, inspections, 

tests and adjustments required to ensure proper and economical operations and to 

minimize corrective maintenance. The schedule shall be broken down to daily • 

maintenance schedule, weekly maintenance schedule, monthly maintenance 
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SECTION 13222 

CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

schedule, annual maintena ce schedule and any other time periods recommended 

by the manufacturer. 

22. Include manufacturer's schedule for periodic calibrations; provide manufacturer's 

specified frequency and pr ·cedures for each separate operation. 

23. Include 	a list of Environ I ental Conditions (temperature, humidity, and other 

relevant data) that are best uited for the operation of each product, component or 

system. Describe conditions under which the item equipment should not be 

allowed to run. 

24. Include a list of the manufacturer's recommended spare parts. 

25. Include a complete copy 0f the approved submittal including submittal review 

form / comment sheet. 

J. 	 Warranty including one origial of each warranty from Subcontractor's, suppliers, 

and manufacturers. 

1.05 	 PERFORMANCE REQUIREMENTS 

• A. The disk filter system shall be capable of meeting the following performance 

requirements. 

PERFORMANCE CRITERIA VALUE 

A verage Daily Flowrate (MGD (gpm» 0.98 (68) 

Maximum Influent TSS mglL <50 

A verage Influent TSS, mglL 15 to 30 

A verage Effluent Suspended Solids TSS, mglL <5 

FILTER DESIGN DA11A 

Filter Cloth Material Polyester, multi-layer 

Number of Filter Units 1 

Number of Filter disk per unit 2 

Filter Disk Diameter, ft . 6 

Effective Filter Surface rea per disk, ft2 72 minimum 

Effective Filter Surface ~rea per unit, ft2 288 minimum 

Backwash Arm Rotatiomal Speed, RPM 1.1 

Materials of Construction 304 SS and plastics 

• FILTER DRIVE UNIT 

Drive Motor (1 per unit) 0.5 HP, 460v, 3 phase 

Drive Motor Service Factor 1.3 
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SECTION 13222 
CLOTH DISK FILTER STEEL 
OR STAINLESS TANK 

Parallel Helical • 
Non-Metallic 

Sprocket 

Vacuum Shoes per 2 
Backwash Pumps (2 unit) 5 HP, 460v, 3 

Backwash gpm 350 

Backwash Flow, % of Influent <2 

B. automatic backwash system for filtering 

wastewater after treatment. 

basis and shall 

Each designed to operate on a 

to operate while varying flow rates. 

PART 2

2.01 MATERIALS 

shall conform to the latest 

multi-layered 

installation. 

deflection of less than 0.1 

carbon or 304 steel. All 

the American Welding Society. Filter cloth 

support 

over the entire 7 foot 

to allow for 

non-metallic and 

disk. 

a 

• 

1. 
pnmer, a 

2.02 EQUIPMENT 

A. 

painted with a minimum system, consisting 
epoxy second coat and a top coat of 

polyurethane (for outdoor The inside immersed steel 
be coated with 14 mils coal tar epoxy. 

2. All structural steel '::'11U"'..,,> shall use and ofbe designed for Uv,''''........ 
loads shipping and strengths to 

rnr...."f·"" 
to evenly 

a 12" inlet nozzle an influent trough 
flow across the width or of the filter 

tank.. 

3. 

• 
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CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

4. 	 The filter tank shall inforporate two (2) 12" effluent nozzles cOimected to a 
filtrate trough designe¢1 to remove the entire flow of the filter tank. The 
effluent trough shall inGorporate a 2" drain with a manual ball valve. 

5. 	 The filter tank shall incorporate two 4" backwash nozzles connected to a 
center rotating backwa~h manifold within the tank. The backwash manifold 
shall be constructed of 304 stainless steel. Each end of the center rotating 
backwash manifold shfll be connected to a 316 stainless steel swivel joint 
design for submerged s~rvice. 

6. 	 The filter tank shall indorporate a drain/sludge removal port with a minimum 
2" nozzle. Inside the tank located within the sloped wall hopper shall be a 
perforated drain pipe silzed adequately and designed to remove settled sludge 
from the filter tank. 

B. 	 Filter Disk 

1. 	 The filter disk frame sHall be constructed from Type 304 stainless steel as an 
integral unit completely welded and supported for all operating and 
installation loads. 

• 
2. Each disk shall have ~ grid support structure incorporated and it shall be 

designed to secure the grid in place and minimize wear to the filter cloth bags. 
3. 	 Each disk shall have a ingle top mounted effluent pipe adequately sized for 

the application and s all include a lifting eye for easy removal and 
replacement of one piece disk assembly. 

4. 	 Each disk shall be attao~ed to the effluent trough independently to allow disk 
isolation. Only one wa~l connection point per disk shall be allowed. The disk 
filter design shall ins~re the ability to sample filtrate from each disk 
independently. 

C. 	 Support Frame 

I. 	 Each disk shall be secUlied in place in the filter tank by a support column. The 
support oolunm shall b designed to withstand all loads of the disk and the 
rotating shaft assembly. 

2. 	 The disk is also suppory:ed by a vertical frame designed to maintain the disk 
location on the center of the support colunm. 

3. 	 Each vertical frame member shall have UHMW wear strip securely fastened 
to the stainless steel gu~de frame angle to minimize damage to the filter disk 
and cloth as it is being installed and removed from the frame. 

D. 	 Rotating Backwash Assembly 

• 	
1. Each filter unit shall incorporate a centrally located rotating backwash 

manifold that will openate as the rotating mechanism for the vacuum shoe 
assembly and also act as the transmission pipe for the backwash water being 
drawn by the backwash pumps located externally to the filter tank. 
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SECTION 13222 
CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

2. 	 The center shaftlbackwash manifold shall be constructed from 304 stainless • 
steel pipe. 

3. 	 The center shaft shall be supported and secured at each end to a 316 stainless 
steel swivel joint designed for submersible service. This allows for a non
rotating connection at each end while the shaft is driven by a drive mechanism 
located above the top of the tank. 

4. 	 The backwash manifold / rotating shaft is welded to a sprocket hub 
constructed of 304 stainless steel with a UHMW split-ring sprocket designed 
for the rotational speed requirements of the application. 

5. 	 Each vacuum shoe (two for each filter disk) shall be adjustable to insure that 
the shoe is parallel to the disk face. The system shall incorporate a torsion 
spring/pivoting mechanism designed to maintain the proper tolerance of the 
vacuum shoe disk interface. 

6. 	 Each vacuum shoe assembly shall be located 180 degrees from the shoe on the 
opposite side of the disk. 

E. 	 Swivel Joints 

1. 	 The swivel JOints shall be designed to allow rotation of the backwash 
assembly and center shaft during the backwash cycle. 

2. 	 Construction of the swivel joint shall be 316 stainless steel with a double row • 
true ball bearing race alignment and o-rings designed to keep contaminants 
out while keeping in the lubricant. Stainless steel ball bearings are precision 
ground with raceways machined to precise tolerances. 

3. 	 Swivel joints shall be designed for submerged service. 

F. 	 Drive Mechanism 

1. 	 The drive assembly shall be designed to rotate the backwash assembly and 
center shaft during the backwash cycle. 

2. 	 The drive assembly shall consist of a parallel helical gear drive unit coupled to 
the shaft with a sprocket and chain assembly. 

3. 	 The gear motor shall be a SEW Eurodrive gearbox directly couple to a TEFC 
induction motor, SEW Model R57R37DT71 C4-KS. Gear ratio to be 689.0. 
The motor shall be rated for 0.33 HP, 460v, 3 phase, 60Hz operation. 

4. 	 Reducer design end rating shall be equal or exceed AGMA requirements. 
Speed reducer shall be selected for not more than AGMA Class I service. 

5. 	 Drive chain shall be NH78 non-metallic with stainless steel pins. 
6. 	 Drive sprocket shall be a NH78, II tooth shear pin sprocket assembly, 9.26 

inch P.D., nylon body with UHMW segmental rim, 304 stainless steel 
hardware and 6061 aluminum shear pins. 

7. 	 Reduction sprocket shall be a NH78, 30 tooth segmental sprocket rim, split 
UHMW. • 
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CLOTH DISK FILTER STEEL 
OR STAINLESS STEEL TANK 

8. 	 The drive motor assemply shall be mounted on a 304 stainless steel motor 
bracket that incorporatels adjustable placement capabilities and a removable 
chain guard. 

G. Control Panel and Operation 

1. 	 The disk filter control system shall be supplied by the disk filter manufacturer 
and shall include but no~ limited to the following components: 

a. 	 36" x 24" x 8" 1'jJEMA 4X Fiberglass wall mounted enclosure with 3
point latching 

b. 	 NEMA motor starter with over-current 
overloads 

c. 	 Selector switche~ and pilot lights 
d. 	 Door mounted circuit breaker 
e. 	 Magnetic circuit ~reakers 
f. 	 Power transform r 
g. 	 Stirring fan 
h. 	 20 amp quad rec ptacle 
I. 	 PLC hardware 

protective devices and 

• J. 12 inch OIT colot- touch screen, panel mounted PC 
k. Relays 
1. Wireless commupication system for data lagging and remote control 
m. 	 Ultra-sonic water level sensing system 

2. 	 The automatic controls for the disk filter operation shall be furnished as an 
integral part and shall btl provided in a NEMA 4X fiberglass enclosure with 3
point latching. The con~rol panel shall be 460v, 3-phase, 60Hz with 120v, 1 
phase, 60Hz control vol age. 

3. 	 The main disconnect s all be enclosed in the control panel, with a handle 
mechanism extending ti OUgh the door. 

4. 	 The backwash cycle is initiated by the ultrasonic level sensor located in the 
I 

filter tanle The filter drive unit and the backwash pumps are activated, and an 
electrical actuated valva opens to begin backwashing one side of the filter. 
After a pre-set time has elapsed, valve 1 closes and valve 2 opens to begin 
backwashing the other ~ide of the filter; the system again reaches a pre-set 
time and the PLC then checks to insure the water level (headloss) has receded; 
if the water level (head\oss) has indeed been reduced; then the system shuts 
down the backwash system; if not then the system will repeat the sequence 

• 	
until the water level (he dloss) is reduced to an acceptable level. 
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SECTION 13222 
CLOTH DISK FILTER STEEL 

(Backwash Pumps)J. 	 Manual 

1. 	 backwash valves shall be Hayward All-Plastic Round 

2. for 150 psi. 	 • 
steel shaft and shall be blow-out3. 

9/23/15 - 04/02R 	 11 IIofl2 
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5. panel operational sequence shall draw-off adjustable 
timer. This timer shall be pre-set and 	 from the touch screen 
panel. 

6. 	 All pre-set timers shall be adjustable from screen without having to 
enter the control panel. 

7. 	 capable 
and TSS 

8. panel shall incorporate a complete system and all 
lights and necessary components shall 

1. 	 two backwash pumps shall be Gorman-Rupp T4B-B-6 Super 
Self-priming Centrifugal Pumps with discharge spool 
mounted on a fabricated base with 

sheaves, belt guards and aligned to a 5 TEFC 
NEMA Premium Efficiency Electric Motor. 

duty condition: 350 GPM 30'2. 
3. 	 shall handle 2 Yz" solids. 


shall have 4" suction and 

5. 	 Pumps shall be provided with a 5 year 

1. Control Valves 

Actuated Round1. 	 valves shall be Heyward 

2. operated and controlled by the 
3. 	 manual override and position indicator. 

Listed and housed in a NEMA 4/4X enclosure and 
lubricated with a mechanical brake. 

5. 	 shall move from fully closed to fully open in 15 seconds 
800 in-lb. with a 25% duty cycle. Thermal 

• 


• 
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SECTION 13222 

CLOTH DISK FILTER STEEL 
OR ST AINLESS STEEL TANK 

K. 	 Spare Parts 

I 
l. 	 One (1) set of filter cloths 
2. 	 Two (2) complete repait kits for swivel joints. 
3. 	 Twelve (12) shear pins for drive sprocket assembly. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. 	 General 

1. 	 Install the disk filter system per the manufacturer's directions and the 
drawings. Provide all supports and anchoring device required to install the 
disk filter unit. The Eguipment Manufacturer will provide adequate crating 
and protection of the di k filter equipment for shipment to the project site. 

2. 	 Installation InstructionJ will be provided that specifically outline installation 
of the equipment. 

• 	
3. Lifting instructions will be provided to assist the installing contractor. 

B. 	 Field Services : The equipme . t manufacturer shall furnish the service of a factory
trained representative for a mir imum of four (4) working days and two (2) separate 
trips . These two trips shall consist of one (l) trip to monitor the installation and one 
(l) trip for start-up and instruct" on of the plant operating personnel. 

C. 	 Warranty: The equipment hall materially conform to the description in this 
Specification and the Contraat Documentation and shall be free from defects in 
material and workmanship. W rranty periods are 12 months from final acceptance. 

ND OF SECTION 

• 
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SECTION 15025 
PLANT PIPING AND FITTINGS 

PART 1 - G ENE R L 

1.01 INCLUDES 

provides pIpmg at stations, wastewater mains, water wastewater 
treatment plants. The work includes furnishing all labor, equipment and materials and 

all 	 for proper fabrication and installation ofall pipe, and 
accessories required to complete the work as shown on the drawings specified The 
drawings flange, mechanical joint and push-on joint 

1.02 AND 

A. 	 noted the no separate payment will made for work under this section. 
Include payment in unit for applicable work as bidsheet. 

1.03 REFERENCES 

A. 	 A21A (AWWA CI 04) - Cement-Mortar Lining for Ductile-Iron and Fittings. 

ANSI A2I.5 (AWWA C I 05) - Polythylene Encasement for Ductile-Iron Pipe 

ANSI 1.10 (A WWA ClIO) - Ductile-Iron Gray-Iron Fittings (3-in. through 4S-in) 
Water and and Reclaimed Systems. 

ANSI 1.11 (AWWA C Ill) - Rubber-Gasket for Ductile-Iron (and Gray-Iron) Pressure 
Pipe and Fittings. 

- Flanged Ductile-Iron with Ductile-Iron or Gray-Iron 
Threaded 

16) - Protective Fusion-Bonded Epoxy for the Interior 
Surfaces Iron Grey Iron Fittings (for Water Wastewater and 

Reclaimed Water Systems.) 

ANSI A21.50 (AWWA CI - Thickness of Ductile-Iron Pipe. 


ANSI 1.51 (A WWA C 151) - Pipe, 


I. 	 A21.53 (AWWA C153) Rubber-Gasketed Joints for Iron 

(3-inch through 24 and 54 through 64 for water and other 


Pipe 

A2l.IS (AWWA CII 

J. 	 ASME B 16.1 Gray Iron Flanged 125,250 SOO. 

K. D 1248 - Polyethylene Extrusion Materials for and Cable. 
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SECTION 15025 
PLANT PIPING AND FITTINGS 

• L. ASTM F 477 - Elastomeric Seals (gas 'ets) for Joining Plastic Pipe. 

M. ASTM G62 - Test Methods for Holida Detection in Pipeline Coatings. 

N. 	 AWWA C200 - Standard for steel water pipe 6" and larger 

O. 	 AWWA C206 - Standard for field well ng of steel water pipe. 

P. 	 AWWA C208 - Standard for dimensio s for fabricated steel water pipe fittings 

Q. 	 AWWA C600 - Standard for Installation of Ductile Iron Water Mains and Their Appurtenances. 

R. 	 SSPC-SP6 - Steel Structures Painting Oouncil, Commercial Blast Cleaning. 

S. 	 American Association of Highway Tra~sportation Official (ASSHTO) S-20 

T. American Railway Engineering and M /'ntenance-of-way Association (AREMA) E-80. 

!.04 SUBMITTALS 

• 
A. Submit shop drawings showing design of new pipe and fittings indicating alignment and grade, 

laying dimensions, fabrication, fitting, flbge, and special details. Show station numbers for pipe 
and fittings corresponding to Drawings. Production of pipe and fittings prior to review by 
Engineer shall be at Contractor's risk. 

B. 	 Submit Manufacturer's Certifications of adherence to specification requirements. 

C. 	 Submit coating information documenti g adherence with these specifications. 

D. 	 The Contractor shall submit a plan and rocedure for pressure testing potable water piping for 
engineer's approval prior to initiating such testing. 

1.05 QUALITY CONTROL 

A. 	 Provide manufacturer's certifications that all ductile-iron pipe and fittings meet provisions of this 
section and have been hydrostatically tested at factory and meet requirements of ANSI A21.51. 

B. 	 Provide certifications that all pipe joi ts have been tested and meet requirements of ANSI 
A2!.1!. 


PART 2 - PRO D U C T S 


• 2.01 DUCTILE-IRON PIPE 
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shown in plpmg manufactured 
in accordance with ANSI A-21.511 A WWA 151. Both pipe and joints shall be rated a 
working -10 to 150 pressure 100 psi. 

A. 	 Provide ductile iron class 

sections standard not less than 18 feet except for special fittings 
sections as indicated on shop 

All above piping up to and including the first horizontal underground 
flanged joints with or 316 steel bolts, unless otherwise noted on 


joints shall confonn to A-21.15! A WWA C-115. 


B. 	 All below underneath a structure shall have restrained push-on joints as 
manufactured by Super-Lock Joint by Clow or Lok-Ring American 
Iron Company, or or Field-Lok by Pipe and Foundry Company. Restrained 
push-on joints confonn to A-21.111AWWA C-lil. Provide restrained 

to meet test 	 required 02515 Hydrostatic 
At a minimum, the nEd joi I be to the test 

rEd unda- SpEcification Sa:iion 02515 Hydrostatic 

C. ProviderestrainEd ntsfortest maximum surge spe:;ifi whiche..ta
for wata- lines. Do not use pasSve of soi lin dEia-mi ni ng mi ni mum nt 

lengths. 

All other below ground plpmg Jomts otherwise specified as 
manufactured by Joint Tyton by Joint by Clow Corporation, or 
by Pipe 

Air Supply be installed with heat EPDM ......"J,"""" rated at 2500 F, 
submit for prior to installation. All air headers gaskets must be able to 
withstand temperatures up to 250 F. 

F. 	 Mechanical joints will only allowed when matching connections to pipe which 
mechanical fittings. Mechanical joints shall to ANSI 21.11. 

Maximum allowable deflection for push-on type joints be as follows: 

Size (rN) 	 Deflection (degree) 

12 5 
1 16 4 
1 3 
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• 2.03 FITTINGS 

A. 	 Use fittings of same size as pipe. Re<llucers are not permitted to facilitate an off-size fitting. 
Reducing bushings are also prohibite~ . Reduction in piping size will be made by reducing 
fittings. Line and coat fittings as spec· fled for pipe they serve. 

B. 	 Push-on Fittings: ANSI A21.1 0 (long Dody fittings) ductile iron; ANSI 21.53 (compact fittings) 
ductile-iron ANSI A2l.11 joints, gaskets and lubricants ; pressure rated at 250 psig. 

C. 	 Flanged Fittings: ANSI A21.1 0; ANSI B16.1 ductile-iron. Flanges: ANSI B 16.1, Class 125; 
pressure rated at 250 psig. 

D. 	 Mechanical Joint Fittings: ANSI A21- 0 ductile iron joints, gaskets, bolts, and glands; pressure 
rated at 250 psi. 

2 .04 SLEEVES AND WALL PIPES 

A. 	 Sleeves for cast iron pipes through exte ior walls: Cast iron sleeve with intermediate water stop, 
with MJ . fittings and joints as manufaatured by American Ductile Iron Pipe or approved equal. 

• 
B. WalJ pipe for cast iron pipes through e terior walls : Cast iron wall pipes with intermediate water 

stop, with MJ. fittings and joints as mknufactured by American Ductile Iron Pipe or approved 
equal. 

C. 	 Wall pipe for cast iron pipes through in erior walls : Cast iron wall pipe with intermediate water 
stop, with MJ ., or flanged fittings and joints, as manufactured by American Ductile Iron Pipe or 
approved equal. 

D. 	 Wall s leeves for other than cast iron pipes through exterior walls : Cast iron pipe wall sleeves, 
Class 50, for 4"-16" pipes with rubber seal as manufactured by Thunderline Corp., or approved 
equal. 

E. 	 Sleeves through interior walls shall be 14-gauge unpainted galvanized steel. 

F. 	 Seal wall penetrations with ADEKA P 201 Hydraulic Compound and non-shrink grout. 

2.05 COATINGS AND LININGS 

A. 	 Water Line Interiors: 

• 
1. The interior of all water line duatile iron pipe shall be cement mortar lined with seal coat 

in accordance with ANSI A-21.M A WWA C-l 04; fusion bonded epoxy lining for interior 
ANSI A-21.16 , comply with NSF61. 

B. 	 Sanitary Sewer and Force Main Interio s: 
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1. The interior of all ductile iron sanitary sewer force mains shall be cement mortar lined •with seal coat in accordance with ANSI A-21.41AWWA C-I 04; fusion bonded epoxy 
lining for interior ANSI A-21.16, comply with NSF61. 

C. 	 Interior Air Pipe: Underground air piping shall not be lined. 

D. 	 Exterior Coatings 

I . 	 All ductile iron pipe below ground shall be coated with asphaltic base bituminous 
conforming to ANSI A21.10, ANSI A21.15, ANSI A21.51, or ANSI A21.53. 

2. 	 All ductile iron pipe below ground shall be encased with polyethylene wrap unless 
otherwise specified or shown. The polyethylene wrap functions as an unbonded coating 
of the pipe. Conform to requirements of Specification Section 02528 - Polyethylene 
Wrap. 

3. 	 All ductile iron pipe above ground shall be coated in accordance with Division 9 
Finishes. 

2.06 	 FLEXIBLE COUPLINGS 

A. 	 Unless otherwise noted, flexible couplings shall be the bolted compression type joints for joining 

plain-end, steel pipe. The coupling shall consist of one (I) cylindrical steel middle ring, two (2) 
 •
steel follower rings, two (2) resilient gaskets and a set of steel trackhead bolts . The middle ring 
shall have a conical flare at each end to receive the wedge portion ofthe gaskets. Gasket sections 
shall be made generous enough to furnish more than adequate sealing surface and "pack" 
between coupling pipe. Bolts and nuts shall be of high grade, high strength steel. Flexible 
couplings shall be as manufactured by Dresser Style 38, Rockwell 41 I ,Romac 400, or approved 
equal. 

B. 	 Flexible couplings for joining plain end stainless steel pipe shall be bolted compression type joint 

as described above however, all rings, sleeves, bolts, nuts and other items shall be constructed of 

Grade 316 stainless steel. 


C. 	 Space between pipe ends shall not be less than 1/4" or more than I", unless otherwise noted on 

the drawings . 


D. 	 Buried couplings shall be coated a minimum of 12 mils (OFT) fusion bonded epoxy resin in 

accordance with A WWA C203. Type 316 stainless steel nuts, bolts and washers shall be used. 


2.07 	 FLANGED COUPLING ADAPTERS 

A. Flanged coupling adapter for pipe less than 14" in diameter shall be of the bolted compression • 
type for joining plain end pipe to adjoining flange . Adapter shall consist of one flange body, 

06/20/ 15 - 4/02R 15025-5 	 Page 5 of9 



SECTION 15025 
PLANT PIPING AND FITTINGS 

• follower ring, compression gasket, ana all necessary bolting. Bolting pattern shall match 
I 

adjacent mating flange. Bolts and nu~s shall be made of a high grade, high strength steel. 
Flanged coupling adapters shall be Sm·1th Blair 911 for ductile iron and carbon steel pipe and 
Smith Blair 920 PVC pipe or approved equal. 

B. 	 Flanged coupling adapters for pipes 14" in diameter and greater shall be of the bolted 
compression type for joining plain end pipe to adjoining flange. Adapter shall consist of one 
flange body, follower ring, compressiol1j gasket, and all necessary bolting. Bolting pattern shall 
match adjacent mating flange. Bolts and nuts shall be made of a high grade, high strength steel. 
Flanged coupling adapters shall be Smith Blair 911 for ductile iron and carbon steel pipe and 
Smith Blair 920 PVC pipe or approved qual. 

PART 3 - EX E CUT ION 

3.01 	 JOINTING 

A. 	 Flanged Joints. When bolting, take care 

• 
to insure that there is no restraint on the opposite end of 

the pipe or the fitting which would prevtent uniform gasket compression or which would cause 
unnecessary stress in the flanges. Leave one (1) flange free to move in any direction while flange 
bolts are being tightened. Tighten bolt gradually and at a uniform rate, in such manner that 
gasket compression is uniform over the entire area of gasket. 

1. 	 Take special care when attachi g suction and discharge piping flanges to pumping 
equipment. Insure that no stresses are transmitted to or imposed on the pump suction and 
discharge flanges by connected p'iping. Install and permanently support piping to provide 
accurate matching of bolt holes and uniform contact over the entire flange. In addition, 
leave pump connection piping fifee to move parallel to its longitudinal center line while 
the bolts in pump connection flanges are tightened. 

I 
2. 	 Provide maximum flexibility and ease ofalignment correction by taking advantage ofthe 

slack between the flange bolts and bolt holes for slight angular rotation of connecting 
flanges. Assemble pump connedting piping with gaskets in place, with only a portion of 
the flange bolts (no fewer than four (4) per joint) installed. After final alignment and 
before final bolting, test pump connections for applied piping stresses by loosening 
flange bolts which, ifpiping is p operly installed, should result in no movement ofpiping 
relative to the pump, or opening of the pump connection joints. 

B. 	 Mechanical Joints. Carefully assemble r echanicaljoints in accordance with the manufacturer's 
recommendations. Ifseal is defective, disassemble the joint, thoroughlyc1ean it, and reassemble 
the joint. Do not over tighten bolts to compensate for poor installation practice. 

• 
C. Push-On Joints. Remove lumps, blisters, and excess coating from the exterior spigot and interior 

bell surfaces. Wire brush such surfaces and wipe them clean and dry (free from oil and grease) 
before placing the gasket and spigot in the bell. Keep joint contact surfaces clean until jointing is 
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completed. Take every precaution to prevent foreign material from entering the pipe during • 
installation. Do not place debris, tools, clothing, or other materials in the pipe. Observe and 
follow instructions of the manufacturer, relative to gasket installation and other jointing 
operations. Lubricate joint surfaces with heavy vegetable soap solution immediately before joint 
is completed. Suitably level each spigot end to facilitate assembly. 

D. 	 Restrained Push-On Joints - Follow the same instructions as for push-on joints. 

E. 	 Piping connections between dissimilar metals, e.g., ductile iron or cast iron and steel, etc., shall 

be provided with dielectric insulating kits consisting of dielectric gaskets, bolt sleeves, and 

washers to prevent any galvanic action between the dissimilar metals. 


3.02 HANDLING 

A. 	 Handle pipe, fittings, and accessories to insure their installation in a sound, undamaged 

condition. Use equipment, tools and methods to prevent damage in unloading, reloading, hauling, 

and laying pipe and fittings. When using hooks in pipe ends, be sure that the contact surfaces are 

broad and well padded. 


3.03 CUTTING 

A. 	 Cut pipe in a neat manner, without damage to the pipe. Make cuts smooth, straight, and at right • 
angles to the pipe axis. Use mechanical pipe cutters of an approved type, except in locations 
where the use of mechanical cutters would be difficult or impracticable. In such locations, cut 
the pipe with diamond point chisels, saws, or other tools which can cut pipe without damaging 
impact or shock. Field cut push-on joint pipe shall have the cut end beveled to a 30° degree 
angle before joining. Remove any burrs from beveling prior to joining. 

3.04 CLEANING 

A. 	 Thoroughly clean the interior of the pipe and fittings offoreign matter before installation. Keep 

the interior clean until the work has been accepted. 


3.05 INSPECTION 

B. 	 During installation, while the pipe is suspended and hanging free, inspect each pipe and fitting 

for defects. Tap the pipe with a light hammer to detect cracks. Reject defective, damaged, or 

unsound pipe and fittings and remove them from the site. 


3.06 LAYING PIPE 

A. 	 Protect the pipe from lateral displacement by means of pipe embedment material and/or thrust 

blocking as shown in the drawings. 


• 
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• B. Under no circumstances should pipe be laid in water. Do not lay pipe under unsuitable weather 
or trench conditions. 

C. 	 Lay pipe with bell ends facing in the d rection of the laying except when making closures. 

D. 	 Process Pipe Bedding: 

1. 	 Excavate bottom of trench for pipe to line parallel to flow line of pipe and depth of 6
inch below outside of pipe ba el. 

2. 	 Spread and tamp bank sand for pipe embedment over trench bottom to flow line of pipe. 

3. 	 Shape pipe sub grade to lowest bodegrees of pipe barrel. 

4. 	 Place Bank sand for pipe embedment, and tamp in layers around and over pipe to 
minimum of 6 inches above top of pipe. 

3.07 	 COUPUNG rNSTALLATION AND tESTrNG 

• 
A. Installation of flexible connections shall be in strict accordance with the respective 

manufacturer's instructions and recom endation, subject to the approval of the Engineer, and in 
the locations shown on the Drawings . 

B. 	 Flexible connections shall be tested in lace by the Contractor under conditions specified for the 
pipelines in which they are installed. befects and leaks shall be corrected and repaired at the 
expense of the Contractor and lines retested to the satisfaction of the Engineer. 

3.08 	 DISrNFECTION AND FIELD HYDRf STATIC TEST (POTABLE WATER PIPrNG) 

A. 	 Conform to requirements of Specification 02514 - Disinfection of Waterlines. 

B. 	 Conform to requirements of Specificat'on 02515 - Hydrostatic Testing of Pipelines and TCEQ 
regulations. Latest revision shall be u ed and more restrictive shall govern testing. 

C. 	 Each section of pipe shall be chlorinated as specified prior to hydrostatic testing. 

D. 	 It shall be the responsibility of the Contractor to furnish all required temporary blinds or other 
closures required to facilitate the chlorination and pressure testing. 

E. 	 The Contractor shall submit a plan and rocedure for pressure testing for Engineer approval prior 
to initiating such testing. The plan shall include a diagram of the section (s) ofpipe to be tested, 
isolation procedure, schematic of test set-up, and a Step-by-Step work plan . 

• F. There shall be no leakage for flanged joint pipe during the hydrostatic tests. All joints showing 
visible leaks shall be repaired. 
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3.09 HYDROSTATIC TEST & PIGGING OF SANITARY FORCE MAINS •A. 	 After pipe and appurtenance have been installed, test line and drain. Prevent damage to Work or 

adjacent areas. Use clean water to perform tests. 


B. 	 Owner's Representative may direct tests of relatively short sections of completed lines to 

minimize traffic problems or potential public hazards. 


C. 	 Test pipe in presence of Owner's Representative. 

D. 	 Test pipe at 150 psig or 1.5 times design pressure ofpipe, whichever is greater. Design pressure 

of force main shall be rated total dynamic head of lift station pump. 


E. 	 Test pipe at required pressure for minimum of2 hours according to requirements ofUNI-B-3. 

F. 	 Maximum allowable leakage shall be as calculated by following formula: 

Q=LD-.,jP 
148,000 

Where: Q Quantity of makeup water, gallons per hour. 
S Length of pipe in feet. 
D Nominal diameter of pipe in inches. 
P A verage test pressure during the hydrostatic test, in pounds per •

square inch. 

G. 	 Correct defects, cracks, or leakage by replacement of defective items or by repairs as approved 

by Project Manager. 


H. 	 Plug openings in force main after testing and flushing. Use cast iron plugs or blind flanges to 

prevent debris from entering tested pipeline. 


I. 	 After completion of hydrostatic testing and prior to final acceptance, test force mains longer 

than 200 feet by pigging to ensure piping is free of obstructions. 


END OF SECTION 

• 
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SECTION 15026 

PIPE INSULAiTION - WATER AND CHEMICAL SERVICE 

• PART1-GENERAL 

1.01 SUMMARY 

A. This Section includes the furnishing and installation of insulation for water piping, 
chemical piping, instrument tubing conraining water, and piping subject to condensation. 

B. Contractor shall insulate/re-insulate all existing and proposed exposed potable and non
potable water line. 

1.02 MEASUREMENT AND PAYMENT 

A. Unless noted in the Bidsheet, no separate payment will be made for work under this 
section. Include payment in the unit price for applicable work as noted on the Bidsheet. 

1.03 SUBMITTALS 

A. Submit bulletins and manufacturer c rtified data describing material 
insulation. Include manufacturer's printed installation instructions. 

to be used for 

1.04 DELIVERY, STORAGE, AND HANDLING 

• A. All insulation components to be delive) d, stored, and handled per manufacturer's printed 
instructions. 

1.05 ACCEPTABLE MANUFACTURERS 

A. 	 Insulation: Owens Coming Fiberglass, Knauf Fiber Glass, or Certainteed 

B. 	 Exterior Service Weather Jacket: Premetco or Childers Products Co. 

PART 2 - PRO D U C T S 

2.01 MATERIALS AND/OR EQUIPMEN 

A. 	 All insulation system components to be asbestos free. 

B. 	 Pipe Insulation shall be molded heavy aensity one-piece insulation made from inorganic 
glass fibers bonded with a thermo-setting resin. Insulation shall include an all service 
jacket (ASJ) with vapor barrier. Minimum insulation thickness to be I-inch for pipes 2
inch and smaller, 2 inches for lines 2-lIQ inches and larger. 

• 
C. All exterior insulation to be protectedr by minimum 0.016-inch thick stainless steel or 

aluminum all service jacket with laminated vapor and moisture barrier of polyethylene 
(Surlyn) or polyethylene-Kraft paper thermally bonded to the inside surface and shall 
have a self sealing lap (SSL) for longitudinal joint and similar factory furnished butt joint 
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and are to have 

Vapor Barrier shall non-shrinking pennanently flexible vapor barrier ""''-',lUlJ'C, 

CP-70 or equal. 

E. 	 Strapping shall be stainless steel or aluminum bands (match jacket material), minimum 
0.020-inches thick by 3/4-inches with 0.034-inch thick seals. 

PART 3 - E X E CUT ION 

3.01 GENERAL 

A. 	 Pipes tubing 4 inches and smaller to insulated jacketed exposed to 
outside temperatures. All water lines inch and larger shall be insulated. See 
PLANS for piping to be insulated for prevention of condensation. 

all to the 

3.02 ERECTION/fNST ALLA TIONIAPPLICAnON AND/OR 

Install insulation after piping has Install in a neat 
manner, following manufacturer's instructions. All and shall 
carefully insulated and sealed. All joints shall be completely waterproof. Use 
workman skilled this trade. 

and secure sel f seal lap with 
of pipe insulation be with vapor 

and intervals not exceeding 21 feet on straight run 

c. 	 insulation and fitting covers shall be where possible. 
carefully fitted, secured 

sealant, so as not to 

D. 	 Weather to be by 

jacketing 
 in accordance 

recommendations. All 


aluminum 
with 

Piping, 
vapor 

made watertight with sealant 

Where 11""""""""'-'1 segments of pipe insulation to 
wire, and finished with vapor 

valve actuator. 

Tennination: Insulation to extend below finish 
walls and All tennination points to be completely 

END SECTION 
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SECTION 15107 
GATES AND VALVES 

• PART I-GENERAL 


1.01 DESCRIPTION. 

A. 	 'This work includes furnishing all labor, equipment and materials and performing all operations 
required for proper completion, installa ion and fabrication of all gates, valves, and accessories 
required to complete the work associated with sanitary sewer lift stations, water plants, and 
wastewater treatment plants as shown 0 drawings and specified herein. I 

B. 	 All components parts shall be of the t~e of materials specified and interchangeable where the 
size and material are the same without grinding, chipping or special fitting in the field. Epoxy 
coated seating surfaces will not be acceptable. 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this section. 
Include payment in unit price for appli able work as noted on the bidsheet. 

1.03 QUALITY ASSURANCE. 

• 
A. Governing Standards. Except as modified or supplemented herein, all materials and construction 

methods shall comply wi th the applical:l1e provisions of the following standards: 

American National Standards Institute 
American Stan~ard Testing Methods 
American Wa .er Works Association 

B. 	 Length Tolerance. The actual length oflvalves shall be within 1116 inch (plus or minus) of the 
specified or theoretical length. 

1.04 SUBMITTALS 

A. 	 Complete drawings, details, specificat ons, and ASTM and AISI designation of materials 
covering the valves and their appurtenances shall be submitted to the Engineer. Drawings shall 
include dimensions, sectional views and bills of materials identifying and describing major 
components and accessories. The data and specifications shall include but not be limited to the 
following: 

1. Dimensions 
2. Size 
3. Materials of construction 
4. Weight 

• 
5. Protective coating 
6. Actuator weight where applicable 
7. Calculations for operator torque here applicable 
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B. 	 Submit data on shop coating • 
C. 	 Submit valve box data 

D. 	 Operation and Maintenance Manuals - The O&M Manual must contain a copy of the approved 

submittal and copies of all field test results. 


1.05 	 DELIVERY, STORAGE AND HANDLING 

A. 	 The valves and appurtenances shall at all times be shipped, delivered, handled and stored in a 

manner to insure installation in a sound, undamaged condition. Store all valves and 

appurtenances off the ground in an enclosed shelter. 


1.06 	 MISCELLANEOUS ITEMS 

A. 	 Include all supplementary parts necessary to complete each item even though such work may not be 

definitely shown or specified. No separate pay. 


B. 	 Make measurements ofpreviously installed construction before fabrication of cOlU1ecting work so 

that all work will fit properly. 


1.07 	 ACCEPTABLE MANUFACTURERS •
A. 	 Provide equipment as supplied by the following acceptable manufacturers: 

I. 	 Air & Vacuum Release Valves: A.R.I. Model 0-025 
2. 	 Round Port Plug Valves: Pratt, Crispin, GA Industries or Milliken with 316 External 

bolts, nuts and hardware 
3. 	 Check Valves (swing disc): American Darling, APCO, Crane, Dresser, GA Industries, 

KelU1edy (Clow), M&H Valve (Clow), Mueller, Stockham with 316 External bolts, nuts 
and hardware 

4. 	 PVC Ball Valves SCH 80 True Union: GF, Hayward, NIBCO or Spears 
5. 	 Stainless Steel Pressure Gauge Isolation Valves: Jamesbury Series 3A or approved equal 

PART 2 - PRO D U C T S 

2.01 	 GENERAL 

A. 	 Shop Painting. Finished aluminum, monel, nickel, brass, bronze, and stainless steel, shall not be 

shop coated. All exterior iron and steel surfaces, including faying surfaces of bolted joints 

(except machined and gasketed surfaces), shall be shop coated with an inorganic zinc rich 

primer. All interior iron and steel surfaces exposed to the flowing media shall be coated with a 

coal tar epoxy. The inorganic zinc rich primer and the coal tar epoxy and their application shall 

meet the requirements of Division 9, except as modified herein. 
 • 
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• B. Marking and identification of valves shall confonn to the standard specifications referred to or to 
the manufacturer's standard. 

C. 	 End connections of valves shall be flanged and drilled to ANSI Class 125 unless otherwise 
specified. 

D. 	 Valves for non-metallic pipelines shall be of the same material as the pipeline in which installed; 
or lined with or fabricated from a material satisfactory for the service intended. 

E. 	 Valve boxes shall be provided for buri~d valves unless contained in valve basins. 

F. 	 All valves when closed shall be thorou Iy tight against leakage. 

2.02 	 VALVE ACCESSORIES 

A. 	 Valve Operators. 

• 
1. All valves shall be provided with operators suitable for all operating conditions as 

specified herein. Operators shall produce the required torque with a maximum pull of40 
pounds on the lever or handwhe 1. Manual operator components shall withstand, without 
damage, a pull of200 pounds on the handwheel or an input of300 ft-Ib on the operating 
nut. Operators shall be securely attached to the valve. 

2. 	 Operators shall be designed such that seal or packing leakage cannot enter gearing. 

3. 	 A readily visible position indic lor shall be provided on each exposed operator and on 
each operating nut on an extens·!on stem. 

4. 	 Operators buried or located outdoors shall be designed for submerged service to 20 feet. 

a. 	 Handwheel Operator. All valves 10" and larger shall be handwheel operated 
eccentric plug valves unless otherwise noted on the drawings with a totally 
enclosed wonn gear operator and hand wheel. Handwheels shall not be smaller 
than 6 inches or greater t an 24 inches in diameter. 

1. 	 Operators shall b cast iron, fully enclosed, grease lubricated and fully 
gasketed. 

II. Operators shall have inspection covers. 

111. 	 Gear material sha I be bronze or ductile iron and wonn material shall be 

• 	
hardened steel. 

IV. Stop limiting dev· ces shall be furnished. 
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v. 	 Operators shall be furnished suitable for operation against the 
in either 

v ....","-u 

entry of dirt and water. 

Output shaft shall one pennanently lubricated bearing above 
below the gear quadrant. 

VI. shall provided on all to 

VIII. lower shall also function as an thrust 

b. 	 Operators. All valves and smaller shall be operated 
otherwise on the drawing. 

c. 	 Wrench Nuts. Wrench nuts shall provided on as noted on drawings. 
All wrench nuts shall comply Section 3.16 AWWA C500-86. 

d. 	 Rotation. of rotation ofthe hand wheel , chainwheel, lever or 
nut to the valve shall be to the (counterclockwise). Each body or 
operator shall have cast thereon word OPEN and an arrow indicating the 
direction to open. 

e. Chain wheels be on all valves. 

Extension Stems: 

1. Extension stems and stem shall provided specified or required for 
operation. 

2. than 
an ID not than the 

of the valve stem. 

3. Extension stems shall be connected to the valve a flexible type coupling. All 
conneetions pinned, or socket Pipe couplings will not acceptable. 

Stem shall be bushed, cast iron construction and shall adjustable in two 
directions. Where the ofan 10 feet or weight ...,"'.......,"~h' 
20 pounds, the stem guide designed to carry the ofthe extension stem 

the extension stem shall have a collar to against the stem thrust 

C. Boxes: 

1. All valves shall be provided with valve unless in vaults. 
boxes shall cast iron or reinforced concrete, extension sleeve type, suitable 
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• for the depth of cover shown o~ the Drawings or as required by the Engineer. Valve 
boxes shall be not less than 5 indhes in diameter, shall have a minimum thickness at any 
point of3116 inch and shall be pliovided with suitable cast iron bases and covers. Covers 
shall have cast thereon an appropriate name designating the service for which the valve is 
used. 

2. 	 All buried valves and valve box installations must have a valve position indicator visible 
at grade. 

3. 	 All metal parts of valve boxes, bases and covers shall be coated by dipping in bituminous 
varnish. 

4. 	 Valves and valve boxes shall be set plumb. Each valve box shall be placed directly over 
the valve it serves with the top (j)f the box brought flush with the finished grade. After 
being placed in proper position, earth shall be filled in around each valve box and 
thoroughly tamped on each side of the box. 

D. Valve Key: 

1. 	 The Contractor shall supply a valve key for each connection type on valves furnished 

• 

and/or installed as part of this project. 


2. 	 The valve shall be installed such hat the supplied valve key shall be capable ofoperating 
the valve without interference from surrounding items. 

E. Riser Pipe: 

1. 	 Riser pipe shall be Class 51 Duc ile Iron pipe or DR 18 PVC pipe. 

2.03 	 FABRICATED GATES (NOT USED) 

2.04 	 PLUG VALVES 

A. Materials: 

Body and Plug Semisteel, ASTM A 126, Class B. 
Journal Bearings Sintered permanyntly lubricated stainless steel or reinforced teflon 

conforming to A WWA C507-85, Section 3.2.4. 
Thrust Bearings ~~~~~tt;~n~~:osf:~~rb~~~~:~;. reinforced teflon. 
Plug Facing 

Body Seat Stainless steel, Mhnel or Nickel (min. 90% pure Nickel). 

Stem Seal V -type packing, Suna-N or TFE; a-rings, Quad-X Seal, Buna-N. 


• 
External Bolts, Nuts 
And Hardware 316 Stainless Steel 
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Requirements: 

1. All 	 valves be round plug valves. 

Conditions. The shall be suitable for outdoor installation stop 
on raw and 

2. 

3. 	 Requirements. 

a. 	 Valves be non-lubricated eccentric plug Valves shall designed to 
bubble-tight shut-off service from either upstream or the downstream 

Above ground 10 inches shall wonn gear nn''''I''<l'tp/i 

buried valves with extended waterproof gear operators. Valve ends 
as required to match piping. 

b. a minimum 	 working pressure of 150 psi. Minimum 
thickness, not including flanges, shall as per A WWA 

opening motion shall be and move the plug away from body 
seat. Fully adjustable plug position stops be provided. The body shall 
be plainly marked to indicate the seat end. All shall be for the 

valve 

4. and anchor bolts shall heavy hex 316 Stainless with field 

AIR AND VACUUM 

A. 	 Air Vacuum valves shall provided specifically indicated on contract drawings. 

B. 	 Valve shall single float the float stem shuts 

ofthe float as liquid enters the valve Once 

to air. 


C. 	 body, cover and baffles be of cast conforming to ASTM Class 30. All 
internal parts be of conforming to ASTM B16. Float and float guide be of 
stainless to ASTM Valve seat be of nitrile 

D. 	 Valve be fitted with blow off valves, quick disconnect and minimum 6-feet 
to permit flushing installation with dismantling 

valves to Series 400/450 SARV by APCO, 925 G.A. 
or nnrnu'>{l equal for contact with 

F. 	 Provide A.R.I. D-025 air vacuum or approved equal for contact with 
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SECTION 15107 
GATES AND VALVES 

• 2.06 AIR SUPPLY CHECK VALVES 

A. 	 Air Supply check valves shall be provided when specifically indicated on the drawings. 

B. 	 Provide flanged check valve equal to amson Centrifugal Blowers Part No. BA-I00606 or 
approved equal. 

2.07 TELESCOPIC SLUDGE VALVES (NOT USED) 

2.08 GATE VALVES (RESILIENT SEAT) (NOT USED) 

2.09 BUTTERFLY VALVES (AIR CONTROL) 

A. 	 Provide air tight resilient seat wafer body butterfly valves. Valves shall have self-lubricated 
stainless steel bearings and stainless steel , hafts. Lever operated for four-inch (4") through 12-inch 
(12"); enclosed worm gear operated for 14-inch (14") and larger. 

2.10 BUTTERFLY VALVES (POTABLE WATER CONTROL) (NOT USED) 

• 2.11 SOLENOID VALVES 

A. 	 Solenoid valves shall be electrically operated, have a 304 stainless steel body and bonnet, and 
packless construction, without packing box or sliding seal. Solenoid coils shall be 120 volt AC, 60 
Hz, encapsulated, Class H, for continuou duty at rated voltage plus or minus 10 percent (10%) and 
40° C ambient, in a NEMA 4 enclosure. 

2.12 MUD VALVES (NOT USED) 

2.13 PRESSURE RELIEF VALVES (NOT USED) 

2.14 SWING CHECK VALVES (WASTEWI TER APPLICATIONS) 

A. 	 Check valves shall be swing type designed and manufactured in conformance with AWWA 
C508. Swing check valves shall prevent the backflow ofwater on pump shut-offor power failure 
and be tight seating. All internal parts ~hall be replaceable in the field, without removing the 
main valve from the pipeline. Check valves shall be provided with lever and weight. 

• 
B. Check valves shall be constructed of heavy cast iron body with aluminum bronze seat ring. The 

shaft shall be stainless steel, and shall have an o-ring seal at each end. The valve disc and disc 
arm shall be ductile iron with resilient ( una-N) disc seat for drip tight shut-off. All external 
bolts, nuts, fasteners and hardware shall e 316 Stainless Steel. 

C. 	 All fasteners shall be heavy hex 316 Stamless Steel with field applied anti-seize compound. 
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SECTION 15107 
GATES AND VALVES 

D. 	 All check valves larger than 3" shall be Class 125 Flanges. • 
2.15 	 SURGEBUSTER (NOT USED) 

2.16 	 TWIN DISC CHECK VALVES (POTABLE WATER APPLICA TrONS) (NOT USED) 

2.17 	 KNIFE GATE VALVES (NOT USED) 

2.18 	 FLAP VALVE 

A. 	 Description: 

I . 	 The flap valve shall be designed and installed in accordance with 30 T AC §290 and 
AWWA standards. 

2. 	 The flap valve shall be a gravity-hinged valve with a weighted cover. The cover shall fit 
tightly with no gap over 1116 inch. 

3. 	 Valve shall swing open under direct pressure to release fluid, and close when direct 
pressure is relieved. 

4. 	 The weighted cover shall hold the gate against its seat. •B. 	 Iron body, flange mounted, with bronze hinge pin, flap ring and seat ring. 

C. 	 Waterman Model PF25 spigot end, or approved equal. 

D. 	 All valves to be installed where shown on the drawings and In accordance with the 

manufacturer's recommendations . 


2.19 	 ADJUSTABLE WEIRS (NOT USED) 

PART 3 - E X E CUT ION 

3.01 	 COATING 

A. 	 Valves and specialties shall be painted in accordance with applicable A WWA standard specified 

and per the Specifications. 


3.02 	 INSTALLATION 

A. 	 Unless otherwise necessary for proper operation or permitted by the Engineer, all eccentric plug 
valves shall be installed with the shaft horizontal and the plug in the upper halfof the valve body. • 
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SECTION 15107 
GATES AND V ALVES 

• Valves in sewage or sludge lines shall be installed with the seat on the upstream end. Install 
valves in accordance with manufacture's recommendations and instruction to permit intended 
performance. 

B. 	 Install all items to be embedded in concrete by template when structure is poured. Oil and grease 
moving parts. Install all gates, valves, a d accessories in accordance with manufacturer's printed 
instructions, in such manner as to insure a watertight fit, complete and ready for operation. Operate 
gates and valves through one (1) cycle i.e , "open, close, open" or "close, open, close" to assure they 
have been properly lubricated and adjusted. 

END OF SECTION 

• 

• 
09/22/ 15 - 04/02R 15107-9 	 Page 9 of9 



SECTION 15140 
PIPE HANGERS, SUPPORTS, KNEE BRACES AND RESTRAINTS 

PART 1- G ENE R A L •1.01 SECTION INCLUDES 

A. 	 Pipe and equipment hangers, supports, knee braces and associated anchors 

B. 	 Equipment bases and supports 

C. 	 Sleeves and seals 

1.02 MEASUREMENT AND PAYMENT 

A. 	 Unless noted in the Bidsheet, no separate payment will be made for work under this section. Include 

payment in unit price for applicable work as noted on the bidsheet. 


1.03 REFERENCES 

A. 	 ANSVASME B31.1 - Power Piping, Sections 120 and 121 of ASME B31.1. 

1.04 SUBMIITALS 

A. 	 A layout of the systems including location on fixed and movable joints. 

B. 	 Details of design and fabrication of joints. • 
C. 	 Details of support brackets, cradles, pads, thrust resisting elements, and other supporting elements . 

D. 	 Other pertinent elements necessary for a complete installation. 

E. 	 Design calculations for all items. 

1.05 ACCEPTABLE MANUFACTURERS 

A. 	 All pipe hangers, supports, knee braces and associated anchors shall be the product of one 

manufacturer. Acceptable manufacturers shall be Anvil Intemational Corporation or approved equal. 


PART 2 - PRO D U C T S 

2.01 HANGERS AND SUPPORTS 

A. 	 Hangers for uninsulated lines 2 inches and less and for all drainage and downspout lines shall be 
adjustable swivel ring type fabricated of malleable iron. 

B. 	 Hangers for uninsulated lines larger than 2 inches and of insulated lines, except drainage and • 
06/04/ 13 ·04/02 15140-1 	 Page I of4 



SECTION 15140 
PIPE HANGERS, SUPPORTS, KNEE BRACES AND RESTRAINTS 

• downspout piping, shall be adjustable cle is type. Hangers shall be sized to allow insulation to 
extend unbroken through the hanger. 

C. 	 Hangers installed in valve vaults, wet wells, and other below grade areas shall be cadmium plated or 
stainless steel. 

2.02 INSERTS 

A. 	 Inserts for individual hangers shall be galvanized malleable iron, and shall include removable nuts 
held in place by V -type teeth on the insert body and nut. Continuous slotted channel inserts shall be 
galvanized steel with integral anchors at 6-irtch centers. Provide factory finished steel snap-on cover 
plates on channel inserts between support a tachrnents. 

2.03 ANCHOR BOLTS 

A. 	 Adhesive anchor bolts for support shall be stainless steel. 

B. 	 Expansion bolts may not be used without uhe expressed written consent of the Engineer. When 
allowed, anchor bolts for support shall be as per Section 05503 - Anchors Bolts Expansion Anchors 
& Adhesive Anchors. Expansion bolt anchors with lead shall not be used. 

• 2.04 PIPE SADDLES 

A. 	 Pipe saddles shall be fabricated hot dip galv nized steel. Saddles for supporting pipe from the floor 
shall be at least 9 inches in length and as wide as the outside diameter of the pipe. Saddles shall have 
a bearing support of 120 degrees. Mount saadles on concrete pads at least 2-inches high. 

2.05 FRAMES HANGERS 

A. 	 Framing for wall type hangers, trapeze hangers, and tunnel stanchions shall be factory fabricated 
metal framing systems with factory applied ~rimer paint. Attach supports to structures with inserts 
for new concrete, with surface mounting methods for masonry or existing concrete, and with welding 
or clamps for structural steel. Pipe suppor ts fabricated on the site shall be of structural steel 
members with all raw edges ground and dressed. Floor supports in areas with uncovered concrete 
floors shall rest on concrete pads not less than 2 inches high. 

2.06 KNEE BRACES 

A. 	 Knee Braces installed in aeration, chlorine ,(ontact, or other wastewater treatment basins shall be 
galvanized welded steel unless otherwise indlcated on the Drawings. Knee Braces shall be bolted to 
concrete wall with stainless steel anchoring bolts . 

• 
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SECTION 15140 
KNEE BRACES AND RESTRAINTS 

PART 3 - E E CUT ION •3.01 

to walls. or rackedA. inside structures be hung, supported 

under this cast in concrete walls or 
Materials not or cadmium plated shall primed and painted installation. 

for hanging and supporting pipe shall be 

C. 	 Support components shall be fabricated and installed in general conformance with Sections 

120 121 of ANSI B31.1, OJ",,,,,,,' Piping, except as this Section. 


3.02 HANGERS AND SUPPORTS 

and anchored to prevent movement in any direction 
or water hammer, at properly located expansion joints 

B. 	 Provide two pipe guides on each 

guide shall be not more than diameters from the 

expansion joints at which movement occurs. 

as recommended by the 

second not more 

Provide additional "",U1U,"," as required to maintain spaced as 

pressure and inside the pipe, 

A. 

or as shown. 


spacing and 
 sizes for metal containing liquids shall 
accordance with the following: 

Nominal Pipe Rod Diameter in Inches 

1 and 	 7 
1-114 And 1-1 8 

2 10 
1 1 1 
3 12 

4 And 5 	 14 
6 And 8 17 

10 17 
12 17 
14 17 
16 17 

18 And 20 	 17 
17 

3/8 
3/8 

3/8 3/8 
112 3/8 
112 3/8 
112 3/8 
112 3/8 
5/8 1/2 
3/4 
3/4 
7/8 5/8 

3/4 
1 1/8 	 7/8 

•
In 

• 
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SECTION 15140 
PIPE HANGERS, ,SUPPORTS, KNEE BRACES AND RESTRAINTS 

• D. Valves 4 inches and larger in unburied horizontal lines shall have supports on both sides located 
within 18 inches of the valve or meter. Provide additional supports where required so that piping 
loads do not place damaging stresses on sUl?ports, valves, and equipment. Where necessary, block 
up pipe at supports to permit installation of insulation. 

E. 	 Support unburied horizontal runs of rubber ose and non-metallic pipe for the entire length by means 
of troughs consisting ofstructural steel channels or angles supported at not more than 1 O-ft intervals. 

F. 	 Support piping not included in the foregoin tabulation as indicated or in accordance with the pipe 
manufacturer's recommendations if not indicated . 

G. 	 Anchor buried pressure pipe at each fittin~ caUSing a change in direction of 10 degrees or more. 
Concrete thrust blocks or other restraining devices in any satisfactory combination may be used. 
Submit the details of the method proposed fI r use, together with design calculations, to Engineer for 
approval before installation. 

END 0 SECTION 

• 

• 
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1.01 

MAGNETIC INDUCTIVE FLOWMETER 


PART 1 - ENE A L 

A. 
and give an 

The electronic inductive shall be located as shown on the drawings. The 

1.02 MEASUREMENT 

A. 	 noted bidsheet, no separate payment will made work under section. 
Include in unit for applicable work as noted on bidsheet. 

1.03 SUBMITTALS 

Prior to shipment, submit to Owner review descriptive manufacturer's 
specifications, catalog cuts, of materials, parts, weight, and dimensions. 

B. 	 Contractor shall submit factory certified calibration certificates for aU magnetic induction 
flowmeters 

Operation and Maintenance Data: Submit operation and maintenance data which as a 
minimum contains the following 

l. Description Equipment 
2. Assembly/Disassembly Drawings 
3. Materials 
4. Start -up/Shut-Down 
5. Emergency Procedures 
6. Maintenance Schedule 
7. Trouble-shooting Guide 
8. Factory certified calibration certificates for all induction 

shall also include name, address, and telephone number of local manufacturer's 
representative. shall submit five (5) bound to Owner approval 
shop drawings. 

1.03 QUALITY 

A. 	 Examine complete set of Contract Documents and that the are 
compatible with installed conditions including: 

temperatures, flows, etc. 

a. 	 Installation and mounting requirements 

1lI06/11 04/02R 15151 	 I of 5 
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SECTION 15151 

MAGNETIC I DUCTIVE FLOWMETER (WASTEWATER) 

• b. Location within the Rrocess. 

c. Accessories: Verify hat all required accessories are provided and are 


compatible with the rocess conditions and physical installation. 


B. Notify the Engineer ifany installation condition does not meet the instrument manufacturer's 
recommendations or specifications. 

C. 	 Manufacturer's Qualifications: 

1. 	 Provide equipment that is a standard product in regular production by a manufacturer 
whose products have proven reliable in similar service for at least 5 years. 

2. 	 The electromagnetic magmeter shall be of assured quality and provided by an ISO 
9001 certified manufacturer. 

D. 	 A calibration certificate shall accompany each meter. Meter calibration shall be performed 
by a direct volumetric comparison met od . Calibration facility shall be certified to 0.02% 
accuracy, and be traceable to Nation Institute of Standards and Technology (NIST) 
standards. 

• 
1.04 ACCEPTABLE MANUFACTURERS 

1. 	 ABB. 
2. 	 Badger 
3. 	 Endress + Hauser 
4. 	 Rosemount 
5. 	 Substitutions are not permitted. 

1.05 	 WARRANTY 

A. 	 For a period of 12 months from final acceptance, the manufacturer shall warrant that the 
equipment shall be free of defects in material and workmanship under normal use and 
service, and when properly installed. The manufacturer shall repair or replace, F.O.B. point 
of shipment, such equipment or any part! thereof furnished by the manufacturer and found 
defective after inspection by the manufacturer. 

PART 2 - PRO D U C T S 

2.01 	 DESIGN AND FABRICATION: 

A. 	 Utilize characterized field principle ofelectromagnetic induction to produce signal directly 

• 	
proportional to flow rate. 

B. 	 The metering tubes shall be constructed ofstainless steel. All magnetic inductive flowmeters 
shall be designed to mount directly in the pipe between ANSI Class 150 flanges and shall 
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L signal converter shall 
The 

INDUCTIVE 

consist of a with laying length at 1 112 times the meter 
diameter. • 
Meter(s) shall have liners with stainless steel 

High input 

1. Minimum 1010 ohms. 

Provide flanged end ASME B16.5 rated test 
conditions. Rating shall rating. 

grounding rings studs, nuts, ""'....",... ",..,. 
hardware. 

Grounding 

1. Nonmetallic or 
a. Inlet and outlet 	 or same material as electrode. 

2. Conductive piping: 
a. Conductive meter and piping flanges. 

Provide cable between magnetic and transmitter. •
shall cut cable in the field to suit 


installation. Splicing is 
ntr<>{'U\r 

not 

I 0 meters minimum. 

a remote· mount kit 
Rating shall be at least 

J. shall also include digital type 
engineering units along with integral calibration 

direct adjustment of scaling factor in 
to verifY proper operation 

the electronics. 

K. 	 Submergence: The meter housing shall be weather resistant design. 
sensor shall be pedestal sealed against accidental submersion to 3 feet for 30 minutes 
standard, or permanently submerged to 30 the box is backfilled with a 

transparent potting material. 

DC magnetic field excitation. 

zero. 


Low flow cutoff 
 • 
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SECTION 15151 
MAGNETIC DUCTIVE FLOWMETER (WASTEWATER) 

• O. Minimum signal lock (empty tube zero) to prevent false measurements with tube is empty. 

P. Inaccuracy 
1. Above 10 percent of range: +/- 1.0 percent of rate. 
2. Below 10 percent of range: +/- (b. 1 percent of range setting. 
3. Add +0.1 percent of range to above inaccuracies for analog outputs. 

Q. 	 4-20 rnA DC isolated output into m !imum 800 ohms, 

R. 	 Power supply: 120V +/ - 10 percent, 60 Hz. 

S. 	 Indication of Flow Indication of flow. rate and totalized flow at transmitter. 

T. 	 Meter operable as specified in liquids with 5.0 micro ohm/cm or more conductivity. 

u. 	 Transmitter electronics shall use microprocessor based architecture and be configured using 
parameters. 

V. 	 Repeatability: +/- 0 .1 % of reading or etter. 

• 
w. The meter shall be capable of automatically indicating zero flow under empty pipe 

conditions . 

x. 	 The magnetic inductive flowmeter performance shall be verified on a NIST traceable test 
facility. A computer printout of the 'ctual calibration data giving indicated versus actual 
flows at a minimum of three flow rates shall be provided with the meter. A certification 
letter shall accompany the comput~r printout of the calibration data for each meter 
referencing the meter's serial number. The accuracy of the metering system shall be 1 
percent of rate from 10 to 100 percent of flow for maximum flow velocities of 3 to 31 feet 
per second. Contractor shall submit factory certified calibration certificates for all magnetic 
inductive flowmeters before they are brought on site or included in the contractor's pay 
estimate. 

Y. Instruments shall be designed and manufactured under the ISO 9001 series of quality 
standards. 

z. Provide local operator interface displalY. 

AA. Menu or programming changes shall be capable of being performed without removing 
covers. 

• 
BB. Instruments shall be capable of storing data in non-volatile memory for a minimum of 10 

years . 

Cc. 	 The instrument shall have password wotection to prevent unauthorized personnel from 
making settings and programming chahges. 
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SECTION 15151 
MAGNETIC INDUCTIVE FLOWMETER (WASTEWATER) 

PART 3 - E X E CUT ION • 
3.01 SHIPMENT 

A. 	 Instruments shall not be shipped to the Work Site until two weeks prior to the scheduled 

installation. 


B. 	 The System Supplier shall be responsible for coordinating the installation schedule with the 

Installation Contractor. 


C. 	 Each shipment shall contain a listing of protective measures required to maintain sensor 

operation, including a listing of any common construction or cleaning chemicals that may 

affect instrument operation. 


3.02 rNSTALLATION 

A. 	 Furnish all equipment after factory testing, ready for installation. 

B. 	 In regard to flow disturbances and installation location, provide unobstructed upstream and 

downstream pipe clearances as recommended by the manufacturer. 


C. 	 Demonstrate performance of all instruments to the Engineer before commissioning. •
3.03 FIELD SERVICES 

A. 	Manufacturer's field services shall be provided for installation, field calibration, startup, and 

training. 


B. 	 The manufacturer's field services representative shall verifY factory calibration of all 

instruments in accordance with the manufacturer's instructions. Return factory calibrated 

devices to the factory if they do not meet the field verification requirements for calibration. 


END OF SECTION 

• 
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Bryan W. Shaw, Ph.D., P.E. , Chairman 
Toby Baker, Commissioner 
Jon Niermann , Commissioner 
Richard A Hyde, P.E., Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Protecting Texas by Reducing and Preventing Pollution 

Mr. Kenneth P. Wolf 
Two Seventy Seven, Ltd. 
8023 Vantage Dr. Suite 1200 
San Antonio, Texas 78230-4726 

Re: Edwards Aquifer, Comal County 

June 24, 2016 r 
• 
l 

RECEIVED 

JUN 2q 2016 

COUNTY ENGINEER 

NAME OF PROJECT: Pafk Village Waste Water Treatment Plant; Located approximately 5,900 feet due 
south of State Highway 46 and Blanco Road then 600 feet due east from Bulverde Road intersection; 
Bulverde, Texas 

TYPE OF PLAN: Request for Approval of a Contributing Zone Plan (CZP); 30 Texas Administrative Code 
(TAC) Chapter 213 Subchapter B Edwards Aquifer 

Regulated Entity No. RN1058422 98; Additional ID No. 13000066 

Dear Mr. Wolf: 

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the CZP 
Application for the above-referenced project submitted to the San Antonio Regional Office by IDS 
Engineering Group on behalf of Two Seventy Seven, Ltd. on March 30, 2016. Final review of the CZP 
was completed after additional material was received on May 3, 2016 and May 25, 2016. As presented 
to the TCEQ, the Temporary and Permanent Best Management Practices (BMPs) were selected and 
construction plans were prepared by a Texas Ucensed Professional Engineer to be in general 
compliance with the requirements of 30 TAC Chapter 213 . These planning materials were sealed, 
signed and dated by a Texas Ucensed Professional Engineer. Therefore, based on the engineer's 
concurrence of compliance, the planning materials for construction of the proposed project and 
pollution abatement measures are hereby approved subj ect to applicable state rules and the conditions 
in this letter. The applicant or a person affected may file with the chief clerk a motion for 
reconsideration of the executive director 's final action on this Edwards Aquifer Protection Plan. A 
motion for reconsideration must be filed no later than 23 days after the date of this approval letter. 
This approval expires two (2) years from the date of this letter unless, prior to the expiration date, more 
than 10 percent of the construction has commenced on the project or an extension of time has been 
requested. 

PROTECT DESCRIPTION 

The proposed commercial project will have an area of approximately 4.6 acres . It will include the 
construction of a was tewater treatment plant with associated buildings and access drive. The 
impervious cover will be 1.0 acre (21.7 percent) . Project wastewater v.rill be disposed of by conveyance 
to the proposed Park Village Was te Water Treatment Plant owned by the Two Seventy Seven, Ltd. 

TCEQ Region 13 • 14250 Judson Rd. • Sa n An ton io, Texas 78 233-4480 • 210-490-3096 • Fax 210-545-4329 

Austi n Headqua rters: 512-239-1000 • tceq.texas.gov • How is our customer se rvice? tceq.texas.govjcustomersurvey 
printed on recycled paper 



Mr. Kenneth P. Wolf 
June 24, 2016 
Page 2 

PERMANENT POLLUTION ABATEMENT MEASURES 

To prevent the pollution of stormwater runoff originating on-site or upgradient of the site and 
potentially flowing across and off the site after construction, one 15 foot wide engineered vegetative 
filter strip, and two 50 foot wide natural vegetative filter strips, designed using the TCEQ technical 
guida11ce document, Complvi..'1g with the Ed\-vards Aquifer Rules: Tecr..rJcal Guidance on Best 
Management Practices (2005), will be constructed to treat stormwater runoff. The required total 
suspended solids (TSS) treatment for this project is 898 pounds of TSS generated from the 1.0 acre of 
impervious cover. The approved measures meet the required 80 percent removal of the increased load 
in TSS caused by the project. 

The two 50 foot wide natural vegetative filter strips shall remain in its natural state with a uniform 
slope of less than ten percent, and the 15 foot wide engineered vegetative filter strip will have a 
uniform slope of less than 20 percent, a vegetated cover of at least 80 percent, and will extend along 
the entire length of the contributing area. 

SPECIAL CONDITIONS 

I. Within 60 days of receiving written approval of an Edwards Aquifer Protection Plan, the applicant 
must submit to the San Antonio Regional Office, proof of recordation of notice in the county deed 
records, with the volume and page number(s) of the county deed records of the county in which the 
property is located. A description of the property boundaries shall be included in the deed 
recordation in the county deed records. A suggested format (Deed Recordation Affidavit, TCEQ-
0625A) that you may use to deed record the approved CZP is enclosed. 

II. All permanent pollution abatement measures shall be operational prior to occupancy of the facility. 

STANDARD CONDITIONS 

l. Pursuant to Chapter 7 Subchapter C of the Texas Water Code, any violations of the requirements in 
30 TAC Chapter 213 may result in administrative penalties. 

2. The holder of the approved Edwards Aquifer protection plan must comply with all provisions of 30 
T AC Chapter 213 and all best management practices and measures contained in the approved plan. 
Additional and separate approvals, permits, registrations and/or authorizations from other TCEQ 
Programs (i.e., Stormwater, Water Rights, UIC) can be required depending on the specifics of the 
plan. 

3. In addition to the rules of the Commission, the applicant may also be required to comply with state 
and local ordinances and regulations providing for the protection of water quality. 

Prior to Commencement of Construction: 

4. All contractors conducting regulated activities at the referenced project location shall be provided 
a copy of this notice of approval. At least one complete copy of the approved Contributing Zone 
Plan and this notice of approval shall be maintained at the project location until all regulated 
activities are completed. 

5. Any modification to the activities described in the referenced CZP application following the date of 
approval may require the submittal of a plan to modify this approval, including the payment of 
appropriate fees and all information necessary for its review and approval prior to initiating 
construction of the modifications. 

6. The applicant must provide written notification of intent to commence construction, replacement, 
or rehabilitation of the referenced project. Notification must be submitted to the San Antonio 
Regional Office no la ter than 48 hours prior to commencement of the regula ted activity. Written 
notification must include the name of the approved plan and fil e number for the regulated activity, 

' 



Mr. Kenneth P. Wolf 
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Page 3 

the date on which the regulated activity will commence, and the name of the prime contractor with 
the name and telephone number of the contact person. 

7. Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, stabilized 
construction entrances, or other controls described in the approved Storm Water Pollution 
Prevention Plan (SWPPP) must be iilstaUed prior to construction and maintai...'1ed during 
construction. Temporary E&S controls may be removed when vegetation is established and the 
construction area is stabilized. If a water quality pond is proposed, it shall be used as a 
sedimentation basin during cons truction. The TCEQ may monitor storm water discharges from the 
site to evaluate the adequacy of temporary E&S control measures. Additional controls may be 
necessary if excessive solids are being discharged from the site. 

During Construction: 

8. During the course of regulated activities related to this project, the applicant or his agent shall 
comply with all applicable provisions of 30 TAC Chapter 213, Edwards Aquifer. The applicant shall 
remain responsible for the provisions and conditions of this approval until such responsibility is 
legally transferred to another person or entity. 

9. If sediment escapes the construction site, the sediment must be removed at a frequency sufficient 
to minimize offsite impacts to water quality (e.g., fugitive sediment in street being washed into 
surface streams or sensitive features by the next rain). Sediment must be removed from sediment 
traps or sedimentation ponds not later than when design capacity has been significantly reduced. 
litter, construction debris, and construction chemicals exposed to stormwater shall be prevented 
from becoming a pollutant source for stormwater discharges (e.g., screening outfalls, picked up 
daily). 

10. Intentional discharges of sediment laden water are not allowed. If dewatering becomes necessary, 
the discharge will be filtered through appropriately selected best management practices. These 
may include vegetated filter strips, sediment traps, rock berms, silt fence rings, etc. 

11. The following records shall be maintained and made available to the executive director upon 
request: the dates when major grading activities occur, the dates when construction activities 
temporarily or permanently cease on a portion of the site, and the dates when stabilization 
measures are initiated. 

12. Stabilization measures shall be initiated as soon as practicable in portions of the site where 
construction activities have temporarily or permanently ceased, and construction activities will not 
resume within 21 days. When the initiation of stabilization measures by the 14th day is precluded 
by weather conditions, stabilization measures shall be initiated as soon as practicable. 

13. This approval does not authorize the installation of temporary aboveground storage tanks on this 
project. If the contractor desires to install a temporary aboveground storage tank for use during 
construction, an application to modify this approval must be submitted and approved prior to 
installation. The application must include information related to tank location and spill 
containment. Refer to Standard Condition No. 5, above. 

After Completion of Construction: 

14. Owners of permanent BMPs and measures must insure that the BMPs and measures are constructed 
and function as designed. A Texas Licensed Professional Engineer must certify in writing that the 
permanent BMPs or measures were cons tructed as designed. The certification letter must be 
submitted to the San Antonio Regional Office within 30 days of site completion. 

15. The applicant shall be responsible for maintaining the permanent BMPs after construction until 
such time as the maintenance obligation is either assumed in writing by another entity having 
ownership or control of the property (such as without limitation, an owner's association, a new 
.property owner or lessee, a district, or municipality) or the ownership of the property is transferred 
to the entity. Such entity shall then be responsible for maintenance until another entity assumes 
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such obligations in writing or ownership is transferred. A copy of the transfer of responsibility 
must be filed with the executive director through the San Antonio Regional Office within 30 days of 
the transfer. A copy of the transfer form (TCEQ-10263) is enclosed. 

16. Upon legal transfer of this property, the new owner(s) is required to comply with all terms of the 
approved Contributi11g Zone Plan. If the new owner i.11tends to commence a.tJ.y new regulated 
activity on the site, a new Contributing Zone Plan that specifically addresses the new activity must 
be submitted to the executive director. Approval of the plan for the new regulated activity by the 
executive director is required prior to commencement of the new regulated activity. 

17. A Contributing Zone Plan approval or extension will expire and no extension will be granted if 
more than 50 percent of th total construction has not been completed within ten years from the 
initial approval of a plan. A new Contributing Zone Plan must be submitted to the San Antonio 
Regional Office with the appropriate fees for review and approval by the executive director prior to 
commencing any additional regulated activities. 

18. At project locations where construction is initiated and abandoned, or not completed, the site shall 
be returned to a condition such that the aquifer is protected from potential contamination. 

Tbis action is taken under authority delegated by the Executive Director of the Texas Commission on 
Environmental Quality. If you have any questions or require additional information, please contact Mr. 
joshua Vacek of the Edwards Aquifer Protection Program of the San Antonio Regional Office at 210-
403-4028. 

Sincerely, 

~ 'l tL-----
Lynn Bumguardner, Water Section Manager 
San Antonio Region 
Texas Commission on Environmental Quality 

LB/]V/eg 

Enclosures: Deed Recordation Affidavit, Form TCEQ-0625A 
Change in Responsibility for Maintenance of Permanent BMPs, Form TCEQ-10263 

cc: Mr. jose Cantu, P.E., IDS Engineering Group 
Mr. Thomas H. Hornseth, P.E., Comal County Engineer 
The Honorable Bill Krawietz, City of Bulverde 
Mr. Roland Ruiz, Edwards Aquifer Authority 
Mr. George Wissman, Comal Trinity WCD 
TCEQ Central Records, Building F, MC212 




