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Mr. Charles Salsman 	 S(P 1 7 7.0'0 
Christ Our l(jng Anglican Church 

ENGINEER
111 W. San Antonio Street, Suite 250 COUN 
New Braunfels, Texas 78130-5158 

Rl~: 	 l~dwards Aquifer. Comal County 
NAME OF PROJECT: Christ Our King Anglican Chun.:h , located on FM 1863, 0.75 miles 
southv,'est of State Highway 46, New Braunfe ls, Texas 
TYPE OF PLAN: Request for Approval of a Water Pollution Abatement Pia n (WPAP); 30 
Texas Administrative Code (TAC) Chapter 213 Edwards Aquifer 
Edvvards Aquifer Protection Program San Antonio File No. 2935.00, Investigation No. 
828713 
Regulated Entity No. RN105933493 

Dear Mr. Salsman: 

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the 
WPAP Application for the above-referenced project submitted to the San Antonio Regional 
Office by I-IMT Engineering & Surveying on behalf of Christ Our King Anglican Church on June 
8, 2010. Final re\'iew of the WPAP \'Vas completed after additional material was received on 
August 10, and August 27, 2010. As presented to the TCEQ, the Temporary and Permanent Best 
Management Practices (BMPs) and construction plans were prepared by a Texas Licensed 
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 Licensed Professional 
Engineer. Therefore, b3sed on the engineer's concurrence of compliance, the planning materials 
for construction of the proposed project and pollution abatement measures are hereby approved 
subject 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 
l;)ter than 23 days after the date of this approval letter. This approval expires two (2) years 
from the dote of this letter unless, prior to the e:lpiratioll date, more than ]Q percent of the 
conS[l'uctwn has commenced on the project or an extension of time has been requested. 

/ 

The site is preseptiy ranch land. Two flOuses, a barn, garage, and a shed (0-42 acre of 
imperVIous cover) are located \,,~thin the boundary of the proposed site. Three water wells are 
preselltly in u 'e. 
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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 form (Deed Recordation Affidavit, TCEQ-0625) that you may use to deed 
record the approved WPAP is enclosed. 

5. 	 AJI 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 
WPAP and this notice of approval shall be maintained at the project location until all 
regulated activities are completed. 

6. 	 Modification to the activities described in the referenced WPAP application follovving 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 revie\v and 
approval prior to initiating construction of the modifications. 

7. 	 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 later than 48 hours prior to commencement of the 
regulated activity. Written notification must include the date on which the regulated 
activity will commence, the name of the approved plan and program ID number for the 
regulated activity, and the name of the prime contractor with the name and telephone 
number of the contact person. The executive director will use the notification to 
determine if the approved plan is eligible for an extension. 

8. 	 Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, 
stabilized construction entrances, or other controls described in the approved WPAP, 
must be installed prior to construction and maintained 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 llsed as a sedimentation 
basin during construction. The TCEQ may monitor stormwater 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. 

9. 	 AJI borings ""'1th depths greater than or equal to 20 feet must be plugged ".,,1th non-shrink 
grout from the bottom of the hole to Vlrithin three (3) feet of the surface. The remainder 
of the hole must be backfilled Vlrith cuttings from the boring. All borings less than 20 feet 
must be backfilled with cuttings from the boring. AJI borings must be backfilled or 
plugged within four (4) days of completion of the drilling operation. Voids may be filled 
Vlrith gravel. 

DuringCQI)struction: 

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

11. 	 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 
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submitted and approved prior to installation. The application must include information 
related to tank location and spill containment. Refer to Standard Condition No. 6, 
above. 

12. If any sensitive feature (caves, solution cavities, sink holes, etc.) is discovered during 
construction, all regulated activities near the feature must be suspended immediately. 
The applicant or his agent must immediately notify the San Antonio Regional Office of 
the discovery of the feature. Regulated activities near the feature may not proceed until 
the executive director has reviewed and approved the methods proposed to protect the 
feature and the aquifer from potentially adverse impacts to water quality. The plan must 
be sealed, signed, and dated by a Texas Licensed Professional Engineer. 

13. 	 Three wells exist on site. All water wells, including injection, dewatering, and 
monitoring wells must be in compliance with the requirements of the Texas Department 
of Licensing and Regulation under Title 16 TAC Chapter 76 (relating to Water Well 
Drillers and Pump Installers) and all other locally applicable rules, as appropriate. 

14. 	 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 reduced by 50 percent. Litter, construction debris, and construction 
chemicals shall be prevented from becoming stormwater discharge pollutants. 

15. 	 Intentional discharges of sediment laden storm 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. 

16. 	 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. 

17. 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. 

After Completion of Construction: 

18. 	 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. 

19. 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 
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municipality) or the ownership of the property is transferred to the entity. The regulated 
entity shall then be responsible for maintenance until another entity assumes such 
obligations in writing or ownership is transferred. A copy of the transfer of responsibility 
must be filed vvith 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. 

20. Upon legal transfer of this property, the new owner(s) is required to comply with all 
terms of the approved Edwards Aquifer protection plan. If the new owner intends to 
commence any new regulated activity on the site, a new Edwards Aquifer protection 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. 

21. 	 An Edwards Aquifer protection plan approval or extension will expire and no extension 
will be granted if more than 50 percent of the total construction has not been completed 
v.rithin ten years from the initial approval of a plan. A new Edwards Aquifer protection 
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. 

22. 	 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. 

If you have any questions or require additional information, please contact Alan G. Jones of the 
Edwards Aquifer Protection Program of the San Antonio Regional Office at (210) 403-4074. 

Sincerely, 

ob~i~
W 	 Executive Director 

Texas Commission on Environmental Quality 

MRV/AGJ/eg 

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

cc: 	 Mr. Jeffrey D. Moeller, P.E., HMT Engineering & Surveying 

Mr. James C. Klein, P.E., City Engineer, City of New Braunfels 


vir. Tom Hornseth, P.E., Comal County 

Mr. Karl J. Dreher, Edwards Aquifer Authority 

TCEQ Central Records, Building F, MC 212 
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Christ Our King Anglican Church 
III W. San Antonio Street, Suite 250 COUNTYENGlNEER. 
New Braunfels, Texas 78130-5158 

Rc: 	 E_dwards Aquifer, Comal County 
NAME or PROJECT: Christ Our King Anglican Chu['(:h , located on FM 1863, 0.75 miles 
southwest of State Highway 46, New Braunfels, Texas 
TYPE OF PLAN: Request for Approval of a Water Pollution Abatement Plan (WPAP); 30 
Texas Administrative Code (TAC) Chapter 213 Edwards Aquifer 
Ed",.'ards Aquifer Protection Program San Antonio File No, 2935.00, Investigation No. 
828713 
Regulated Entity No. RN105933493 

Dear Mr. Salsman: 

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the 
WPAP Application for the above-referenced project submitted to the San Antonio Regional 
Office by HMT Engineering & Surveying on behalf of Christ Our King Anglican Church on June 
8, 2010. Final revie,v of the WPAP was completed after additional material was received on 
August 10, and August 27, 2010. As presented to the TCEQ, the Temporary and Permanent Best 
Management Practices (BMPs) and construction plans were prepared by a Texas Licensed 
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 Licensed 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 
suhject to applicable state rules and the conditions in this letter. The applicant or a person 
affected may file ""jth the chief clerk a motion for reconsideration of the executive director's final 
action on this Edv,rards 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 dote qf this letter unless, prior to the expiration date, more than .10 percent oj the 
construct ion has commenced on the project or an extension of time has been requested. 

o 

The site is presently ranch land. Two [lOUSeS, a barn, garage, and a shed (0,42 acre of 
impervious cover) are located withjn the boundary of the proposed site. Three water wells are 
preSE'1l tJy in use. 
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GEOLOGY 

According to the geologic assessment included with the application, the site is on the Edwards 
Aquifer recharge zone. The geologic map provided shows Cretaceous Buda and Del Rio 
formations at the higher elevations and over most of the site. The Cretaceous Georgetown 
formation is mapped at the extreme southern and western parts of the site, and the Cretaceous 
Person formation is mapped at the extreme south corner of the site. An inferred fault (down to 
the east) is mapped in the southeast part of the site. No evidence of the fault was related found 
during the field investigation. Six features were noted. None were characterized as "sensitive". 
The features included the fault and three water wells . The San Antonio Regional Office did not 
conduct a site assessment. 

SPECIAL CONDITIONS 

I. For each phase of the development, permanent pollution abatement measures shall be 
operational prior to occupancy. 

II. As the sewage collection system for the facility will eventually be connected to an off-site 
treatment plant, a sewage collection system plan application must be submitted in 
accordance with 30 TAC 213. The plan must be approved by the TCEQ prior to any 
construction of a collection system at the site . 

III. All sediment and/or media removed from permanent pollution abatement measures 
during maintenance activities shall be properly disposed of according to 30 TAC 330 or 
30 TAC 335, as applicable. 

IV. Be advised that if any of the existing water wells on site are utilized for human 
consumption, compliance with the applicable 30 TAC 290 regulations relating to public 
water system permitting and operation may be required 

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, VIC) 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. 	 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 
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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 form (Deed Recordation Affidavit, TCEQ-0625) that you may use to deed 
record the approved WPAP is enclosed. 

5. 	 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 
WPAP and this notice of approval shall be maintained at the project location until all 
regulated activities are completed. 

6. 	 Modification to the activities described in the referenced WPAP 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. 

7. 	 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 later than 48 hours prior to commencement of the 
regulated activity. Written notification must include the date on which the regulated 
activity will commence, the name of the approved plan and program ID number for the 
regulated activity, and the name of the prime contractor with the name and telephone 
number of the contact person. The executive director will use the notification to 
determine ifthe approved plan is eligible for an extension. 

8. 	 Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, 
stabilized construction entrances, or other controls described in the approved WPAP, 
must be installed prior to construction and maintained 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 construction. The TCEQ may monitor stormwater 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. 

9. 	 All borings with depths greater than or equal to 20 feet must be plugged with non-shrink 
grout from the bottom of the hole to 'vvithin three (3) feet of the surface. The remainder 
of the hole must be backfilled with cuttings from the boring. All borings less than 20 feet 
must be backfilled with cuttings from the boring. All borings must be backfilled or 
plugged within four (4) days of completion of the drilling operation. Voids may be filled 
with gravel. 

During Construction: 

10. 	 During the course of regulated activities related to this project, the applicant or agent 
shall comply 'v\lith all applicable provisions of 30 TAC Chapter 213, Ed,·vards 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. 

11. 	 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 
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submitted and approved prior to installation. The application must include information 
related to tank location and spill containment. Refer to Standard Condition No.6, 
above. 

12. 	 If any sensitive feature (caves, solution cavities, sink holes, etc.) is discovered during 
construction, all regulated activities near the feature must be suspended immediately. 
The applicant or his agent must immediately notify the San Antonio Regional Office of 
the discovery of the feature. Regulated activities near the feature may not proceed until 
the executive director has reviewed and approved the methods proposed to protect the 
feature and the aquifer from potentially adverse impacts to water quality. The plan must 
be sealed, signed, and dated by a Texas Licensed Professional Engineer. 

13. 	 Three wells exist on site. All water wells, including injection, dewatering, and 
monitoring wells must be in compliance with the requirements of the Texas Department 
of Licensing and Regulation under Title 16 TAC Chapter 76 (relating to Water Well 
Drillers and Pump Installers) and all other locally applicable rules, as appropriate. 

14. 	 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 reduced by 50 percent. Litter, construction debris, and construction 
chemicals shall be prevented from becoming storm water discharge pollutants. 

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

16. 	 The follovving 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. 

17. 	 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. 

After Completion of Construction: 

18. 	 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. 

19. 	 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 



Mr. Charles Salsman 

Page 6 

September 2, 2010 


municipality) or the ownership of the property is transferred to the entity. The regulated 
entity shall then be responsible for maintenance until another entity assumes 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 \,yjthin 
30 days of the transfer. A copy of the transfer form (TCEQ-10263) is enclosed . 

20. 	 Upon legal transfer of this property, the new owner(s) is required to comply vvith all 
terms of the approved Edwards Aquifer protection plan. If the new owner intends to 
commence any new regulated activity on the site, a new Edwards Aquifer protection 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. 

21. 	 An Edwards Aquifer protection plan approval or extension will expire and no extension 
will be granted if more than 50 percent of the total construction has not been completed 
v.rithin ten years from the initial approval of a plan. A new Edwards Aquifer protection 
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. 

22. 	 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. 

If you have any questions or require additional information, please contact Alan G. Jones of the 
Edwards Aquifer Protection Program of the San Antonio Regional Office at (210) 403-4074. 

Sincerely, 

~-Si~
W 	 Executive Director 

Texas Commission on Environmental Quality 

MRV/AGJ/eg 

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

cc: 	 Mr. Jeffrey D. Moeller, P.E., HMT Engineering & Surveying 
v1VI r. James C. Klein, P.E., City Engineer, City of New Braunfels 


Mr. Tom Hornseth, P.E., Comal County 

Mr. Karl J. Dreher, Edwards Aquifer Authority 

TCEQ Central Records, Building F, MC 212 
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August 27, 2010 

r
Mr. Alan Jones 

c,)

Field Operations Division, Region 13 (San Antonio) C) 

Texas Commission on Environmental Quality 
14250 Judson Road 
San Antonio, TX 78233-4480 

RE: Chri t Our King Anglican Church Water Pollution Abatement Plan Application 

This letter is in response to the fax received 0811312010 TCEQ as it pertains to the Christ 
Our King Anglican Church Water Pollution Abatement Plan Application. The comments 
received are in italics and our responses are in bold. 

I. 	 Descriptions of Permanent BMPs - Treatment methods and areas treated. 
a. 	 TCEQ-0587, Item No.7, Attachment C, Project Description, and TCEQ­

0600, Item No.7 Attachment c, BMPs for On-Site Stormwater. In both 
attachments, please relate the area of existing impervious cover (square 
feet/acres) to be removed, the impervious cover to be treated by both types 
of BMPs, the impervious cover not captured (including areas ofdriveways 
on the highway right-of-way) and how the uncaptured impervious cover 
will be compensated for. Also relate annuals pounds to be removed be 
each kind ofpermanent MP and specify how treatment will exceed the 
required treatment. 

See attached Project Description and BMPs for On-Site Stormwater. 

b. 	 The table on Sheet 1, Drainage Area Map, gives a total of 9.36 acres of 
impervious cover in the 24 drainage areas. (Vegetatedfilter strips are 
shown treating 0.86 acres and Vortechs systems are shown treating 8.5 
acres) The total impervious area shown above the table (and in the 
impervious cover table in the WPAP Application, Item No.4) is 9.11 
acres. The total of the impervious cover shown treated by the five Vortechs 
systems (the calculations) is 9.33 acres. Please explain the different 
numbers. Do the larger figures include off-site impervious cover? 
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H~T 

ENGINEERING SURVEYING 

HOLLMIG - MOELLER - THORNHILL 

The total impervious cover for the project is 9.61 ac. The Drainage 
Area Map, WPAP Application, and TCEQ Calculations have been 
revised to accurately show the impervious areas. 

c. 	 In the table on sheet 1, Drainage Area Map, the impervious area is shown 
larger than the total area in Drainage Area 4. Drainage Area 9 looks to 
contain a significant amount of roof, but is shown with no impervious 
area. Also, the total impervious area shown treated by the Vortechs system 
is 0.62 acres, whereas the calculations show 1.42 acres of impervious 
area treated. Please explain or revise as needed. 

The table has been corrected to accurately show the areas for 
Drainage Area 4. The table has been revised to accurately show the 
impervious cover for Drainage Area 9. The calculations have been 
updated to show a captured area of 1.9 acres (0.77 impervious, and 
0.08 uncaptured). 

d. 	 Sheet 1, Drainage Area Map and Sheet 2, Phase 2 Map. At the northeast 
corner of the site most of the Drainage Area 4 looks to be down gradient 
of the (uncaptured by) Vortechs Systen #3. Also part of the parking lot 
which is shown in the Drainage Area 3 looks to drain to Drainage Area 4 
(see Attachment). Also, much of the north end of the drainage area 1 does 
not look to drain to the vegetated filter strip. Please explain or revise as 
necessary. Please show any areas where runoff is not captured on the 
Drainage Area Map. 

The location of the Vortechs System #3 has been relocated to the 
northeast corner of the site, where a larger portion of the drainage 
area can be captured. Drainage Areas 1 and 4 have been revised to 
show the area uncaptured. The new drainage areas are lA, 1B, 4A, 
and, where 1B and 4B are the uncaptured areas. The drainage 
boundary between areas 3 and 4A have been revised to more 
accurately represent the drainage patterns. Drainage Area 3 
remained 0.23 ac due to rounding of the acreage. Also, a landscaping 
inlet has been added for Drainage 8 to convey the runoff into the open 
area in Drainage Area 9 and ultimately be captured in Vortechs 
System #3. 
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H~T 

ENGINEERING SURVEYING 

HOLLMIG - MOELLER -THORNHILL 

Please accept these comments and revisions to the WPAP for the referenced project. If 
you need additional information or have any questions, please do not hesitate to contact 
myself or James Ingalls. 

J am Ingalls on be f of Jeff Moeller, P.E. 
Att chments 

""iO N. Seguin St.. New Braun fe ls , Texas 781 30 . Pil one 830 .625.8555 . Fax 330 .625 .8556. ililltnb.cc,:', 
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CO\\A .. ~ Co. 

Water Pollution Abatement Plan Application 
for Regulated Activities 


on the Edwards Aquifer Recharge Zone 

and Relating to 30 TAC §213.5(b), Effective June 1, 1999 


REGULATED ENTITY NAME: Christ Our King Anglican Church 

REGULATED ENTITY INFORMATION 

1. 	 The type of project is: 
Residential: # of Lots: 
Residential: # of Living Unit Equivalents: 

..!.. 	 Commercial 

Industrial 

Other: 


2. 	 Total site acreage (size of property): 22.11 

3. 	 Projected population: 4000 

4. 	 The amount and type of impervious cover expected after construction are shown below: 

Impervious Cover of Proposed Sq. Ft. Sq . Ft.lAcre Acres 
Project 

Structures/Rooftops 123,606 -:- 43,560 = 2.84 

Parking (Driveway) 252,381 -:- 43,560 = 5.79 

Other paved surfaces (Sidewalk) 42,625 -:- 43,560 = 0.98 

Total Impervious Cover 305,420 -:- 43,560 = 9.61 

Total Impervious Cover -:- Total Acreage x 100 = 43% 

5. 	 ATTACHMENT A - Factors Affecting Water Quality. A description of any factors 
that could affect surface water and groundwater quality is provided at the end of this 
form. 

6. 	 Only inert materials as defined by 30 TAG §330.2 will be used as fill material. 

FOR ROAD PROJECTS ONLY 	 , 
,, .. 

( ;;>Complete questions 7-12 if this application is exclusively for a road project. 
.' . - -., 

7. 	 Type of project: l.) 
j '-:. : -:: 

TXDOT road project. N 
-.J O :'n 

,_)-t elCounty road or roads built to county specifications. ..,.,
City thoroughfare or roads to be dedicated to a municipality. 	 -'"" 

z o
:r,. ")- cr .,Street or road providing access to private driveways. 	 .c­ . ­

W 
8. 	 Type of pavement or road surface to be used: 

Concrete 
Asphaltic concrete pavement 
Other: ___________ 

TCEQ·0584 (Aev.1 0101 104) 	 Page 1 of 4 



Christ Our King Anglican Church General Infonnation Form 
Water Pollution Abatement Plan 

ATTACHMENT "C" 
Project Description 

Christ Our King Anglican Church is located on the south side of FM 1863 approximately 
0.75 miles southwest of the intersection with State Highway 46. (See Location Map) 
There are 2 existing houses on-site along with some storage buildings. The site is divided 
into two watersheds, one drains north to Blieders Creek, the second drains south and west 
to the Dry Coma I Creek. According to the Flood Insurance Rate Map No. 48091C0430F 
there is no existing floodplain located within the property. 

The project is proposed to be constructed in 6 Phases (See Phasing Exhibit), each phase 
will have its own temporary and pennanent BMP's installed per TCEQ requirements. 

The church campus infrastructure will include a water system, electricity, telephone, 
cable television, and an On-Site Sewerage Facility is proposed to treat the sanitary sewer 
from the development. There are three on-site wells that will provide water service for 
the first few phases of development. 

The impervious cover for the ultimate development of the 22.11 acre site will be 
approximately 43%. The site will utilize a combination of vegetative filter strips and 
Vortechs® Stormwater treatment systems to treat stormwater runoff generated by the 
proposed improvements. 

Due to the construction phasing of the project, there will not be more than 10 acres of 
disturbed soil in one common drainage area that will occur at one time. The site is 
divided into two drainage areas. (See Drainage Area Map) 

The site current has 0.42 acres of impervious cover that will be removed upon 
construction of the proposed improvements. The total proposed impervious cover to be 
on site is 9.61 acres, of this total, 9.48 acres will be captured and treated using Vegetative 
Filter Strips and 5 Vortechs systems. A total of 0.13 acres will be uncaptured. According 
to TCEQ Rules, 8249 lbs of TSS are required to be removed each year using BMPs. The 
proposed Vegetative Filter Strips will remove 440 lbs and the Vortechs systems will 
remove 8244 lbs of TSS per year. The proposed BMPs are treating in excess of 435 lbs of 
TSS per year. 



Christ Our King Anglican Church Permanent Stormwater Section 
Water Pollution Abatement Plan 

ATTACHMENT "A" 

20% of Less Impervious Cover Waiver 


The proposed development is a church campus and the 20% Impervious Cover Waiver 
does not apply. Pennanent BMP's will be designed in accordance with TCEQ 
requirements for the removal of TSS generated by the proposed development. 

ATTACHlYIENT "B" 

BMP's for Upgradient Stormwater 


The proposed site is at the top of the drainage area, thus no upgradient stormwater is 
accepted by the site. 

ATTACHMENT HC" 

BMP's for On-Site Stormwater 


The permanent BMP's used to treat on-site stormwater runoff will be a combination of 
the Vortechs® system and vegetative filter strips. Please refer to the Drainage Area Map 
in the Temporary Stormwater Section for areas of treatment and BMP structures used. 

The site current has 0.42 acres of impervious cover that will be removed upon 
'~onstruction of the proposed improvements. The total proposed impervious cover to be 
on site is 9.61 acres, of this total, 9.48 acres will be captured and treated using Vegetative 
Filter Strips and 5 Vortechs systems. A total of 0.13 acres will be uncaptured. According 
to TCEQ Rules , 8249 lbs of TSS are required to be removed each year using BMPs. The 
proposed Vegetative Filter Strips will remove 440 lbs and the Vortechs systems will 
remove 8244 lbs of TSS per year. The proposed BMPs are treating in excess of 435 lbs of 
TSS per year. 

ATTACHMENT "D" 
BMP's for Surface Streams 

The vegetative filter strips and Vortechs® Storm water treatment system will be installed 
to prevent pollutants from entering slllface streams and ultimately the aquifer. There 
were no sensitive features identified by the Geologic Assessment. 

The natural vegetation located down gradient of proposed improvements will provide 
additional filtration to help prevent pollutant from entering streams, sensitive features, 
and the aquifer. 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Regui red Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(ANX p) 

where: LM TOTAL PROJECT =Required TSS removal resulting from the proposed development =80% of increased load 

AN = Net increase in impervious area for the project 

P = Average annual preCipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan' = 22.11 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post-development impervious area within the limits of the plan' =EE.61acres 

Total post-development impervious cover fraction' = 0.43 


P = 33 inches 


4.. TOTAL PROJECT = 8249 Ibs . 

• The values entered in these fields should be for the total project area. 

Number 01 drainage basins / outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area = 2.66 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outfall area = 1.84 acres 

Post-development impervious fraction within drainage basin/outfall area = 0.69 


LM THIS BASIN = 1652 Ibs. 


3. Indicate the proposed BMP Code for this basin. 



Proposed BMP = Vortechs 
Removal efficiency", 0 percent 

Aqualogie Cartridge Filter 
Biorelenlion 
Conteeh SlormFiller 
Constructed Weiland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Siormceptor 
Vegetated Filter Strips 
Vorteehs 
WeI Basin 
Wet Vault 

RG-348 Page 3-33 Equation 3.7: LR (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54) 

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

A, Impervious 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 

Ac 4.14 acres 

A,=: 2.88 acres 

Ap = 1.26 acres 

LR 0 100 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin I outfall area 

Desired LM THIS BASIN = 3482 Ibs. 

F = #DIVlO! 

Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth =: #OIV/O! inches 
Post Development Runoff Coefficient '" 0.50 

On-site Water Quality Volume = #DIVIO! cubic leel 

Calculations Irom RG-348 Pages 3-36 10 3-37 







Off-site area draining to BMP " 0.00 acres 
Off-site ImpeNious cover draining to BMP " 0.00 acres 

ImpeNious fraction of oil-site area = o 
Off-site Runoff Coefficient 0.00 

Oil-site Water Quality Volume == IIDIVlO! cubic leet 

Storage lor Sediment == IIDIVIO! 

Total Capture Volume (required water quality volume(s) x 1.20) ::: #DIVIOI cubic fee! 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The vafues for BMP Types not selected in cell C45 will show NA. 
7. Retentionllrriqation System Designed as Required in RG-348 Pages 3-42 to 3·48 

Required Water Quality Volume lor retention basin = NA cubic leet 

Irrigalion Area Calculations: 

Soil infiltration/permeability rate 0.1 inlhr Enter determined permeability rate or assumed value of 0.1 
Irrigation area::: NA square leet 

NA acres 

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3·51 

Required Water Quality Volume for extended detention basin NA cubic feet 

Designed as Required in RG·348 Pages 3·58 to 3·63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedimentation basin" NA cubic feet 

Minimum filler basin area" NA square leet 

Maximum sedimentation basin area" NA square feet For minimum water depth of 2 feet 
Minimum sedimentation basin area" NA square leet For maximum water depth of 8 feet 

Water Quality Volume lor combined basins = NA cubic leel 

Minimum lilter basin area = NA square feet 

Maximum sedimentation basin area" 
Minimum sedimentation basin area = 

NA 
NA 

square leel 
square leel 

For minimum water depth of 2 feet 
For maximum water depth of 8 feet 



10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubic feet 

11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71 

Required capacity of Permanent Pool = 
Required capacity at WQV Elevation = 

NA 
NA 

cubic feet 
cubic feet 

Permanent Pool Capacity is 1.20 times the wav 
Total Capacity should be the Permanent Pool Capacity 
plus a second wav. 

12. Constructed Wetlands DeSigned as Required in RG-348 Pages 3-71 to 3-73 

Required Water Quality Volume for Constructed Wetlands = NA cubic feet 

13_AguaLogicTU Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicTu
• 

Required Sedimentation chamber capacity = NA cubic feet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square feet 

14. StormwBter Management StormFilter®by CONTECH 

Required Water Quality Volume for Contech StormFilter System = NA cubic feet 

THE SIZING REaUIREMENTS FOR THE FOLLOWING BMps! LOAD REMOYALS ARE BASED UpON FLOW RATES - NOT CALCULATEP WATER aUALITY YOLUMES 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swale : 

Drainage Area to be Treated by the Swale =A = 8.00 acres 
Impervious Cover in Drainage Area = 4.00 acres 

Rainfall intensity = i = 1.1 in/hr 
Swale Slope = 0.01 ftllt 

Side Slope (z) = 3 
Design Water Depth = y = 0.33 It 

Weighted Runoff Coefficient = C = 0.54 

Acs =cross-sectional area of flow in Swale = 13.17 sf 



Pw : Welted Perimeter: 

RH : hydraulic radius of flow cross-section = AcsfPw = 

n : Manning's roughness coefficient: 

15A. Using the Method Described in the RG-348 

Manning's Equation : 	 Q = 1.49 Acs RH213 S o.S 

n 

b: 0.134xQ -zy 
y 1.67 So.s 

Q=CiA= 

To calculate the flow velocity in the swale: 

v (Velocity of Flow in the swale) = OJAcs = 

To calculate the resulting swale length: 

L : Minimum Swale Length = V (f1Isec) • 300 (sec) : 

40.62 feet 

0.32 feet 
0.2 

38.51 feet 

4.71 cfs 

0.36 f1Isec 

107.24 feet 

II any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equation Q = 
Swale Width: 

Instructions are provided to the right (green comments). 

Flow Velocity 
Minimum Length: 

tnstructions are provided to the right (blue comments). 

Design Width: 
DeSign Discharge: 

Design Depth: 

To solve for bottom v 
Excel can simultaneo 
The required "Swale 

4.71 cfs 
First, highlight Cell F 

0.76 cfs Error 1 : 3.95 Then click on "Tools' 
6.00 It The value in the "Set 

The value in the "By' 
Click on solve. 

The resulting "Swale 
If the resulting "Swal 

0.36 f1Is 
107.24 It If there is not the opti 

Click on "Tools" and 
Then proceed as Inst 

6ft If you would like to in 
0.76 cfs Error 2: 3.95 Excel can simultaneo 
0.33 It The required "Design 



Flow Velocity = 0.32 cIs 
Minimum length = 97.48 It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3·79 

Required load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG-348 Page 3-30 Equation 3.4: Q = CiA 

C =runoff coeHicient for the drainage area = 
i =design rainfall intensity = 

A =drainage area in acres = 

Q = flow rale in cubic feet per second = 

RG-348 Page 3-31 Equation 3.5: VOR = Q/A 

Q =RunoH rate calculated above = 
A = Water surface area in the wet vault = 

VOR = Overflow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 

load removed by Wet Vault = 

If a bypass occurs at a rainfall intensity of less than 1.1 inlhours 
Calculate the efficiency reduction for the actual rainfall intensity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 
EHiciency Reduction for Actual Rainfall Intensity = 

NA 100 

0.52 C = Runoff Coefficient = 
1.1 in/hour 


1 acres 


0.57 cubic feet/sec 

0.57 cubic feet/sec 

150 square feet 


0.00 feet/sec 

53 percent 

#VAlUEI 100 

0.5 in/hour 

0.75 percent 
0.83 percent 

0.546 (1C)2 + 0.328 (IC) + 0.03 

First set the desired I 
Highlight Cell F232. . 

Click on "Tools" and 
The value In the "Set 
The value in the "By I 

Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 
First set the desired I 
Highlight Cell F232. . 
Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 



Hesutlanl TSS Load removed by Vault == IIVALUEI Ibs 

18. Permeable Concrete Designed as Required in RG·348 Pages 3·79 10 3·83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG·348 Pages 3·32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coetlicient for E2 be changed from 0.5 to 0.65 on May 3,2006 

EFFICIENCY OF FIRST BMP IN THE SERIES E, 

EFFICIENCY OF THE SECOND BMP IN THE SERIES E2 '" 

EFFICIENCY OF THE THIRD BMP IN THE SERIES", E3 == 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LR =ETOT X P X (Aj X 34.6 X Ap XO.54) 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment== 
TSS Removal lor Uncaptured Area == 

BMP Sizing 
Effective Area 

Calculated Model Slze(s) = 
Actual Model Size (il multiple values provided in Calculated 

Model Size or il you are choosing a larger model size) 

Surlace Area 

Overllow Rate '" 

Rounded Overllow Rate 

BMP Efficiency % '" 

LR Value 

TSS Load Credit '" 

Is Sufficient Treatment Available? (TSS Credit TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncapl.) 

86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

75.00 percent 

70.00 percent 

0.00 percent 

2859.741bs 

NA Ibs 

0.0000 ac 


0.00 	 Ibs 

NA EA 
liN/A 

0 Model Size 

liN/A ff 
IfVALUEI V", 

IfVALUEI Vor 

IiVALUEI % 

IIVALUEI Ibs 

IIVALUEI Ibs 

IIVALUEI 

IiVALUEI 



21. Vortech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtrealmenl= 
TSS Removal lor Uncaptured Area 

BMP Sizing 
Effective Area 

Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) = 

Sunace Area 

Overflow Rate = 


Rounded Overflow Rate = 


BMP Efficiency % = 


LR Value = 


TSS Load Credit 

Is SuHicient Treatment Available? (TSS Credit ~ TSS Uncapt.) 

TSS Treatment by BMP (LM + TSS Uncapl.) = 

1651.58 
0.0000 

0.00 

1.68 
Vx1319 

Vx1421 

153.90 

0.012012 

0.012500 
84.00 

1777.04 

125.46 

Yes 

1651.58 

Ibs 
ac 
100 

EA 

Pick Model Size 

ft2 

VQ{ 

Vor 
% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(AN X p) 

where: L", TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load 

~ = Net increase in impervious area for the project 

P = Average annual precipitation. inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan • = 22.11 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post-development impervious area within the limits of the plan' =EE.61acres 

Tolal post-development impervious cover fraction' = 0.43 


P = 33 inches 


LM TOTAL PROJECT = 8249 Ibs. 

• The values entered in these fields should be for the total project area. 

Number of drainage basins / outfalls areas leaving the plan area = 5 

2. Drainaqe Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 2 

Total drainage basin/outfall area = 3.90 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outfall area = 2.76 acres 

Post-development impervious fraction within drainage basin/outfall area = 0.71 


~ THIS BASIN = 24n Ibs. 


3. Indicate the proposed BMP Code for this basin. 



Proposed BMP '" Vortechs 
Removal efficiency == 0 percent 

Aqualogic Cartridge Filter 
Bioretention 
Contech StormFiller 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filler 
Stormceptor 
Vegetated Filler Strips 
Vortechs 
Wei Basin 
WeI Vault 

RG-348 Page 3-33 Equation 3.7: LR ", (BMP efficiency) x P x (AI x 34.6 + Ap x 0.54) 

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

AI = Impervious area proposed in the BMP catchment area 

Ap Pervious area remaining in the BMP catchment area 

41 '" TSS Load removed lrom this catchment area by Ihe proposed BMP 

Ac= 3.90 acres 

AI'" 2.76 acres 

Ap '" 1.14 acres 

LR = 0 100 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin I outfall area 

Desired 4.. THIS BASIN = 3482 100. 

F #DIVIO! 

Calculations from RG-34tl Pages 3·34 10 3·36 

Rainfall Depth #DIVlO! inches 
Post Development Runoff Coelftcient == 0.51 

On-site Water Quality Volume == #DIV/O! cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Off·site area draining to BMP 
Oft-site Impervious cover draining 10 BMP :: 

Impervious fraction 01 off-site area 
Off-site Runoff Coellicienl :: 

Oll-sile Waler Quality Volume 

Storage lor Sediment:: 

Total Capture Volume (required water quality volume(s))t 1.20) 

0.00 
0.00 acres 

o 
0.00 

#DIVlO! cubic feet 

#DIVlO! 

#DIV/O! cubic feet 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in celi C45 will show NA. 
7. Retentionllrriqation System 

Required Water Quality Volume lor retention basin "" 

Irrigation Area Calculations: 

Soil Infiltration/permeability rate :: 
Irrigation area ::: 

8. Extended Detention Basin System 

Required Water Quality Volume lor extended detention basin = 

9. Filter area for Sand Filters 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 

Minimum filter basin area 

Maximum sedimentation basin area 
Minimum sedimentation basin area:: 

Water Quality Volume lor combined basins = 

Minimum lilter basin area 

Maximum sedimentation basin area 
Minimum sedimentation baSin area 

Designed as Required in RG-348 Pages 3-42 10 3-4£ 

NA cubiC leet 

0.1 inthr Enter determined permeability rate or assumed value of 0.1 
NA square leet 
NA acres 

DeSigned as Required in RG-348 Pages 3-4£10 3-51 

NA cubic leet 

Designed as Required in RG-348 Pages 3-58 to 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic leel 

square feet 

square feel 
square feel 

cubic feet 

square feel 

square leet 
square feet 

For minimum water depth of 2 feet 

For maximum water depth of 8 feet 


For minimum water depth of 2 feet 

For maximum water depth of 8 feet 




10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubic feet 

11. Wet Basins Designed as Required in RG -348 Pages 3-66 to 3-71 

Required capacity of Permanent Pool = 
Required capacity at WQV Elevation = 

NA 
NA 

cubic feet 
cubic feet 

Permanent Pool Capacity is 1.20 times the WQV 
Total Capacity should be the Permanent Pool Capacity 
plus a second WQV. 

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73 

Required Water Quality Volume for Constructed Wellands = NA cubic feet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicTM. 

Required Sedimentation chamber capacity = NA cubic feet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA cubic feet 

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs I LOAP REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATEP WATER QUALITY VOLUMES 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swaJe: 

Drainage Area to be Treated by the Swale = A = 8.00 acres 
Impervious Cover in Drainage Area = 4.00 acres 

Rainfall intensity = i = 1.1 in/hr 
Swale Slope = 0.01 filII 

Side Slope (z) = 3 
Design Water Depth =y = 0.33 It 

Weighted Runoff Coefficient = C = 0 .54 

Acs =cross-sectional area of flow in Swale = 13.17 sf 



Pw = Wetted I!nmeter = 4Q.62 feet 

RH =hydraulic radius of flow cross-section =AcslPw = 0.32 feet 

n =Manning's roughness coefficient = 0.2 

15A_Using the Method Described in the RG-348 

Manning's Equation : Q =1.49 Acs RH213 S o.s 

n 

b = 0.134 x Q - zy 38.51 feet 
y 1. 67 S O.5 

Q = CiA = 4.71 cfs 

To calculate the flow velocity in the swale: 

v (Velocity of Flow in the swale) =Q/Acs = 0.36 fIIsec 

To calculate the resulting swale length: 

L = Minimum Swale Length = V (fllsec) • 300 (sec) = 107.24 feet 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B. Alternative Method using Excel Solver To solve for bottom v 
Excel can simultaneo 
The required "Swale . 

Design Q = CiA = 4.71 cfs 
First, highlight Cell F 

Manning's Equation Q = 0.76 cfs Error 1 = 3.95 Then click on "Tools' 
Swale Width= 6.00 ft The value in the "Set 

The value in the "By' 
Click on solve. 

Instructions are provided to the right (green comments). 
The resulting "Swale 
If the resulting "Swal 

Flow Velocity 0.36 fils 
Minimum Length = 107.24 ft If there is not the opti 

Click on "Tools" and 
Instructions are provided to the right (blue comments). Then proceed as Inst 

Design Widlh = 6ft If you would like to in 
Design Discharge = 0.76 cfs Error 2 = 3.95 Excel can simultaneo 

Design Depth = 0.33 ft The required "Design 



Flow Velocity = 0.32 cfs 
Minimum Lenglh = 97.48 It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 

There are no calculations required for determining the load or size 01 vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults Designed as Required in RG-348 Pages 3·30 10 3·32 & 3-79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG·348 Page 3-30 Equation 3.4: Q =CiA 

C runoff coefficient for the drainage area = 
i = design rainfall intenSity 
A drainage area in acres 

Q flow rate in cubic leel per second =: 

RG-348 Page 3-31 Equation 3.5: VOR =: Q/A 

Q = Runoff rate calculated above = 
A Water surface area in the wet vault 

VOR = Overflow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intenSity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall IntenSity rate 

Actual Rainfall Intensity al which Wei Vault bypass Occurs = 

Fraction of rainfall treated Irom Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall Inlensity = 

NA Ibs 

0.54 C = 
1.1 in/hour 

1 acres 

0.59 cubic leet/sec 

0.59 cubic feet/sec 
150 square feet 

0.00 feet/sec 

53 percent 

#VALUEI Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

Runoff Coefficient:; 0.546 (IC}2 + 0.328 (IC) + 0.03 

First set the desired I 
Highlight Cell F232 .. 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Oesigl 
If the resulting "Desl! 
First set the desired I 
Highlight Cell F232_ . 
Click on "Tools" and 
The value in the "Set 
The value In the "By I 

Click on solve. 

The resulting "Desigl 
If the resulting "Desi! 



"Iesuitant TSS Load removed by Wet Vault; #VALUEI Ibs 

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coefficient for ~ be changed from 0.5 to 0.65 on May 3, 2006 

ETCT ; [1 - ((1 - E,) X (1 - 0.65E2) x (1 - 0.25EJ ))] X 100; 

EFFICIENCY OF FIRST BMP IN THE SERIES; E, ; 

EFFICIENCY OF THE SECOND BMP IN THE SERIES; E2 = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES =EJ = 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 
(AI AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LR =ETCT X P X (AI X 34.6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area; 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
Effective Area = 

Calculated Model Size(s) ; 
Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) = 

Surface Area = 

Overflow Rate = 
Rounded Overflow Rate = 

BMP Efficiency % ; 

~ Value = 

TSS Load Credit = 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncapt.) 

TSS Treatment by BMP (LM + TSS Uncap!.) = 

86.38 percent 

75.00 percent 

70.00 percent 

0.00 percent 

2739.541bs 

NA Ibs 
0.0000 ac 

0.00 Ibs 

NA EA 
#N/A 

o Model Size 

liN/A It 
IIVALUEI V", 

IIVALUEI V", 

IIVALUEI % 

IIVALUEI Ibs 

IIVALUE! Ibs 

IIVALUEI 

IIVALUEI 

NET EFFICIENCY OF THE BMPs IN THE SERIES 



21. Vortech 

Required TSS Removal in BMP Drainage Area= 24n.38 Ibs 
Impervious Cover Overtreatment= 0.0000 ac 

TSS Removal for Uncaptured Area = 0.00 Ibs 
BMP Sizing 

Effective Area = 2.52 EA 
Calculated Model Size(s) = Area Too Large 

Actual Model Size (if choosing larger model size) = Vx1421 Pick. Model Size 

Surface Area = 153.90 If 
Overflow Rate = 0.017999 VOl 

Rounded Overflow Rate = 0.018300 V", 
BMP Efficiency % = 76.00 % 

LR Value = 2410.48 Ibs 

TSS Load Credit = -66.90 Ibs 

Is Sufficient Treatment Available? (TSS Credit 7! TSS Uncap!.) No 

TSS Treatment by BMP (LM + TSS Uncap!.) = NA 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3·27 to 3·30 

Page 3-29 Equation 3.3: L,.. = 27 .2(~ x p) 

where: L,.. TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load 

AN = Net increase in impervious area lor the project 
P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan '= 22.11 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post·development impervious area within the limits of the plan' =ffi.61acres 

Total post·development impervious cover fraction' = 0.43 


P = 33 inches 


L,.. TOTAL PROJECT = 8249 Ibs. 

• The values entered in these fields should be for the total project area. 

Number of drainage basins / outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 3 

Total drainage basin/outfall area = 1.98 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.12 acres 


Post-development impervious area within drainage basin/outfall area = 0.85 acres 

Post-development impervious fraction within drainage basin/outfall area = 0.43 


L,.. THIS BASIN = 655 Ibs. 


3. Indicate the proposed BMP Code for this basin. 



Proposed BMP :: Vortechs 
Removal elliciency 0 percent 

Aqualogic Car1ridge Filler 
Bioretenlion 
Contech SlormFilter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention II rrigation 
Sand Filler 
Stormceplor 
Vegetated Filter Strips 
VOr1echs 
We! Basin 
We! Vault 

4. Calculate Maximum TSS Load Removed 'LeI for this Drainage Basin bv the selected BM? Type. 

RG-348 Page 3-33 Equation 3.7: LA (8MP elliciency) x P X (AI x 34.6 + Ap x 0.54) 

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

AI :: Impervious area proposed In the BMP catchment area 

Ap Pervious area remaining in the 8MP catchment area 

LA :: TSS Load removed from this catchment area by the proposed 8MP 

Ac 4.14 acres 

AI 2.88 acres 

Ap = 1.26 acres 

LA 0 Ibs 

DeSired ~ THIS BASIN :: 3482 Ibs. 

F:: #DIVlO! 

6. Calculate Capture Volume required by the BM? Type tor this drainage basin I outfall area. Calculations from RG-348 Pages 3-34 to 3·36 

Rainfall Depth #DIV/O! inches 
Post Development Runoff Coefficient :: 0.50 

On-site Water Quality Volume #DIVIOI cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Off-site area draining to BMP = 
Off-site Impervious cover draining to BMP = 

Impervious fraction of off-site area = 
Off-site Runoff Coefficient = 

Off-site Water Quality Volume = 

Storage for Sediment = 
Total Capture Volume (required water quality volume(s) x 1.20) = 

0.00 acres 
0.00 	 acres 


0 

0.00 

#DIV/O! cubic feet 

#DIV/O! 


#DIV/OI cubic leel 

The following sections are used to calculate the required water quality volume(s) for the selected BMP_ 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retention/Irrigation System 

Required Water Quality Volume for retention basin = 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

8. Extended Detention Basin System 

Required Water Quality Volume for extended detention basin = 

9. Filter area for Sand Filters 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 

Minimum filter basin area = 

Maximum sedimentation basin area = 
Minimum sedimentation basin area = 

96. Partiaf Sedimentation and Filtration System 

Water Quality Volume for combined basins = 

Minimum filter basin area = 

Maximum sedimentation basin area = 
Minimum sedimentation basin area = 

Designed as Required in RG-348 Pages 3-42 to 3-46 

NA cubic feet 

in/hr Enter determined permeability rate or assumed value of 0.1 
square feet 

NA acres 

Designed as Required in RG-348 Pages 3-46 to 3-51 

NA cubic feet 

Designed as Required in RG-348 Pages 3-58 to 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic feet 

square feet 

square feet 
square feet 

cubic feet 

square feet 

square feet 
square feet 

For minimum water depth of 2 feet 

For maximum water depth of 8 leet 


For minimum water depth of 2 feet 

For maximum water depth of 8 feet 




10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3·65 

Required Water Quality Volume for Bioretenlion Basin" NA cubic feet 

11. Wet Basins DeSigned as Required in RG-348 Pages 3-6610 3-71 

Required capacity of Permanent Pool NA cubic feet Permanent POOl Capacity is 1.20 times the Way 
Required capacity al WQV Elevation :: NA cubic feel Total Capacity should be the Permanent Pool Capacity 

plus a second way. 

12. Constructed Wetlands Designed as Required in RG-348 Pages 3·7110 3·73 

Required Water Quality Volume for Conslructed Wetlands :: NA cubic feet 

Designed as Required in RG-348 Pages 3-74 to 3·78 

.. 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogic™. 

Required Sedimentalion chamber capacily :: NA cubic feet 
Filter canisters (FCs) to treat WQV NA cartridges 

Filter basin area (RIAf ) :: NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech SlormFiller System NA cubic feet 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swale: 

Drainage Area to be Treated by the Swale:: A = 8.00 acres 
Impervious Cover in Drainage Area :: 4.00 acres 

Rainfall intensity" i :: 1.1 inlhr 
Swale Slope :: 0.Q1 ftJfI 

Side Slope (zl :: 3 
Design Water Depth:: y 0.33 fI 

Weighted Runoff Coefficient:: C 0.54 

Acs :: cross-sectional area of flow in Swale " 13.17 sf 



Pw = Wetted Perimeter = 40.62 feet 

RH = hydraulic radius of flow cross-section = AcsfPw = 0.32 feet 
n = Manning's roughness coefficient = 0.2 

15A. Using the Method Described in the RG-348 

Manning's Equation: Q = ~ Acs RH213 S 0.5 

n 

b = 0.134 x Q - zy 38.51 feet 
y l.67 S O.5 

0= CiA= 4.71 cfs 

To calculate the flow velocity in the swale: 

v (Velocity of Flow in the swale) = Q/Acs = 0.36 ftIsec 

To calculate the resulting swale length: 

L = Minimum Swale Length = V (ftIsec) • 300 (sec) = 107.241eet 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

158. Alternative Method using Excel Solver To solve for bottom v 
Excel can simultaneo 
The required "Swale . 

Design 0 = CiA = 4.71 cfs 
First, highlight Cell F 

Manning's Equation Q = 0.76 cis Error 1 = 3,95 Then click on "Tools' 
Swale Width= 6.00 ft The value In the " Set 

The value in the " By' 
Click on solve. 

Instructions are provided to the right (green comments). 
The resulting "Swale 
If the resulting " Swal 

Flow Velocity 0.36 ftIs 
Minimum Length = 107.24 ft If there is not the opti 

Click on "Tools" and 
Instructions are provided to the right (blue comments). Then proceed as inst 

Design Width = 6ft If you would like to in 
Design Discharge = 0.76 cIs Error 2 = 3.95 Excel can simultaneo 

Design Depth = 0.33 ft The required "Design 



Flow Velocity = 0.32 cfs 
Minimum Length = 97.48 It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth In RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter Strips 	 Designed as Required in RG·348 Pages 3·55 to 3·57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 	 Designed as Required in RG·348 Pages 3-30 to 3-32 & 3·79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG-348 Page 3-30 Equation 3.4: Q =CiA 

C = runoff coefficient for the drainage area = 
i =design rainfall intensity = 
A =drainage area in acres = 

Q = flow rate in cubic leet per second = 

RG-348 Page 3-31 Equation 3.5: VOR =Q/A 

Q =Runoff rate calculated above = 
A = Water surtace area in the wet vault = 

VOR = Overt low Rate = 


Percent TSS Removal from Figure 3-1 (RG-348 Page 3·31) = 


Load removed by Wet Vault = 


If a bypass occurs at a rainfall intensity of less than 1.1 inlhours 
Calculate the efficiency reduction for the actual rainfall intensity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainlall treated from Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

NA Ibs 

0.27 C = Runoff Coefficient = 
1.1 	 in/hour 


1 acres 


0.30 cubic feeVsec 

0.30 cubic feeVsec 

150 square feet 


0.00 feeVsec 

53 percent 

#VALUE! Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

0.546 (JC)2 + 0.328 (lC) + 0.03 

First set the desired I 
Highlight Cell F232 . . 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Oesigl 
If the resulting "Oesi! 
First set the desired I 
Highlight Cell F232. . 
Click on "Tools" and 
The value in the "Set 
The value in the "By I 

Click on solve. 

The resulting "Oesigl 
If the resulting "Desi! 



Resultant TSS Load removed by We! 'vault = #VALUE! Ibs 

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coefficient lor E:! be changed from 0.5 to 0.65 on May 3,2006 

ETOT = [1 - «1 - E,) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 75.00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 70.00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 0.00 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE : 

(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 


LA = ETOT X P X (A, X 34.6 X Ap XO .54) = 2859.741bs 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= NA Ibs 

Impervious Cover Overtreatment= 0.0000 ac 
TSS Removal lor Uncaptured Area = 0.00 Ibs 

BMP Sizing 
EHective Area = NA EA 

Calculated Model Size(s) = #N/A 
Actual Model Size (il multiple values provided in Calculated 


Model Size or if you are choosing a larger model size) = o Model Size 


Surface Area = #N/A 1\2 

OverflOW Rate = #VALUE! Vor 

Rounded Overflow Rate = #VALUEI Vor 
BMP Efficiency % = #VALUEI % 

LA Value = #VALUEI Ibs 

TSS Load Credit = #VALUEI Ibs 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncap!.) #VALUEI 

TSS Treatment by BMP (LM + TSS Uncap!.) = #VALUEI 



21 . Vortech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
Effective Area = 

Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) = 

Surface Area = 


Overflow Rate = 


Rounded Overflow Rate = 


BMP Efficiency % = 

LR Value = 

TSS Load Credit = 

Is Sufficient Treatment Available? (TSS Credit Z. TSS Uncapl.) 

TSS Treatment by BMP (LM + TSS Uncapl.) = 

655.25 
0.0800 
71.81 

0.80 
Vx9000 

Vx16000 

113.10 

0.007770 

0.007800 

90.00 
891 .60 

236.35 

Yes 

727.06 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

It 
Vor 

V", 

% 

Ibs 

Ibs 





Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(AN X p) 

where: LM TOTAl. PROJECT = Required TSS removal resulting from the proposed development =80% of increased load 

AN = Net increase in impervious area for the project 

P = Average annual precipitation. inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan' = 22.10 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post-development impervious area within the limits of the plan' =~acres
. 61 
Total post-development impervious cover fraction' = 0.43 


P = 33 inches 


LM TOTAl. PROJECT = 8249 Ibs . 

• The values entered in these fields should be for the total project area. 

Number of drainage basins I outfalls areas leaving the plan area = 5 

2. Drainaqe Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 4 

Total drainage basin/outfall area = 1.98 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outfall area = 1.40 acres 

Post-development impervious fraction within drainage basin/outfall area = 0.71 


LM THIS BASIN = 1257 Ibs. 


3. Indicate the proposed BMP Code for this basin. 



Proposed BMP = Vortechs 
Removal elliciency = 0 percent 

Aqualogic Cartridge Filter 
Bioretention 
Contech Storm Filter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (La) for this Drainage Basin by the setected BMP Type. 

RG-348 Page 3-33 Equation 3.7: LA = (BMP efficiency) x P x (AI x 34.6 + Ap x 0.54) 

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

AI = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac= 1.98 acres 

AI= 1.40 acres 

Ap= 0.58 acres 

LA = 0 Ibs 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area 

Desired LM TI1IS BASIN = 3482 Ibs. 

F = #DlV/OI 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth = #DIV/O! inches 
Post Development Runoff Coefficient = 0.51 

On-site Water Quality Volume = #DIVlO! cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Off-site area draining to BMP = 0.00 acres 
Off-site Impervious cover draining to BMP = 0.00 acres 

Impervious fraction of off-site area = o 
Off-site Runoff Coefficient = 0.00 

Off-site Water Quality Volume = IDIV/O! cubic feet 

Storage for Sediment = IDIV/O! 

Total Capture Volume (required water quality volume(s) x 1.20) = IDIV/OI cubic feet 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retentionllrrigation System Designed as Required in RG-348 Pages 3-42 to 3-46 

Required Water Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations : 

Soil infiltration/permeability rate = 0.1 inlhr Enter determined permeability rate or assumed value of 0.1 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51 

Required Water Quality Volume for extended detention basin = NA cubic feet 

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA cubic feet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet 
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubic feet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet 
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet 



10. 	Bioretention System 

Required Water Quality Volume for Bioretention Basin = 

11. Wet Basins 

Required capacity of Permanent Pool = 
Required capacity at WQV Elevation = 

12. Constructed Wetlands 

Required Water Quality Volume for Constructed Wetlands = 

Designed as Required in RG-348 Pages 3-63 to 3-65 

NA cubic feet 

Designed as Required in RG-348 Pages 3-66 to 3-71 

NA cubic feet Permanent Pool Capacity is 1.20 times the WQV 
NA cubic feet Total Capacity should be the Permanent Pool Capacity 

plus a second WQV. 

DeSigned as Required in RG-348 Pages 3-71 to 3-73 

NA cubic feet 

13. AguaLogicno. Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicnol. 

Required Sedimentation chamber capacity = 

Filter canisters (FCs) to treat WQV = 


Filter basin area (RIAF) = 


14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = 

NA cubic feet 
NA cartridges 
NA square feet 

NA cubic leet 

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMps { LOAD REMOYALS ARE BASED UpON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES 

15. Grassy Swales 

DeSign parameters for the swale: 

Drainage Area to be Treated by the Swale = A = 
ImpelVious Cover in Drainage Area = 

Rainfall intensity = i = 
Swale Slope = 

Side Slope (z) = 
Design Water Depth =y = 

Weighted Runoff Coefficient = C = 

Acs = cross-sectional area of flow in Swale = 

Designed as Required in RG-348 

8.00 acres 
4.00 acres 

1.1 inlhr 
0.01 ftllt 

3 
0.33 It 
0.54 

13.17 sf 

Pages 3-51 to 3-54 



Pw =Wetted Perimeter 

RH ;;: hydraulic radius oillow cross-section;;: Acs/Pw = 
n = Manning's roughness coefficient '" 

15A. Using the Method Described in the RG-348 

Manning's EquatIOn: 	 Q 1.49 Acs S 05 

n 

b= O.I34xQ -zy 
y1.67 S0.5 

Q CiA 

To calculate the flow velocity in the swale: 

v (Velocity 01 Flow in the swale) = OJAcs 

To calculate the resulting !lwate length: 

L Minimum Swale Length", V (ltIsec) • 300 (sec) 

40.62 feel 

0.32 feet 
0.2 

38.51 leet 

4.71 cis 

0.36 ItIsec 

107.24 feet 

II any of the resulting values do not meet the design requirement set lorth in RG-348, the design parameters must be modified and the solver rerun. 

156. Alternative Method using Excel Solver 

DeSign Q;;: CiA 

Manning's Equation Q '" 
Swale Width", 

Instructions are provided to the right (green comments). 

Flow Velocity 
Minimum Length =0 

Instructions are provided to the right (blue comments). 

DeSign Width = 
Design Discharge 

DeSign Depth 

To solve for bottom 11 

Excel can simultaneo 
The required "Swale . 

4.71 cis 
First, highlight Cell F 

0.76 cis Error 1 '" 3.95 Then click on "Tools' 
6.00 II The value in the "Set 

The value in the "By I 
Click on solve. 

The resulting "Swale 
If the resulting "Swat 

0.36 ItIs 
107.24 It If there is not the opt! 

Click on "Tools" and 
Then proceed as inst 

611 If you would like to in 
0.76 cis Error 2;;: 3.95 Excel can simultaneo 
0.33 II The required "Design 





Flow Velocity = o. ~ cfs 
Minimum Length = 97.4b h 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun_ 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible_ 

16. Vegetated Filter Strips 	 Designed as Required in RG-348 Pages 3-55 to 3-57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 teet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 	 Designed as Required in RG-348 Pages 3·30 to 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 inlhour 

RG-348 Page 3-30 Equation 3.4: Q =CiA 

C =runoff coefficient for the drainage area = 
i =design rainfall intensity = 

A =drainage area in acres = 


Q =flow rate in cubic feet per second = 


RG-348 Page 3-31 Equation 3.5: VOR = Q/A 

Q =Runoff rate calculated above = 
A =Water surface area in the wet vault = 

VOR =Overflow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall Intensity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

NA Ibs 

0.53 C =Runoff Coefficient =0.546 (IC)2 + 0.328 (IC) + 0.03 
1.1 	 in/hour 


1 acres 


0.59 cubic feeVsec 

0.59 cubic feeVsec 

150 square feet 


0.00 feeVsec 

53 percent 

IIVALUEI Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

First set the desired I 
Highlight Cell F232. ­

Click on "Tools" and 
The value in the "Set 
The value in the "By I 

Click on solve_ 

The resulting "Desigl 
If the resulting "Desi! 
First set the desired I 
Highlight Cell F232. ­
Click on "Tools" and 
The value in the " Set 
The value in the "By I 
Click on solve. 

The resulting "Desigl 
If the resulting" Desi! 



Resultant TSS Load removed by Vault := #VAlUEI Ibs 

18. Permeable Concrete Designed as Required in RG·348 Pages 3-79 10 3·83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs installed in a Series Designed as Required in RG-348 Pages 3·32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coetlicient for ~ be changed from 0.5 to 0_65 on May 3, 2006 

EFFICIENCY OF FIRST BMP IN THE SERIES E,:= 

EFFICIENCY OF THE SECOND BMP IN THE SERIES" E2 

EFFICIENCY OF THE THIRD BMP IN THE SERIES:: EJ :: 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 
(AI AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LR " ETOT X P X (AI X 34.6 X Ap XO.54) := 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area:: 

Impervious Cover Overtreatment= 
TSS Removal lor Uncaptured Area :: 

BMPSizing 
Effective Area := 

Calculated Model Size(s) " 
Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) 

Surtace Area := 

Overtlow Rate 

Rounded Overtlow Rate 

BMP Efficiency % '" 
LR Value:= 

TSS Load Credit := 

Is Sufficient Treatment Available? (TSS Credit? TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncap!.) := 

86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

75.00 percent 

70.00 percent 

0.00 percent 

1389.65 Ibs 

NA Ibs 

0.0000 ac 


0.00 Ibs 

NA EA 

#N/A 


0 Model Size 

#N/A If 
#VALUE! Vor 

#VALUEI Va( 

#VALUEI % 

#VALUEI Ibs 

#VALUEI 100 

#VALUEI 

#VAlUEi 



21. Vortech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
EHective Area = 

Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) = 

Sur1ace Area = 

Over1low Rate = 

Rounded Over1low Rate = 
BMP Efficiency % = 

LR Value = 

TSS Load Credit = 

Is SuHicient Treatment Available? (TSS Credit ~ TSS Uncapl.) 

TSS Treatment by BMP (LM + TSS Uncap!.) = 

1256.64 
0.0000 

0.00 

1.28 
Vxl6000 

Vx16000 

113.10 

0.012424 

0.012500 

84 .00 
1351.44 

94.80 

Yes 

1256.64 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

ff 
V", 

Va< 

% 

Ibs 

Ibs 



Te:r8.s Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 61612010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the snrelllos,neef 


1. The Required Load Reduction for the total project: Calculations Irom RG-348 Pages 3-27 to 3-30 

Page 3·29 Equation 3,3: L... " 2T2(AN X p) 

where: L", TOTAL PROJECT" Required TSS removal resulting from the proposed development 80% of increased load 

AN =Net increase in impervious area lor the project 

P" Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = 


Total project area included in plan 

Predevelopment impervious area within the limits of the plan' 


Total post-development impervious area within the limits 01 the plan' 

Total post-development impervious cover fraction' 


P 

L", TOTAL PROJECT 8249 

• The values entered in these fields should be for the total project area. 

Number of drainage basins I outfalls areas leaving the plan area 5 

2. Drainage Basin Parameters (This information should be provided for each basinl: 

Drainage Basin/Outfall Area No. 5 

TOIl'll drainage basin/outfall area = 2.59 acres 

Predevelopment impervious area within drainage basin/outfall area 0.00 acres 


Post-development impervious area within drainage basin/outfall area" 1.88 acres 

Post-development impervious fraction within drainage basin/outfall area 0.73 


4A THIS BASIN = 1687 Ibs, 


3. Indicate the proposed BMP Code lor this basin. 

• = 
Comal 
22.10 acres 



Propos: BMP = Vortechs 
Removal effic,ency = 0 percent 

RG-348 Page 3-33 Equation 3.7: LR = (8MP efliciency) x P x (AI x 34.6 + Ap x 0.54) 

Aqualogic Cartridge Filter 
Bioretenlion 
Conlech Storm Filter 
Constructed Weiland 
Extended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Siormceplor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where: Ac Total On-Site drainage area in the 8MP catchment area 

AI '" Impervious area proposed in the 8MP catchment area 

Ap ::: Pervious area remaining in the 8MP catchment area 

LA TSS Load removed Irom this catchment area by the proposed 8MP 

1.98 acres 

1.40 acres 

0.58 acres 

o Ibs 

Desired 4. THIS BASIN = 3482 Ibs. 

F::: #DIV/IlI 

Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth = #DIVlD! inches 
Post Development Runoff Coefficient = 0.51 

On-site Water Quality Volume = #DIVIOI cubic feet 

calculations from RG-348 Pages 3·36 10 3-37 



r 




OH-site area draining to BMP = 
OH-site Impervious cover draining to BMP = 

Impervious fraction of oH-site area = 
OH-site RunoH CoeHicient = 

Off-site Water Quality Volume = 

Storage for Sediment = 
Total Capture Volume (required water quality volume(s) x 1.20) = 

0.00 acres 
0.00 acres 
o 

0.00 
#DIVlO! cubic feet 

#DlV/O! 

#DlV/O! cubic feet 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46 

Required Water Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-40 to 3-51 

Required Water Quality Volume for extended detention basin = NA cubic feet 

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA 

Minimum lilter basin area = NA 

Maximum sedimentation basin area = NA 
Minimum sedimentation basin area = NA 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA 

Minimum filter basin area = NA 

Maximum sedimentation basin area = NA 
Minimum sedimentation basin area = NA 

cubic feet 

square feet 

square feet 
square feet 

cubic feet 

square feet 

square feet 
square feet 

For minimum water depth of 2 feet 

For maximum water depth of 8 feet 


For minimum water depth of 2 feet 

For maximum water depth of 8 feet 




10. Bioretention System Designed as Rt· 'd in RG-348 P-: )S 3-63 to 3-65 

Required Water Quality Volume lor Bioretention Basin = NA c: l '~ leet 

11. Wet Basins Designed as ReqUired in RG-348 Pages 3-66 to 3-71 

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the wav 
Required capacity at WQV Elevation = NA cubic leet Totaf Capacity shoufd be the Permanent Poof Capacity 

plus a second wav. 

12_ Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73 

Required Water Quality Volume lor Constructed Wetlands = NA cubic leet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20"10 increase with maintenance contract with AquaLogic™. 

Required Sedimentation chamber capacity = NA cubic feet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA cubic feet 

THE SIZING REaUIREMENTS FOR THE FOLLOWING BMps {LOAD REMOYALS ARE BASEP UpON FLOW RATES - NOT CALCULATEP WATER aUALITY VOLUMES 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swale: 

Drainage Area to be Treated by the Swale = A = 8.00 acres 

Impervious Cover in Drainage Area = 4.00 acres 


Rainfall intensity = i = 1.1 inlhr 

Swale Slope = 0.01 flllt 


Side Slope (z) = 3 

Design Water Depth =y = 0.33 It 


Weighted Runoff Coefficient =C = 0.54 


Acs = cross'sectional area of flow in Swale = 13.17 sf 



Pw = Wetted Perimeter = 


RH = hydraulic radius of flow cross-section =AcslPw = 

n = Manning's roughness coeHicient = 


15A. Using the Method Described in the RG-348 

Manning's Equation: 	 Q = 1.49 Acs RH2I:l S 0.5 

n 

b= O.l34xQ -zy 
y' 67 SO.5 

Q= CiA= 

To calculate the flow velocity in the swale: 

V (Velocity 01 Flow in the swale) = Q/Acs = 

To calculate the resulting swale length: 

L = Minimum Swale Length = V (ftIsec) • 300 (sec) = 

40.62 feet 

0.32 feet 
0.2 

38.51 feet 

4.71 cfs 

0.36 ftIsec 

107.24 feet 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equation Q = 
Swale Width: 

Instructions are provided to the right (green comments). 

Flow Velocity 
Minimum Length = 

Instructions are provided to the right (blue comments). 

Design Width = 
Design Discharge = 

Design Depth = 

4.71 cfs 

0.76 cIs 	 Error 1 = 3.95 
6.00 ft 

0.36 ftIs 
107.24 tt 

6tt 
0.76 cfs 	 Error 2 = 3.95 
0.33 tt 

To solve for bottom v 
Excel can simultaneo 
The required "Swale . 

First, highlight Cell F 
Then click on "Tools' 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Swale 
If the resulting "Swal 

If there is not the opti 
Click on "Tools" and 
Then proceed as inst 

If you would like to in 
Excel can slmuttaneo 
The required " Design 



Flow Velocily = 0.32 cis 
Minimum Length = 97.48 It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth In RG-348, widening the swale bottom value may not be possible. 

16. Vegetaled Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG-348 Page 3-30 Equation 3.4: Q =CiA 

C =runoff coefficient for the drainage area = 
i =design rainfall intensity = 
A =drainage area in acres = 

Q = flow rate in cubic feet per second = 

RG-348 Page 3-31 Equation 3.5: VOR = Q/A 

Q = Runoff rate calculated above = 
A = Water surface area in the wet vault = 

VOR = Overflow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intensity of less than 1.1 inlhours 
Calcutate the efficiency reduction for the actual rainfall intensity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 

NA Ibs 

0.56 C = Runoff Coefficient = 
1.1 in/hour 


1 acres 


0.61 cubic feeVsec 

0.61 cubic feeVsec 

150 square feet 


0.00 feeVsec 

53 percent 

#VALUEI Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

0.546 (IC)' + 0.328 (IC) + 0.03 

First set the desired I 
Highfight Cell F232 .. 

Ctick on "Tools" and 
The value in the "Set 
The value in the "By' 
Click on sotve. 

The resulting "Desigr 
If the resulting "Desi! 
First set the desired t 
Highlight Cell F232. . 
Click on "Tools" and 
The value in the "Set 
The value in the "By' 
Click on solve. 

The resulting "Desigl 
If the resulting "Desi! 



Resultant TSS Load removed by Wet Vault" ItVALUEI Ibs 

18. Permeable Concrete Designed as Required in RG-34S Pages 3-79103·83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-34S Pages 3-32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coefficient for Ea be changed from 0.5 to 0.65 on May 3,2006 

ETOT [1 - ((1 E,l X (1 0.65E2l)( (1 0.25E3))] X 100" 

EFFICIENCY OF FIRST 8MP IN THE SERIES E\" 

EFFICIENCY OF THE SECOND 8MP IN THE SERIES E2 " 

EFFICIENCY OF THE THIRD BMP IN THE SERIES == E3 == 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LA " ETOT X P X (A, X 34.6 X Ap XO.54) 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatmenl= 
TSS Aemovallor Uncaptured Area" 

BMP Sizing 
Effective Area" 

Calculated Model Size(s) " 
Actual Model Size (if multiple values provided in Calculated 

Model Size or il you are choosing a larger model size) 

Surtace Area" 

Overt low Rate" 

Rounded Overflow Rate 
BMP Efficiency % 

LA Value" 

TSS Load Credit = 

86.38 percent 

75.00 percent 

70.00 percent 

0.00 percent 

1389.65 Ibs 

NA Ibs 
0.0000 ac 

0.00 Ibs 

NA EA 
ItN/A 

o Model Size 

ItN/A 

ItVALUEI 

ItVALUEI 
ItVALUEI 
lIVALUEI Ibs 

ItVALUEI Ibs 

NET EFFICIENCY OF THE BMPs IN THE SERIES 

Is Sufficient Treatment Available? (TSS Credit;::. TSS Uncapt.) ItVALUEI 

TSS Treatment by 8MP (LM + TSS Uncap!.) ItVALUEI 



21. 	Vo(tech 
Required TSS Removal in BMP Drainage Area: 

Impervious Cover Overtreatment: 
TSS Removal for Uncaptured Area: 

BMP Sizing 
Effective Area = 

Calculated Model Size(s) : 

Actual Model Size (if choosing larger model size) = 

Surface Area = 
Overflow Rate = 

Rounded Overflow Rate: 
BMP Efficiency % = 

LR Value = 

TSS Load Credit: 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncap\.) 

TSS Treatment by BMP (LM + TSS Uncap!.) : 

1687.49 
0.0000 

0.00 

1.71 
Vx1319 

Vx1421 

153.90 

0.012246 

0.012500 
84.00 

1813.76 

126.27 

Yes 

1687.49 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

If 
Vor 

Vor 
% 

Ibs 

Ibs 







EH~T'IG l r~E E R IN ('& S UR'!EYII\lG 

FlE:ce'IVED 
OCT 11 2010 

LETTER OF TRANSMITTAL 
COUNTY ENGlNEER. 

ATTN: Alan Jones DATE: 8-10-10 

To: TCEQ RE: Christ Our King Anglican Church 
WPAP 

WE ARE SENDING YOU • attached o under separate cover the following: 

o shop drawings o prints o standards D specifications 

o plans o copy of letter o ordinance D other: 

COPIES ITEM DESCRIPTION 

1 Original Christ Our King Anglican Church WPAP Resubmittal 

4 Copies Christ Our King Anglican Church WPAP Resubmittal 

THESE ARE TRANSMITTED AS CHECKED BELOW: 

• for approval o approved as submitted o resubmit o copies for approval 

D for your use [J approved as noted o submit [J copies for distribution 

D as requested [J returned for corrections o return [J corrected prints 

D for review and comment o other: 

Signed 

/ 

Transmittal Letter-TCEQ-WPAP Resubmittai-201 0-08-1 O.docx 
Page 1 of 1 



August 10, 10 

o 

13 (San Antonio) 
Quality 

Church Water Pollution Abatement ication 

08/02/2010 
comments 

are in bold. 

1. Water 	 not agree 
a. 	 Assessment- The 

Table is referred to as 
(Vpo. 

Narrative Description has been corrected, see 

b. 	 WPAP Application, ltem#20. status 
Assessment, Item #11, status of wells. 

in/ormation on well statuses. Please make 
whether the requirements noted in the 

Aquifer Authority have been 

of development (Construction of Fellowship 
and S-6 will supply water new Fellowship 

owner is aware of the requirements a pu bUc 
water In their opinion, they will not meet the threshold for a 

water supply in the first phase of the public 
water supply threshold is met, they will to abandon the 

wells in accordance with 16 TAC Chapter 
into NBU's public water system, or ensure 

meet the requirements of a public water 
regulations. 



2. Wastewater TCEQ-0584, WPAP 
could ((flecr sur/ace and ground'r,;oter quality, w(lstew(lfer 
Thefoeility is to more than 23,000 gal/ons (J/ wastewater per 
definition, facilities do not treat or dispose ofmore than 5,000 
gallons An individllal vvastewater permit is requiredfor 

wastew(l{er. Please contact's Water Quality 
Sec/ion, about the proposedfacility. Please find 
30 2]3. wu! 213.8(0)(6) apply. 

application. 

The first five of development will result in wastewater flows 
less than 5,000 per day. The assumption of the design was that by 
time the final phase will be constructed (approximately 10·20 years) 
public sewer would be available from NBU or the church will apply for an 
individual wastewater permit. 

Please accept comments If 
you need additional do not hesitate to contact 
myself or James 



FAX TRANSMITT Ai. . 	 . 

DATE: 	 8/212010 NUMBER OF PAGES (including this cover shHt): 

Pl'Ot8dillgTe'XaS 

by RodU\:iflg an<! TO: Name Mr. Jeffrey D. Moeller. P,E.


Prevrina PollutJon 

Organization HMT Engineering &SurVeying 

FAX Number 

TO; N;ame 

OrganiZation Christ Our King Anglican Church 

FAX Number 

FROM: 	 TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Name 

Division/Region Field Operations Division, Region 13 (San Antonio) 

Telephone Number ...lo::..:..:.t..~;;.....:.;;:;.;...;_______________ 

FAX Number 

~~i!U~~ Comal County 
NMv.lE OF PROJECT: Christ Our King Ang1:i~ Church, located on PM 1863, 0.75 miles 
southwest of State Highway46, New Braunfels, Texas 

OF PLAN: Request Approvat Water Pollution 
Texas AdIninist:rative Code (TAC) Chapter 213 EdWards Aquifer 
'.Edwards Aquifer Protection PrOgram Sim Antonio File ID No. 2935.00 
Investigation No. 828713, Regulated Entity No: 

Plan (WPAP); 30 

We are in the process of technically reviewing the WPAP application you the 
reI~:ren,CeQ project. Before we can proceed with our reView, the following comments relating to the 
application must be addressed: 

1. Water Wells - Information does not agree throughout the application. 
a. TCEQ-OS.8S, Geologic Assessment . 

The well Assessment Table is referred to as "S-3" in the Narrative Description. 

Please correct the typo. 

b. TCEQ-0584, "WPAP application, Item #20, status ofwells, and TCEQ-0585, Geologic Assessment, 

Item #11. status of wells. , 

The give infonnation on wen statuses. Please needed corrections. 


relate whether the requirements noted in the June 21, 2010 letter from the Edwards Aquifer 
Authority have been addressed. . 

http:TCEQ-OS.8S


po 

:Mr. Salsman and Mx. Moeller 
August 2,2010 
Page 2 

2. Wastewater Treatment 
TCEQ-0584, WPAP application, Itcm#5, any factors that could affect surface and groundwater 
quality, and Item #15, wastewater disposal. . 
The facility is to generate more than 231000 gallons ofwastewater per day. By definition, on-site 
sewage facilities do not treat or dispose of more than 5,000 gallonS of sewage each day. An 
individual wastewater permit is required for the anticipated amount of wastewater. Please contapt 
TCEQ's Water Quality Division, Wastewater Permitting Section, about the proposed facility. 
Please find whether the prohibition noted by 30 TAC 213.6(a)(1) and 213.8(a)(6) apply. Please 
correct the reSponse and relate the status of any pennit application. 

We ask tha.t you submit one original and three copies of the amended materials to sUpplement the 
WPAP application to this office by no later than 14 days from the date of this lettB to avoid denial 
ofthe plan. Ifthe response to this notice is not received, is incomplete or inadequate, or provides new 
. information that is incomplete or inadequate, a second nOtice will be sent to you requiring a response 
within 14 days from the notice date. !fthc response to the second notice is not recieved, is incomplete 
or inad~uate, or provides new information that is incomplete or inadaquate, the application will be 
denied unless you provide written notification that the application is being withdrawn. Please note that 
the applicatiOn fee will be forfeited if the plan is not withdIawn. Ifyou have any questions or require 
additional infonnation, please contact Alan G. Jones the Edwards Aquifer Prote~on Program ofthe 
San Antonio Regional Office at (210)' 4034074. 



FEATURE NARRATIVE 


467 F.M. 1863 

Five are as follows: 

Three man-made features in bedrock were observed on Features and are 

is a manmade stock tank on 
Clay. stock tank on the 

Rio are lined with fine-grained 
sediment without open pathways observed. on point in the geologic 
assessment table criteria in the Infiltration Probability Flowchart the 

a low probability of infiltration and are not sensitive. 

Two 

near F.M. 1863, in 

water wells located on the hilltop and In the north central portion of the S-6 is a 
water well casing and riser plug, currently used as a well, with surrounding the at the 
ground Features S-1 and S-2 were surrounded concrete surface completion that 
are in good shape without any open pathways observed between the casing and native ground. 

on the point the geologic assessment table and criteria in the Infiltration 
Probability Flowchart of the features a low probability of rapid infiltration and are 

not 

According to literature (Collins, 1 ), there is an inferred fault (Feature S-5) mapped on 
southeastern portion of This appears to trend North 21() and forms saddle 
nar'A/a<>n two hilltops along the eastern property boundary. No evidence this was in 
the field. This fault is not extensive relative to similar in the area, appears to have limited 
offset, and juxtaposes like formations. There were no open pathways observed in the area of the 

Based on the point in the geologic assessment and criteria in the Rapid Infiltration 
Probability Flowchart of feature a low probability rapid infiltration and is 

not 

&Associates, Inc. Job No. 2009-307 



SCS will be submitted at a later The owner is aware that 
may be installed prior to executive approval. 

sewage collection will convey the 	 to the 
Treatment Plant. treatment facility is: 


existing. 

proposed. 


16. 	 private laterals will be inspected as required in 30 TAC 

SITE PLAN REQUIREMENTS 

Items 17 through 27 must be included on the Site Plan. 

17. 	 The Site must have a minimum scale of 1" = 400'. 
Site Scale: 1" = 100 ' 

18. 	 1OO-year floodplain boundaries 
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 is located within the i00-year floodplain. 

The 100-year floodplain boundaries are based on the following specific (including of 
material) sources{s): 

19. 	 X layout of the development is shown with existing and finished contours at 
appropriate, but not than ten-foot contour intervals. Show lots, 
centers, buildings, etc. 

layout of development is shown with existing contours. Finished topographic 
contours will not differ from the existing topographic configuration and are not shown. 

20. 	 known wells (oil, water, unplugged, capped and/or abandoned, holes, 
X are _3_(#) wells present on the project site and the locations are shown and 

labeled. (Check all of the following apply) 
The wells are not in use and have been properly abandoned. 

wells are not in use and will properly abandoned. 
The wells are in use comply with 30 TAC §238. 
There are no wells or test of any kind known to on the project site. 

21. 	 Geologic or manmade features which are on the 
All sensitive and possibly sensitive geologic or manmade features identified in the 
Geologic Assessment are shown and labeled. 
No sensitive and possibly geologic or manmade were identified in 
the Geologic Assessment. 
ATTACHMENT D - Exception to the Required Geologic Assessment. An exception 
to the Geologic Assessment requirement is and explained in ATTACHMENT 
o provided at the end of this form. Geologic or manmade features were found and are 
shown labeled. 
ATTACHMENT D - Exception to the Required Geologic exception 
to the Geologic Assessment requirement is requested and explained in ATTACHMENT 
o provided the end of this form. No geologic or manmade features were found. 

TCEQ-0584 (Rev.1 0101/04) 	 Page 3 of 4 



6. Method of positional data: 
Global Positioning System (GPS) technology. 

Other method(s). 


7. 	 The project is shown and labeled on the Geologic Map. 

8. 	 Surface geologic units are shown and labeled on the Geologic Map. 

9. 	 Geologic or manmade features were discovered on the project site during the 
investigation. They are shown labeled on Geologic Map and are described in 
the Geologic Assessment Table. 
Geologic or manmade were not discovered on the project site during the field 
investigation. 

10. 	 The Recharge Zone boundary is shown labeled, if appropriate. 

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

There are _3_(#) wells present on project and locations are shown and labeled. 
(Check all of the following that apply.) 

wells are not in use and have been properly abandoned. 
x wells are not in use and will be properly abandoned. (S 2 and S 6) 
X The wells are in use and comply with 16 TAC Chapter 76. (S41 

are no wells or holes any kind known to exist on the 

ADMINISTRATIVE INFORMATION 

One (1) original and (3) of the completed assessment has been provided. 

Date(s) Assessment was performed: 

To the best my knowledge, the responses to this form accurately reflect all information requested 
concerning the proposed regulated activities and methods to protect the Aquifer. My signature 

that I am qualified as a geologist as by 30 TAC Chapter 213. 

Signature of Geologist 

Representing: _.L:!.!..~~~~~~L...!.!..!!!::!.:..L~~~~~~!.!.....____________ 

Telephone 210-308-5884 

If you have questions on how to fill out this form or about the Edwards Aquifer protection program, please contact us at 210/490·3096 for 
projects located in the San Antonio or 5121339-2929 for projects located in the Austin Region. 

Individuals are entitled to request and review their personal information that the agency gathers on its forms. They may also have any errors in their 
information corrected. To review such information, contact us at 512/239-3282. 

TCEQ-0585 (Rev. 10-01-04) 	 Page 2 2 
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Bryan W. Shaw, Ph. D, Chairman 

Buddy Garcia, Commissioner 

Carlos Rubenstein., Commissioner 

Mark R. Vickery, P.G., Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 

June 9, 2010 

JU 1 1 zara 
Mr. Thomas H. Hornseth, P.E. 

COliN[): . j l.i J fERComa I County Engineer 
195 David Jonas Drive 
New Braunfels TX 78132-3710 

Re: 	 Edwards Aquifer, Comal County 
PROJECT NAME: Christ our King Anglican Church, located on FM1863 0.75 miles southwest 
of State Highway 46, New Braunfels, Texas 
PLAN TYPE: Application for Approval of a Water Pollution Abatement Plan (WPAP) 30 Texas 
Administration Code (TAC) Chapter 213; Edwards Aquifer Protection Program 
EAPP File No.: 2935 .00 

Dear Mr. Hornseth: 

The referenced application administratively complete on June 8,20 I0, is being forwarded to you pursuant 
to the Edwards Aquifer Rules. The Texas Commission on Environmental Quality (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. 

Please forward your comments to this office by July 7, 2010. 

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 

Z~J::n~:' 
Water Section Manager 
San Antonio Regional Office 

LMB/eg 

R/;pu To' REGION 13 • 14250 JUDSON RD.• SAN ANTONIO, TEXAS 78233-4480 • 210·490·3096 • FAX 210·545·4329 

P.O. Box 13087 • Austin, Texas 78711-3087 • 512-239·1000 • Internet address: www.tceq .state.tx.us 
printed on recycled paper using soy~based ink 

http:www.tceq.state.tx.us


N2293500 

WATER POLLUTION ABATEMENT PLAN RECEIV 

JU 11 2010FOR 
COUNTY ENG1!\hLR 

CHRIST OUR KING ANGLICAN CHURCH 

PREPARED FOR 

Texas Commission on Environmental Quality 
Region 1 3 - San Antonio 


14250 Judson Road 

San Antonio, Texas 78233 


210-490-3096 (office) 

210-545-4329 (fax) 


CEQ-R13 
JUNDB lOlO 

SAN ANTONIO 

PREPARED BY 

H~T 
ENGINEERING & SURVEYING 

HOLLMIG· MOELLER· THORNHILL 

F-10961 


Jeffrey D. Moeller, P.E. 

41 0 N. Seguin St 


New Braunfels, TX 781 30 


Prepared 
June 7, 2010 



EIVEDGeneral Information Form 
For Regulated Activities on the JU 11 2010

Edwards Aquifer Recharge and Transition Zones 
and Relating to 30 TAC §213.4(b) & §213.5(b)(2)(A), ( ).OLNTYENGINE 

Effective June 1, 1999 ER 

REGULATED ENTITY NAME: Christ Our King Anglican Church 
COUNTY: ComaI STREAM BASIN: Blieders Creek, Dry Comal Tributary 

EDWARDS AQUIFER: .x. RECHARGE ZONE 
TRANSITION ZONE 

PLAN TYPE: X WPAP AST EXCEPTION 
SCS UST MODIFICATION 

CUSTOMER INFORMATION 

1 . Customer (Applicant): 

Contact Person: Charles Salsman 
Entity: Christ Our King Anglican Church 
Mailing Address: 111 W. San Antonio, St. Suite 250 
City, State: __~N~e~w-:-=B~r:...:::a~u~n~fe~ls::J.'''''':TX=.___-=-::~- Zip: 78130-5158 
Telephone: __...J.(8::.,:3:..::0;.&,:)6:,:3.:.,2-...:..7..:....74..:....:4:......-____ FAX: (830)632-7779 

Agent/Representative (If any): 

:-'ontact Person: Jeffrey D. Moeller, P.E. 
Entity: HMT Engineering & Surveying 
Mailing Address: 410 N. Seguin Street 
City, State: __......:..::N~ew.:.:....::B:.::r~a~u.:.:.nf:.;::e;..:.;ls::.l.,.....:T....;::e;.:.:.x=as:.....____ Zip: 78130-5085 
Telephone: __...J.(8::.,:3=0.L,.)6=2=5;",,;:-8=5=55:.......____ FAX: (830) 625-8556 

2. 	 This project is inside the city limits of _____________ 
This project 	is outside the city limits but inside the ET J (extra-territorial jurisdiction) of 

New Braunfels 
This project is not located within any city's limits or ETJ. 

3. 	 The location of the project site is described below. The description provides sufficient detail 
and clarity so that the TCEQ's Regional staff can easily locate the project and site boundaries 
for a field investigation. 

Christ Our King Anglican Church is located on FM 1863 approximately 0.75 miles 
southwest of the intersection with State Highway 46. 

4. 	 x ATTACHMENT A - ROAD MAP. A road map showing directions to and the location of 
the project site is attached at the end of this form. 

5. 	 ATTACHMENT B - USGS I EDWARDS RECHARGE ZONE MAP. A copy of the 
official 7 Y2 minute USGS Quadrangle Map (Scale: 1" = 2000') of the Edwards 
Recharge Zone is attached behind this sheet. The map(s) should clearly show: 

F .E.l J ,)587 (Rev. 10101/2004) 	 Page 1 of 3 
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-1L Project site. 

-1L USGS Quadrangle Name(s). 

-1L Boundaries of the Recharge Zone (and Transition Zone, if applicable). 

-1L Drainage path from the project to the boundary of the Recharge Zone. 


6. 	 x Sufficient survey staking is provided on the project to allow TCEQ regional staff to 
locate the boundaries and alignment of the regulated activities and the geologic or 
manmade features noted in the Geologic Assessment. The TCEQ must be able to 
inspect the project site or the application will be returned. 

7. 	 ATTACHMENT C - PROJECT DESCRIPTION. Attached at the end of this form is a 
detailed narrative description of the proposed project. 

8. 	 Existing project site conditions are noted below: 
Existing commercial site 
Existing industrial site 

X 	 Existing residential site 

Existing paved and/or unpaved roads 

Undeveloped (Cleared) 

Undeveloped (Undisturbed/Uncleared) 

Other: _____________ 

PROHIBITED ACTIVITIES 

9. 	 I am aware that the following activities are prohibited on the Recharge Zone and are 
not proposed for this project: 

(1) 	 waste disposal wells regulated under 30 TAC Chapter 331 of this title (relating 
to Underground Injection Control); 

(2) 	 new. feedlot/concentrated animal feeding operations, as defined in 30 TAC 
§213.3; 

(3) 	 land disposal of Class I wastes, as defined in 30 TAC §335.1 ; 
(4) 	 the use of sewage holding tanks as parts of organized collection systems; and 
(5) 	 new municipal solid waste landfill facilities required to meet and comply with 

Type I standards which are defined in §330.41 (b), (c), and (d) of this title 
(relating to Types of Municipal Solid Waste Facilities). 

I :1m aware that the following activities are prohibited on the Transition Zone and are 
not proposed for this project: 

(1) 	 waste disposal wells regulated under 30 TAC Chapter 331 (relating to 
Underground Injection Control); 

(2) 	 land disposal of Class I wastes, as defined in 30 TAC §335.1 ; and 
(3) 	 new municipal solid waste landfill facilities required to meet and comply with 

Type I standards which are defined in §330.41 (b), (c), and (d) of this title. 

ADMINISTRATIVE INFORMATION 

11. 	 The fee for the plan(s) is based on: 

For a Water Pollution Abatement Plan and Modifications, the total acreage of the site 
where regulated activities will occur. 

TCEO-058? (Rev, 10101/2004) 	 Page 2 of 3 
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Modifications, the total 
Tr\n,T,.,,..,'O of all collection lines. 

a UST Facility or an AST Facility Plan, the total number of tanks or piping 
systems. 
A Contributing Zone 
A request for an exception to any substantive 

an Organized Collection System 

of the regulations to the 

protection of water quality. 

A request for an to a previously approved plan. 


12. 	 Application fees are due and payable at the time the 
application until the 

Form 

is filed. If the correct is 
not submitted, the TCEQ is not required to consider fee is 

Both the the Edwards Aquifer have to the 

TCEO cashier 
Austin Regional Office (for projects in Hays, Williamson Counties) 

Antonio Regional Office (for projects in Kinney, Medina, Uvalde 
Counties) 

13. 	 Submit one (1) original and three (3) of the completed application to the 
appropriate regional office for distribution by 	 TCEO to the local municipality or 

groundwater conservation districts, and the TCEO's Central Office. 

14. 	 No person shall commence any regulated until the Edwards Aquifer Protection 
Plan(s) for the activity been filed with and approved by the executive director. 
No person shall commence any regulated until the Contributing Plan for 
the activity has with the executive 

To the of my knowledge, the responses to this form reflect all information requested 
concerning the proposed regulated activities and methods to protect the Edwards Aquifer. This 
GENERAL INFORMATION FORM is hereby submitted for TCEO review. application was 

Print 

que:stlor,s on how to fill out this form or about the Edwards Aquifer protection program, 
oroiQcta located In the San Antonio 

Date 

contact us at 2101490­
or 5121339-2929 for projects located In the Austin 

:1re entitled to request and review their personal information thai the gathers on its forms. They may also have any errors 
If Iformation corrected. To review such information, contact us at 512J2~19-3:282. 
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Our King Anglican Church General Information 
Pollution Abatement Plan 

Project Description 

Our King Anglican Church is located on the south side of FM 
southwest of the intersection with State Highway 46. (See 

are 2 existing houses on-site along with some storage buildings. The 
one drains north to Blieders Creek, the second 

,-,v."",,, Creek.According to the Flood Insurance Rate 
floodplain located within the property. 

is orcioo:sed constructed in 6 Phases 

and permanent BMP's 


will include a water 
Facility is proposed to treat 

are three on-site wells that will provide water 

cover for ultimate development of the 22.11 acre 
41.2%. The site will utilize a combination of 

Stormwater treatment systems to treat storm water runoff generated by the 

phasing of the project, there will not be more than 10 acres of 
one common drainage area that will occur at one time. The site is 

into two drainage areas. (See Drainage Area Map) 
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GEOLOGIC ASSESSMENT 


For: 


WPAP GEOLOGIC ASSESSMENT 

PROPOSED CHRIST OUR KING ANGLICAN CHURCH 


467 F.M. 1863 

NEW BRAUNFELS, TEXAS 


ARIAS &ASSOCIATES 

Geotech n i ca l · Environmenta l · Test in g 

Prepared for: 


Christ Our King Anglican Church 

C/O Charles W. Salsman 


1111 W. San Antonio Street 

New Braunfels, Texas 78130 


Job Number 2009-307 

June 2010 




are 

Recharge/transition 
TAC §213.5(b)(3), Effective June 1, 1999 

ULATED ENTITY 

TYPE PROJECT: .x. WPAP AST SCS UST 

LOCATION PROJECT: Recharge Zone Transition Zone _ Contributing Zone within the 

INFORMATION 

evaluated using attached 
GEOLOGIC ASSESSMENT 

1. Geologic or manmade 

2. 	 Soil cover on the project site is summarized in the table below and uses the Hydrologic 
Groups" (Urban Hydrology for Small Watersheds, Technical Release No. 55, Appendix A, Soil 
Conservation Service, 1986). If there is more one soil type on the project site, each 
type on the Geologic Map or a soils 

Units, Infiltration 
Characteristics & Thickness 

B. 

* Soil Group Definitions 
(Abbreviated) 

a moderate 
thoroughly 

C. Soils having a slow infiltration 
rate when thoroughly wetted. 

: D. Soils having a very slow 
rate when thoroughly • 

Soil Name Group* Thickness 
(feet) 

Krum 1 to 3% slopes: (KrB) I o 1.0 - 1.5 

Krum clay, 3 to 5% slopes (KrC) 

Medlin-Eckrant association, 
8% 

o 

o 

0.5-1.0 

0.5-1.0 

Rumple-Comfort association, 
undulating, 1 to 8% 

C 1.0 1.5 

X A STRATIGRAPHIC COLUMN is attached at the end this form that shows formations, 
The outcropping unit should at the top the stratigraphic 

column. 

A NARRATIVE DESCRIPTION OF SITE SPECIFIC GEOLOGY is attached at the end of 
this form The description must include a discussion of for fluid movement to 
the Aquifer, stratigraphy, structure, karst the 

Appropriate SITE GEOLOGIC MAP(S) are attached: 

The Geologic Map must be the same scale as the applicant's Site Plan. The minimum 
scale is 1" : 400' 

Applicant's Plan 	 1" :=; _--'-;::;"::;" 

Site Geologic Map Scale 1" =_~~ 


Soils Map (if more than 1 soil type) 1" 400' 
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6. 	 Method of collecting positional data: 
X Global Positioning System (GPS) technology. 


Other method(s) . 


7. 	 X The project site is shown and labeled on the Site Geologic Map. 

8. 	 X Surface geologic units are shown and labeled on the Site Geologic Map. 

9. 	 X Geologic or manmade features were discovered on the project site during the field 
investigation. They are shown and labeled on the Site Geologic Map and are described in 
the attached Geologic Assessment Table. 
Geologic or manmade features were not discovered on the project site during the field 
investigation . 

10. 	 X The Recharge Zone boundary is shown and labeled, if appropriate. 

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

.L There are _3_(#) wells present on the project site and the locations are shown and labeled. 
(Check all of the following that apply.) 

The wells are not in use and have been properly abandoned . 
.x. The wells are not in use and will be properly abandoned. (5-2 and 5-6) 
X The wells are in use and comply with 16 TAC Chapter 76. (5-1) 

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

ADMINISTRATIVE INFORMATION 

12. 	 X One (1) original and three (3) copies of the completed assessment has been provided. 

Date(s) Geologic Assessment was performed: 
Date(s) April 30, 2009 

To the best of my knowledge, the responses to this form accurately reflect all information requested 
concerning the proposed regulated activities and methods to protect the Edwards Aquifer. My signature 
certifies that I am qualified as a geologist as defined by 30 TAC Chapter 213. 

Kevin L. Wooster, P.G. 

Print Name of Geologist 
 Telephone 210-308-5884 

Fax 210-308-8731 

~L.~ June 4,2010 
'Signature of Geologist Date 

Representi ng: _...!...A.:..:.r.:..=ia:.::s:,-:&:::.....:....A.:..=s""'s..:::co..:::ccl:.::::a~te""se.J., -'.I!...!.nc""".CL.,..:::cJ..:::co""'b-'.N""'0"".-'-":2:,::0""'0"""9'--3:::<,0:::..7'--_____________· 
(Name of Company) 

If you have questions on how to fill out this form or about the Edwards Aquifer protection program, please contact us at 210/490-3096 
for projects located in the San Antonio Region or 5121339-2929 for projects located in the Austin Region . 

Individuals are entitled to request and review their personal information that the agency gathers on its forms . They may also have any errors in 
their information corrected . To review such information. contact us at 5121239-3282 . 
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I IGEOLOGIC ASSESSMENT TABLE I PROJECT NAME: Proposed Christ Our King Anglican Church, 467 F.M. 1863 
LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING 

lA lB' l C ' 2A 2B 3 4 5 5A 6 7 BA BB 9 10 11 12 

FEATUA.E 10 lATITUDE LONG ITUOE 
F"EA TURE 

n PE POINTS FORMATION DIMENSIONS frCE 
TRENO 

(DEGREES) " 8 
DENSITY 
INOI!'l) 

APEAT UR · 
,FEET) INFIU 

RELATIVE 
rNFIt TA AT ION 

RATE 

TOTAL SENSITI VIT Y 
CA TCHMENT 

AREA (ACRES) 
TOPOGRAPHY 

Degree s Mlnules Seconds Degrees Mln ufes Seconds X v Z 10 <40 ,40 <1.6 ~ 

8-1 29 42 50.9 98 11 13.1 MB 30 Kbu 1.0 1.0 >200 Water well & concrete pad X 5 35 X X Hillto~ 

8-2 29 42 52.3 98 11 14.8 MB 30 Kbu 1.0 1.0 >200 Water well & concrete pad X 5 35 X X Hilltop 
8-3 29 42 46.8 98 11 8.0 CD 5 Kdr 90 165 8 F 5 10 X X Hillside 
8-4 29 42 51.4 98 11 20.7 CD 5 Kdr 70 120 6 F 5 10 X X Hillside 
8-5 29 42 46.9 98 11 5.2 F 20 KgVKep >750 N 21 E F 15 35 X X Hillside 
8-6 29 42 49.8 98 11 16.6 MB 30 Kbu 1.0 1.0 >200 Water well casing and cap X 5 35 X X Hilltoj> 

I have read. I understood. and I have followed the Texas Commission on Environmental Qualily's Instructions to Geologists. The 

informalion presenled here complies wilh thai document and is a true representation 01 the conditions observed in the field 

My signature cer1ifies thai I am qualified as a geologist as defined by 30 TAC Chapter 21 3. 

DATUM NAD 83 

2A TYPE TYPE 

C Cave 

SC Solution cavity h = Horizontat Feature 

SF 

F 

0 

MB 

SW 

SH 

CD 

Z 

Solution·enlarged Iracture(s) 

Fault 

Other natural bedrock leatures 

Manmade leature in bedrock 

Swallow hole 

Sinkhole 

Non·karst closed depression 

Zone. clustered or aligned leatures 

2B POINTS 

30 

20 

20 

20 

5 

30 

30 

20 

5 
30 

8A INFILLING 

N None. exposed bedrock 

C Coarse· cobbles. breakdown. sand. gravel 

o Loose or soft mud or soil , organics. leaves. sticks. dark cotors 

F Fines, compacted clay-rich sedimen1. soil profile, gray or red colors 

V Vegetation. Give details in narrative description 

FS Flowstone, cements, cave deposits 

X Other materials 

12 TOPOGRAPHY 

CliH, Hilltop, Hillside, Drainage, Floodplain, Streambed 

Date: June 4,2010 


Sheet of 
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FEATURE LOCATION TABLE 

WPAP GEOLOGIC ASSESSMENT 

PROPOSED CHRIST OUR KING ANGLICAN CHURCH 


467 F.M. 1863 

NEW BRAUNFELS, TEXAS 


Latitude Longitude 
Feature No. Deg I Min I Sec Deg I Min I Sec Type Date Measured By 

S-1 29 42 50.9 98 11 13.1 MB 4/30109 K.Wooster 

S-2 29 42 52.3 98 11 14.8 MB 4/30109 K.Wooster 

S-3 29 42 46.8 98 11 8 CD 4/30109 K.Wooster 

S-4 29 42 51.4 98 11 20.7 CD 4/30109 K.Wooster 

S-5 29 42 46.9 98 11 5.2 F 4/30109 K.Wooster 
S-6 29 42 49 .8 98 11 16.6 MB 6/10/2010 K.Wooster 

Arias & Associates, Inc. Job No. 2009-307 



which 

mapped within the majority 
This shallow, 

soil ranges from 
and its corrosivity 

sloping to the south property boundary. RUD 
of dark reddish brown very 

is typically 14 inches. RUD soils are 
with a very low available water capacity and shallow rooting 

of is moderate. 

SOIL NARRATIVE 


WPAP GEOLOGIC ASSESSMENT 

PROPOSED CHRIST OUR KING ANGLICAN CHURCH 

NEW BRAUNFELS, TEXAS 

Most of as a small ranch and residence. There are several structures, and 
remaining at the site consist of black and brown stony clay. 

ranging up to pebbles in size. Although clay content of the 
downward flow of water, in areas where the rock fragments are more 

would The soils on the site are typical of found on 
range up to a maximum thickness of about to one 

foot in some areas. VAC1Atl'ltlc,n cover most of the site. There are areas of rock on 
the west the attached soil map for soil distribution. 

Survey of Comal Hays 1 
,alJI.}GU as within four primary soil groups. 

Krum clay, 1 to 3'% (KrB) are mapped within the east corner 
soil typically found on stream terraces and valley fills. The surface layer of Krum 
clay with some to a depth of approximately 16 
colored clay that ranges up to 80 inches thick or more. Permeability of 
to 0.57 hour runoff is slow. 

Krum clay, 3 to (KrC) soils are mapped within the west corner of the 
soil typically found on slightly sloping stream terraces. The surface layer of Krum clay is a 
clay with some nodules to a depth of approximately 19 inches which 

clay that up to 80 inches thick or more. Permeability of soil 
to 0.6 inches hour runoff is slow. 

Medlin-Eckrant association, 1 to 8% slopes soils are 
a forming the central portion of the site. 

clay occurs on undulating to steep, hilly terrain. The permeability of 
than 0.00 to per hour, its shrink-swell potential is low to 

nr.tn.... t,,., is steel. 

(RUD) soils are mapped within the nnr'"nn 

are typically shallow to 
loam 

of the site, at the 

with limestone 
moderately slow 

Runoff is moderate 
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MAP INFORMATION 

Map Scale: 1 :4,520 if printed on A size (8.5" x 11 ") sheet 

The soil surveys that comprise your AOI were mapped at 1 :20,000. 

Please rely on the bar scale on each map sheet for accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 14N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: Comal and Hays Counties, Texas 
Survey Area Data: Version 6, Apr 10, 2008 

Date(s) aerial images were photographed: 1995 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident 
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Soil Map-Comal and Hays Counties, Texas 

Map Unit Legend 


Comal and Hays Counties, Texas (TX604) 

Map Unit Name Acres In AOI Percent of AOIMap Unit Symbol I I 

KrB 
 2.4% 

, .Kmm 'I'Y:2"2P'~'""'OP" _ ~_ _ ~ - --
KrC Krum clay, 3 to 5 percent slopes 0.1 0.4% 
l- ­
MEC Medlin-Eckrant association, 1 to 8 percent slopes I 23.0 __ _ 86.4% 

._- . ­

tRUD _ _ _ 

, 

IRumple-Comfort association, 1 to 8 percent slop~ 2.9 1 10.8% 

26.6 1' Totals for Area of Interest ___ __ I 100.0% 
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STRATIGRAPHIC COLUMN 


WPAP GEOLOGIC ASSESSMENT 


NEW BRAUNFELS, TEXAS 


Arias & Inc. Job No. 2009-307 



GEOLOGY NARRATIVE 


WPAP GEOLOGIC ASSESSMENT 

PROPOSED CHRIST OUR KING ANGLICAN CHURCH 


467 F.M. 1863 

NEW BRAUNFELS, TEXAS 


The site lies along FM 1863 and forms the crest of a hilltop and ridge with sloping north and south 
flanks. No portion of the site lies within the 1 OO-year floodplain. The outcropping geologic formations 
mapped at the Site consists of the Buda Limestone, Del Rio Clay, Georgetown Formation, and 
Edwards Person Formation, according to the San Antonio Sheet of the Geologic Atlas of Texas 
(BEG, 1983). The outcropping surface geologic units observed at the Site by the project geologist 
are as described below: 

Buda Limestone (Kbu) The Buda Limestone formation is fine grained, bioclastic, commonly 
glauconitic, pyritiferous, hard, massive, poorly bedded to nodular, thinner bedded and argillaceous 
limestone near the upper contact; light gray to pale orange; weathers dark gray to brown; burrows 
filled with chalky marl, abundant pelecypods; thickness 60-100 feet, thickens westward. This 
formation was observed to cover the hilltop and ridge top of the central and north portions of the Site. 

Del Rio Clay (Kdr) The Del Rio Clay formation is calcareous and gypsiferous, becoming less 
calcareous and more gypsiferous upward, with pyrite common; blocky, medium gray, weathers light 
gray to yellowish gray; some thin lenticular beds of highly calcareous siltstone; marine megafossils 
include abundant Exogyra arietina and other pelecypods; thickness 60-120 feet, thickens westward. 
This formation was observed to cover the southern slope of the central portion of the Site, and the 
northern slope adjacent to F.M. 1863. 

Georgetown Formation (Kgt) The Georgetown Formation is reddish brown, gray to light tan marly 
limestone, with low porosity and low permeability. This formation was observed to cover the north 
property boundary, and part of the southern portion of the Site. 

Edwards Person Limestone (Kep) This formation is generally up to 200 feet thick or more, consists 
of limestone and marlstone, and forms the upper portions of the Edwards Group. According to Small 
and Hanson, the outcropping unit is the Cyclic and Marine member, of the Person Formation. The 
outcropping surface geologic unit observed at the Site by the project geologist is the Cyclic and 
Marine member, of the Edwards Person Formation, in the south portion of the Site. This member 
consists of mudstone, grainstone, and chert, and is medium gray to grayish brown. 

Most of the site was covered with soil, with a few rock outcrops visible. Much of the visible rock at 
the site was float, or weathered bedrock laying on ground surface. Some of the float rock showed 
varying signs of mostly weathered appearance, along with iron-stained mudstone. 

There was no evidence of structural faulting or fracturing observed in the field. There were no 
solution features found. There were no open vugs observed. No karst features were noted during 
the site reconnaissance. Potential for fluid movement to the aquifer is low due to absence of karst 
and structural features, along with very low permeability soil cover. 

Arias & Associates, Inc. Job No. 2009-307 



FEATURE NARRATIVE 


WPAP GEOLOGIC ASSESSMENT 

PROPOSED CHRIST OUR KING ANGLICAN CHURCH 


467 F.M. 1863 

NEW BRAUNFELS, TEXAS 


Five features found are described as follows: 

Three man-made features in bedrock were observed on Site. Features S-1 and S-2 are existing 
water wells located on the hilltop and ridge in the north central portion of the Site. Feature S-3 is a 
water well casing and riser plug, not currently used as a well, with grout surrounding the casing at the 
ground surface. Features S-1 and S-2 were surrounded by concrete surface completion pads that 
are in good shape without any open pathways observed between the casing and native ground. 
Based on the point values in the geologic assessment table and criteria in the Rapid Infiltration 
Probability Flowchart of TCEQ-0585, the features have a low probability of rapid infiltration and are 
considered not sensitive. 

Two non-karst closed depressions were observed on Site. Feature S-3 is a manmade stock tank on 
the south portion of the Site in Del Rio Clay. Feature S-4 is a manmade stock tank on the west 
portion of the Site, near F.M. 1863, in Del Rio Clay. These features are lined with fine-grained 
sediment without any open pathways observed. Based on the pOint values in the geologic 
assessment table and criteria in the Rapid Infiltration Probability Flowchart of TCEQ-0585, the 
features have a low probability of rapid infiltration and are considered not sensitive. 

According to the literature (Collins, 1991), there is an inferred fault (Feature S-5) mapped on the 
southeastern portion of the Site. This fault appears to trend North 21 0 East, and forms the saddle 
between two hilltops along the eastern property boundary. No evidence of this fault was observed in 
the field . This fault is not extensive relative to similar faults in the area, appears to have limited 
offset, and juxtaposes like formations. There were no open pathways observed in the area of the 
fault . Based on the point values in the geologic assessment table and criteria in the Rapid Infiltration 
Probability Flowchart of TCEQ-0585, the feature has a low probability of rapid infiltration and is 
considered not sensitive. 

Arias & Associates, Inc. Job No. 2009-307 
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Water Pollution Abatement Plan Application 
for Regulated Activities 


on the Edwards Aquifer Recharge Zone 

and Relating to 30 TAC §213.5(b} , Effective June 1, 1999 
 JU 11 2 I 

REGULATED ENTITY NAME: Christ Our King Anglican Church 
COUNTYENGli\JH.E.l{ 

REGULATED ENTITY INFORMATION 

1. 	 The type of project is: 
Residential: # of Lots: 
Residential: # of Living Unit Equivalents : 

X 	 Commercial 

Industrial 

Other: __________ 


2. Total site acreage (size of property) : 	 22.11 

3. Projected population: 	 4000 

4. The amount and type of impervious cover expected after construction are shown below: 

Impervious Cover of Proposed Sq.Ft. Sq. Ft.lAcre Acres 
Project 

Structures/Rooftops 123,606 743,560 = 2.84 

" ." ing (Driveway) 230,500 743,560 = 5.29 

Other paved surfaces (Sidewalk) 42,625 743,560 = 0.98 

Total Impervious Cover 305,420 743,560 = 9.11 

Total Impervious Cover 7 Total Acreage x 100 = 41.2% 

5. ATIACHMENT A - Factors Affecting Water Quality. A description of any factors 
that could affect surface water and groundwater quality is provided at the end of this 
form. 

6. X Only inert materials as defined by 30 TAC §330.2 will be used as fill material. 

FOR ROAD PROJECTS ONLY 

Complete questions 7-12 if this application is exclusively for a road project. 


7. 	 Type of project: 
TXDOT road project. 
County road or roads built to county specifications. 
City thoroughfare or roads to be dedicated to a municipality. 
Street or road providing access to private driveways. 

8. 	 Type of pavement or road surface to be used: 
Concrete 
Asphaltic concrete pavement 
Other: ___________ 

TCEO-0584 (Rev. 10101/04) 	 Page 1 of 4 



9. 	 Length of Right of Way (R.O.W.): feet. 
Width of R.O.W.: feet. 
Lx W = __ FF -:- 43,560 FF/Acre = acres. 

10. 	 Length of pavement area: feet. 
Width of pavement area: feet. 
Lx W =__ FF -:- 43,560 FF/Acre =__ acres. 
Pavement area __ acres -:- R.O.W. area __ acres x 100 =_% impervious cover. 

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

12. 	 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 

13. 	 ATTACHMENT B - Volume and Character of Stormwater. A description of the volume and 
character (quality) of the stormwater runoff which is expected to occur from the proposed 
project is provided at the end of this form . The estimates of stormwater runoff quality and 
quantity should be based on area and type of impervious cover. Include the runoff coefficient 
of the site for both pre-construction and post-construction conditions. 

W ....EWATER TO BE GENERATED BY THE PROPOSED PROJECT 

14. 	 The character and volume of wastewater is shown below: 
100 % Domestic 23,320 gallons/day 
_% Industrial gallons/day 
_% Commingled gallons/day 

TOTAL 23,320 gallons/day 

15. 	 Wastewater will be disposed of by: 
....!.On-Site Sewage Facility (OSSF/Septic Tank): 

ATTACHMENT C - Suitability Letter from Authorized Agent. An on-site sewage 
facility will be used to treat and dispose of the wastewater. The appropriate licensing 
authority's (authorized agent) written approval is provided at the end of this form. It 
states that the land is suitable for the use of an on-site sewage facility or identifies 
areas that are not suitable. 

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. 

_ Sewage Collection System (Sewer Lines): 
Private service laterals from the wastewater generating facilities will be 
connected to an existing SCS. 
Private service laterals from the wastewater generating facilities will be 
connected to a proposed SCS. 

The SCS was previously submitted on _~________ 
The SCS was submitted with this application . 
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X 

The SCS will be submitted at a later date. The owner is aware that the 
SCS may not be installed prior to executive director approval. 

The 	 sewage collection system will convey the wastewater to the 
Treatment Plant. The treatment facility is: 


existing. 

proposed. 


16. x 	 All private service laterals will be inspected as required in 30 TAC §213.5. 

SITE PLAN REQUIREMENTS 

Items 17 through 27 must be included on the Site Plan. 

17. 	 The Site Plan must have a minimum scale of 1" =400'. 
Site Plan Scale: 1" = 100 

18. 	 1OO-year floodplain boundaries 
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 1 OO-year floodplain. 

The 100-year floodplain boundaries are based on the following specific (including date of 
material) sources(s): 

FEMA Panel Number 48091 C0435F Dated 09/0212009 

19. 	 X The layout of the development is shown with existing and finished contours at 
appropriate, but not greater than ten-foot contour intervals. Show lots, recreation 
centers, buildings, roads, etc. 
The layout of the development is shown with existing contours. Finished topographic 

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

20. 	 All known wells (oil, water, unplugged, capped and/or abandoned, test holes, etc.): 
X There are _3_(#) wells present on the project site and the locations are shown and 

labeled. (Check all of the following that apply) 
The wells are not in use and have been properly abandoned. 
The wells are not in use and will be properly abandoned. 

X 	 The wells are in use and comply with 30 TAC §238. 
There are no wells or test holes of any kind known to exist on the project site. 

21. 	 Geologic or manmade features which are on the site: 
X 	 All sensitive and possibly sensitive geologic or manmade features identified in the 

Geologic Assessment are shown and labeled. 
No sensitive and possibly sensitive geologic or manmade features were identified in 
the Geologic Assessment. 
ATTACHMENT D - Exception to the Required Geologic Assessment. An exception 
to the Geologic Assessment requirement is requested and explained in ATTACHMENT 
o provided at the end of this form. Geologic or manmade features were found and are 
shown and labeled. 
ATTACHMENT D - Exception to the Required Geologic Assessment. An exception 
to the Geologic Assessment requirement is requested and explained in ATTACHMENT 
o provided at the end of this form. No geologic or manmade features were found. 
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22. 	 .x. The drainage patterns and approximate slopes anticipated after major grading 
activities. 

23. .x. 	 Areas of soil disturbance and areas which will not be disturbed. 

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

25. X 	 Locations where soil stabilization practices are expected to occur. 

26. 	 Surface waters (including wetlands) . .x. 
27. 	 Locations where stormwater discharges to surface water or sensitive features. 

There will be no discharges to surface water or sensitive features. ! 
ADMINISTRATIVE INFORMATION 

28. One (1) original and three (3) copies of the completed application have been provided. 

29. Any modification of this WPAP will require TCEO executive director approval, prior to 
construction, and may require submission of a revised application, with appropriate 
fees. 

To the best of my knowledge, the responses to this form accurately reflect all information requested 
concerning the proposed regulated activities and methods to protect the Edwards Aquifer. This 
WATER POLLUTION ABATEMENT PLAN APPLICATION FORM is hereby submitted for TCEO 
review and executive director approval. The form was prepared by: 

Jeffrey D. Moeller. P.E. 
Print Name of Customer/Agent 
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Christ Our King Anglican Church Water PoUution Abatement Plan Application 
Water Pollution Abatement Plan 

ATTACHl\1ENT "A" 

Factors Affecting Water Quality 


The development will consist of an asphalt parking lot and multiple structures varying in 
size from 1,250 to 44,900 square feet. This wiLl result in minimal to no pollution from 
the site. Some pollution may originate from the asphalt streets, automobile wastes, and 
cleaning chemicals, which may have an effect on surface water by sediments leaving the 
site after a rainfall event. 

ATTA CHl\1ENT "B" 

Volume and Character of Stormwater 


The overall drainage patterns of the site wiLl remain unchanged. There will be an increase 
in storm water runoff generated by the development. The hydrology calculations for the 
existing and proposed conditions are broken out in the tables below. 

ATTACHMENT "C" 

Suitability Letter from Authorized Agent 


See attached Suitability Letter. 

ATTACHl\1ENT "D" 

Exception to the Required Geologic Assessment 


No exception will be requested. 



13.5(b)(4XF)(ii), Comal 
(except for areas listed 
special requirements for 
specified In TAC ",<""•.J."1"V-....rk 

.. 

• A License to is 

Comal County 
OFFICE OF COMAL COUNTY ENGINEER 

June 7, 2010 

Mr. James Ingans 
HMT Engineering & Inc. 
410 N. Seguin A venue 
New Braunfels, TX 78130 

Re: Christ Anglican Church facility Suitability 
Comal Texas 

Dear Mr. Ingalls: 

has found that the entire referenced 
is suitable for the use private sewage facilities and will meet the 
sewage facilities located on the Edwards Aquifer zone as 

on the to our office on June 3, 
2010: 

• prepared by Arias &The 
Abatement Plan (WPAP), HMT Engineering & 

Inc. 

There are three water wells on the referenced site and detailed 

S-I 
S-2 
S-3 

Latitude 
29°42'50.9" 

According to the there will be a !50' setback from these three features for all aspects of the 
OSSF. 

Moreover, according to I(b), Christ the King Anglican 
or renter of the following: 

the owner of the 
referenced site, must inform, in each prospective purchaser, 

from Comal County an can on 
land; 

Comal County before an OSSf can be operated on the 
Christ the King Anglican Church land; 

• 	 That an application for a water abatement plan, as in TAC §213, has been 
and if any restrictions or conditions have been placed onwhether it has been 

195 David Jonas Drive. New Bl1lun(e!.s, Texas 78130. (830) 60S·2090 FAX (830) 608·2009 



Carnal County 
OFFICE OF COMAL COUNTY ENGlNEER 

lames Ingalls 
617110 

2 

as outlined in Table 10 §285.• Minimum separation 

according to TAC §285.42(a), if any recharge not above, is 
during construction of an OSSF, all regulated activities near the feature shall be suspended 
immediately_ owner shall notify the San Antonio office the of 
the feature. All activities regulated under T AC §2lJ shall not proceed near the feature until Comal 
County, in conjunction with the TCEQ San Antonio office, has reviewed and approved a plan 
proposed to the feature, the structural integrity of the and the water quality of the 
aquifer. The plan shall be sealed, signed, and dated a professional 

Finally, on a if, in the a residential subdivision, a manufactured 
community, a multi-unit residential development, a business park, or another similar structure that 
uses OSSFs sewage disposal is proposed for this TAC §28S.4(c) requires the submittal of 

materials for these developments. The planning materials be by a 
engineer or professional sanitarian and shall include an overall site plan, topographic map, IOO-year 
floodplain map, survey, location of water wells, locations of easements as identitied in TAC 

(10) to a comprehensive a complete report the types 
to be considered and their compatibility with area-wide drainage and and 

Edwards requirements that are pertinent to the proposed We have included Comal 
County's' Authority Private for a 
Proposed Subdivision for your use if necessary. 

If you have any questions or need additional information, please do not hesitate to contact our 

fIRobert Boyd, P.E. 

Comal County Assistant Engineer 


Sincerely, 

cc: lay Millikin, Comal Commissioner, Precinct No.2 

195 David Jonas Drive. New Braunfels, Texas 78130 • (830) 608-2090 FAX (830) 608·2009 
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Greg W. Johnson, P.E., R.S. 
170 Hollow Oak 

New Braunfels, Texas 78132 
8301905-2778 

June 3, 2010 

Jeff Moeller, P.E. 
Hollmig Moeller Thornhill, Inc. 
410 North Seguin St. 
New Braunfels, Texas 78130 

RE: Soil survey & OSSF compatibility 
Christ Our King Anglican Church 
FM 1863, Cornal County 

TYPE SOILS AND DRAINAGE 
The referenced location was surveyed for the type soils and their compatibility with development 
and installation of individual septic systems for a church and associated facilities. Soil 
observations made throughout the property indicate shallow soil depths with restrictive rock 
layers being found. The soils have a moderate clay content and are a part of the Medlin-Eckrant 
association, undulating, (MEC), and the Knun Clay, (KrB) gently sloping one to five percent 
slopes and moderately well drained According to F.E.M.A. Map 48091C0430F/48091C0435C 
the site is not located within the 100 year floodplain. The soil profile consists ofa dark grayish 
brown clayl clay loam to 10-20" over a gray brown to yellow brown clay from 15-40" with 
blocky structure over limestone. 

OSSFTYPES 
Since the site contains Type III & IV soil having moderate to high clay content and poor soil 
absorption characteristics with shallow depth, a limited number of types of septic systems are 
suitable. The recommended On Site Sewage Facilities (OSSF) for this site is Aerobic Treatment 
with spray or drip inigation. Future addition ofa school and dormitory may increase waster use 
to a point at 5000 gallons per day that a state permitted sewage system may be required. This 
tract, is served by public water. Adequate space is available for the referenced OSSF and 
replacement area. 

, . 

Respectfully yours, 
. \ 

: ~~,~""""CI'." '" i,\ 
. !I. JOHNC' : 1 

~flO"O"'.C'~ ,J 
.'£;' .... --:0 • /J 

/f 

" " f{ 



OSSF SiZ1ng 

Water usage and field requirements: 

wi 500 members = 500 GPD 
Church wi Fellowship Hall Qavg 800 
Church wi Fellowship Hall & Community Center Qavg = 1300 

"-===-"'-'-==~~~ (Spray Irrigation) 

=Q I Ri 0.064 

Church A = 500/0.064 == 7813 sf. 
Church + Fellowship Hall 800/0.064 = 12,500 
Church + Fellowship + Community A = 1300/0.064 = 20,313 sf. 

Church 
Church + Fellowship 

=QlRa == 0.2 (Type III 

= 500/0.2 = 2500 sf. 
A = 800/0.2 = 4000 sf. 

+ Fellowship + Community A = 1300/0.2 = 6500 sf. 

A QlRa Ra 0.1 glsf (Type IV Soil) 

Church A = 50010.1 5000 sf. 
Church + FeHowship A = 800/0.1 = 8000 
Church + Fellowship + Community 1300/0.1 13,000 



ON-SITE SEWERAGE FACILITY 

SOIL EVALUATJON INFORMATION 


Date Soil Performed: __J_u_"_e_.:........20_1_0__ 


Site Location: __- __~C~b~ns~·~t~o:!.u!.r.!!!.~~~~"...:C~bu~r~c:!h~-:...!F~M!!....:1~8~63~_____ 

Proposed Excavation Depth: ___10_-2_0_'_'__ 

Requirements: 
At least two soil excavations must be performed on the at opposite ends of the area. 

Locations of soil boring or dug pits must be shown on the site 

For subsurface disposal, soil evaluations must be performed to a of at least two feet below the 

nrl'>r",'cPr! excavation depth. For disposal, the surface horizon must be evaluated. 

Describe each soil horizon and any restrictive features on the form. Indicate depths where features appear. 


SOIL BORJNG 1 

Depth 
(Feet) 

Texture 
Class 

Soil 
Texture 

Gravel 
Analysis 

Drainage 
(Mottlesl 

Water Table) 

Restrictive 
Horizon 

Observations 

0 

I 
10"-20" 

III/IV CLAVI 
LLAY LuAM 

GRAY/BROWN 

2 

3 

15"-40" IfIllV 
CLAYI 

CLAY LOAM 

N/A NO LIMESTONE 
30"-40" 

YELLOWI 
BROWN 

5 1 

SOIL BORING NUMBER 2 

Depth Texture Soil Gravel Drainage Restrictive Observations 

(Feet) Class Texture Analysis (Mottlesl Horizon 
Water Table) 

0 

SAME AS ABOVE 
I 

2 

3 

4 

5 

findings of this report are based on .Illy field observations and are accurate to 

G DatI} 



Temporary Stormwater Section 	 COUNTYENULNJ, I. u 

for Regulated Activities ~ 
on the Edwards Aquifer Recharge Zone 

and Relating to 30 TAC §213.5(b)(4)(A), (8), (0)(1) and (G); Effective June 1, 1999 

REGULATED ENTITY NAME: Christ Our King Anglican Church 

POTENTIAL SOURCES OF CONTAMINATION 
Examples: Fuel storage and use, chemical storage and use, use of asphaltic products, construction 
vehicles tracking onto public roads, and existing solid waste. 

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

Aboveground storage tanks with a cumulative storage capacity of less that 250 gallons 
will be stored on the site for less than one (1) year. 
Aboveground storage tanks with a cumulative storage capacity between 250 gallons 
and 499 gallons will be stored on the site for less than one (1) year. 
Aboveground storage tanks with 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 to the appropriate regional office of the TCEQ prior to moving the 
tanks onto the project. 

..!.. Fuels and hazardous substances will not be stored on-site. 

2. 	 ..!.. ATIACHMENT A - Spill Response Actions. A description of the measures to be 
taken to contain any spill of hydrocarbons or hazardous substances is provided at the 
end of this form. 

3. 	 N/A Temporary aboveground storage tank systems of 250 gallons or more cumulative 
storage capacity must be located a minimum horizontal distance of 150 feet from any 
domestic, industrial, irrigation, or public water supply well, or other sensitive feature. 

x 	 ATIACHMENT B - Potential Sources of Contamination. Describe in an attachment 
at the end of this form any other activities or processes which may be a potential 
source of contamination. 
There are no other potential sources of contamination. 

SEQUENCE OF CONSTRUCTION 

5. 	 x ATIACHMENT C - Sequence of Major Activities. A description of the sequence of 
major activities which will disturb soils for major portions of the site (grubbing, 
excavation, grading, utilities, and infrastructure installation) is provided at the end of 
this form. For each activity described, an estimate of the total area of the site to be 
disturbed by each activity is given. 

6. 	 Name the receiving water(s) at or near the site which will be disturbed or which will 
receive discharges from disturbed areas of the project: Blieders Creek and Un­
named Tributary of Dry Coma I Creek 

TEMPORARY BEST MANAGEMENT PRACTICES (TBMPs) 
Erosion control examples: tree protection, interceptor swales, level spreaders, outlet stabilization, 
blankets or matting, mulch, and sod. Sediment control examples: stabilized construction exit, silt 
fence, filter dikes, rock berms, buffer strips, sediment traps, and sediment basins. Please refer to the 
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Technical Guidance Manual for guidelines and specifications. All BMPs must be shown 
on the site plan. 

7. ATTACHMENT D - Temporary Best Management and Measures. A 
the TBMPs measures that will and after construction 

are provided at the end this form. For activity in the sequence of 
construction, appropriate control measures and the general timing (or 
sequence) construction process that the measures will be implemented. 

x measures will prevent pollution of groundwater, and 
construction-phase BMPs for erosion controls have 

to retain sediment on site to the extent The following 
provided in the attachment at the end 

a. A description of how BMPs and measures will prevent pollution of surface water, 
groundwater or stormwater that originates upgradient from flows across 
the site. 

b. A description of how BMPs and measures will prevent pollution of 
groundwater originates on-site or flows off including 

runoff from the site. 

c. and measures will from entering surface 
or aquifer. 

d. maximum extent practicable, 
to naturally-occurring sensitive features identified in the geologic 

or during excavation, blasting, or construction. 

8. a naturally-occurring sensitive feature which r<r<CJ.nt", recharge to the 
pollution abatement measure during construction 

ATTACHMENT E Request to Temporarily Seal a Feature. A request to 
temporarily a is provided at the end of this form. includes 
justification as to why no reasonable and practicable alternative feature. 

.x. There will no temporary sealing of naturally-occurring on the 

9. X ATTACHMENT F - Structural Practices. Describe the structural 
used to divert away from soils, to store flows, or to rnr,on,,,,,,,,,,, 
discharge of pollutants from exposed areas of the 
practices in floodplains avoided. 

10. ATTACHMENT G - Drainage Area Map. A drainage area map is provided at end 
of this form to support following requirements. 

more than 10 acres within a common area 
one a sediment basin will be provided. 

For areas that will more than 10 acres within a common 
disturbed at one a smaller sediment basin and/or 
used. 
For areas that will more than 10 acres within a common area 
disturbed at one a sediment basin or other equivalent are not 
attainable, but other TBMPs and measures will be used in combination to 
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_ _ 

protect down slope and side slope boundaries of the construction area . 
.x. 	 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 erosion and sediment controls within 
each disturbed drainage area. 

11. 	 N/A ATTACHMENT H - Temporary Sediment Pond(s) Plans and Calculations. 
Temporary sediment pond or basin construction plans and design calculations for a 
proposed temporary BMP or measure has 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 the Texas Licensed 
Professional Engineer. Construction plans for the proposed temporary BMPs and 
measures are provided as at the end of this form. 

12. 	 .x. ATTACHMENT I - Inspection and Maintenance for BMPs. A plan for the inspection 
of temporary BMPs and measures and for their timely maintenance, repairs, and, if 
necessary, retrofit is provided at the end of this form. A description of documentation 
procedures and record keeping practices is included in the plan. 

13. 	 .x. 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. 	 .x. If sediment escapes the construction site, off-site accumulations of 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). 

15. 	 N/A Sediment must be removed from sediment 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 occupies 50% of the basin volume. 

16. 	 .x. 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). 

SOIL STABILIZATION PRACTICES 
Examples: establishment of temporary vegetation, establishment of permanent vegetation, mulching, 
geotextiles, sod stabilization, vegetative buffer strips, protection of trees, or preservation of mature 
vegetation. 

17. 	 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 at the end of this form. 

18. 	 Records must be kept at the site of 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. 

19. 	 Stabilization practices must be initiated as soon as practicable where construction 
activities have temporarily or permanently ceased. 

ADMINISTRATIVE INFORMATION 
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20. 	 x All structural controls will inspected and maintained according to the submitted and 
approved operation and maintenance plan for project. 

21. 	 If any geologic or manmade features, such as faults, sinkholes, etc., are 
discovered, all regulated activities near feature will be immediately suspended. 

appropriate TCEQ Regional Office shall be immediately notified. Regulated 
activities must cease and not continue until the has reviewed and approved the 
methods proposed to protect the aquifer from any adverse 

22. 	 Silt diversion berms, and other temporary erosion and sediment controls will 
constructed and maintained as appropriate to prevent pollutants from entering 
sensitive features discovered during construction. 

To the best of my knowledge, the to form accurately reflect all information requested 
concerning the proposed regulated activities methods protect Edwards Aquifer. This 
TEMPORARY STORMWATER SECTION is hereby submitted for review and executive 
director approval. The application was prepared by: 
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Our King Anglican Church Stormwater Section 
Water Pollution Abatement Plan 

Spill Response Actions 

Spill Prevention and 

objective of this is to describe measures to prevent or the 
pollutants to systems or watercourses leaks and 

stopping source of spills, containing and cleaning up 
materials, 

The following steps will help reduce the stormwater impacts and spills: 

Education 

(1) Be aware that different materials pollute different amounts. Make sure that each 
knows what a "significant spill" is for material they use, and what is appropriate 

for and spills. Employees should also be aware when 
spill must be Information in 30 327.4 CFR 302.4. 

(2) Educate employees subcontractors on potential to humans and the environment 
from spills leaks. 

(3) 	 "~'_H••"'0 to and reinforce appropriate '''I'"'V'''''' procedures (incorporate 
meetings). 

(4) Establish a continuing education to indoctrinate new 

contractor's superintendent or reClres;en1[au oversee proper spill 
prevention and measures. 

General Measures 

(1) the extent that the work can accomplished safely, spills oil, petroleum products, and 
40CFR 110,117, and and septic wastes should 

contained up immediately. I..-'I..-'U'''',U 

(2) 	 hazardous and wastes in covered from vandalism. 

a stockpile of spill cleanup materials it will accessible. 

(4) Train employees in spill prevention cleanup. 

responsible individuals to oversee control measures. 



Christ Our Anglican Church Stormwater 
Pollution Abatement Plan 

"''''''.'o"',,,rI from stormwater during rainfall to extent 

(7) Do not or wash spills with water. 

(8) Store dispose of used materials, 
material is no longer suitable intended purpose m 
applicable 

(9) Do not water lIsed and decontamination to enter storm drains or 
.. 'crcourses. Collect and accordance with applicable 

regulations. 

(10) Contain water overflow or minor water spillage and not allow it to 
drainage or watercourses. 

(11) Place Material Safety Data 
for 

(12) Keep waste storage areas clean, organized. and with ample supplies 
as appropriate for the materials 	 Perimeter r»r..r,"·" containment ",,-,C\.u,-,.,. covers, 

liners should be repaired or as needed to proper function. 

Cleanup 

(1) 	 spills 

small spills on paved surfaces, a damp mop 
spills. If material is are 

also and must be as hazardous waste. 

the material as 
for specific 

Minor Spills 

(1) Minor spills typically involve small quantities of oil, etc. which can 
controlled by responder at of the spill. 

(2) Use materials on small than down or burying the spill. 

(3) 	 should removed and properly. 



Christ Our Temporary Section 

Follow the below for a minor spill: 

(5) Contain the spread the spill. 

(6) Recover spilled 

(7) Clean the area and of contaminated 

Semi-Significant 

Semi-significant still can be controlled by first responder the aid of other 
personnel such as the foreman, etc. response may cessation of 
other activities. 

Spills should up immediately: 

(1) Contain 

(2) Notify the immediately. 

(3) If the spill occurs on paved or impermeable clean up using "dry" methods 
(absorbent materials, cat litter and/or rags). the spill by 
materials and do not the spill spread widely. 

If the spill occurs areas, the spill by an earthen dike. 
Dig up and of contaminated soil. 

(5) If the spill occurs rain, cover spill tarps or other material to 
contaminating 

Significant/Hazardous Spills 

significant or spills that are 

(1) Notify the as soon as within 24 hours at 51 
(Austin) or 210-490-3096 (San Antonio) 8 AM and 5 PM. 

hours, contact Release Hotl at 1-800-832-8224. It is contractor's 
responsibility to have all phone numbers at the constmction site. 

(2) For spills of federal quantities, in 
parts 110,119, and contractor should 
8802. 

(3) Notification made by telephone followed up with a 



Our King Anglican Church Section 
Water Pollution Plan 

(4) The of a contractor or a Haz-Mat team should be 
Construction personnel should not 	 to clean until the appropriate and qualified staffs 

arrived at the job site. 

Other but are not to, 
Police Department, Fire Departments, etc. 

information on spill rules and appropriate 	 on the website at: 

Vehicle and Equipment Maintenance 

(1) If maintenance must occur use a area and a secondary containment, located 
from courses, to nrpupn the stormwater the spills. 

(2) Regularly inspect 	 equipment for and repair immediately 

(3) 	 (including delivery and 
oil and fluids. not allow 

(4) Always use secondary containment, as a drain or drop cloth, to catch spills or leaks 
when or fluids. 

Place drip or absorbent materials under paving equipment when not use. 

(6) Use absorbent on small spills rather than down or burying the spilL Remove 
the materials promptly and of properly. 

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

(8) Oil 	 trashcans or dumpsters can oil and storm water. 
over a waste oil-recycling to drain excess oil before disposal. Oil 

can also recycled. oil supplier or recycler about recycling oil 

(9) secondary 
batteries even if you drained out. If you drop a treat it as if it is 
",.",,'n>"'. Put it containment area until you are sure it is not 

Vehicle and Equipment Fueling 
( 1) If must occur on use IV\..,,"LI... '" away from drainage courses, to 

runoff of stormwater and 

Discourage off" of tanks. 

(3) Always use secondary containment, such as a drain pan, when fueling to spills/ 



to 

of construction: 
1. Install temporary 
2. Phase 1 

a. 

b. Grading: 
and foundation 

c. VOltechs® 

d. 

e. 

area. 
utility 

Christ Temporary Stormwater 

ATTACHMENT "8" 
Potential Sources of 

The only potential sources contamination are construction equipment leaks, 
as well as potential from total suspended solids 
activities on-site. There are no anticipated potential sources of 

ATTA CHl\IlE NT "C" 
Sequence of Major Activities 

includes the removal of organic material and debris 
building site. Approximate disturbed area 3 

acres. 
b. 	 of proposed site to prepare the site for 

Approximate disturbed area 3.05 acres. 
c. 	 #2 Installation: Vortechs® System will 

the southwest comer of the parking area. Vortechs® System #2 will at 
the southeast comer of the parking area. See Permanent Storm water 

d. 	 Utility service will be provided by the 
service will by a septic system that will be 
in this sewer, water, and electric services will be 
time. 

e. Finished 

f. 
water 

3. Phase 2 
a. removal organic material and other debris 

Approximate disturbed area 
acres. 

the proposed site to prepare the site for parking 
Approximate disturbed area 2.23 acres. 

Installation: Vortechs® System #3 will be installed at the 
Permanent Storm water Section. 

were constructed in Phase 1. sewer, 
installed at this time. 

asphalt parking, and building 
area acres. 



Christ King Anglican Church Stormwater 
Pollution 

f. Installation: Upon completion of areas and 
filter strips are installed, See Storm water 

Section. 
Phase 3 Construction 

a. Minor grading: This the 
within the proposed 
acres. 

b. 	 filling of proposed site to the site 
and construction. Approximate disturbed area 0.65 acres. 

c. 	 Utility Installation: utility have were constructed in Small 
sewer, water, and services will installed at this 

d. 	 Finished Grading: landscaping, asphalt parking, and building infrastructure 
are installed. Approximate disturbed area 0.65 acres. 

e. 	 Vegetative Strip Installation: Upon completion the paved areas and final 
grading, the vegetative strips are installed, Permanent water 
Section. 

5. 	 Phase 4 Constmction 
a. 	 Minor site and other 

within the 	 disturbed area 1.88 
acres. 

b. 

c. 

d. 

e. 

the proposed to prepare the for parking 
Approximate disturbed area 1 

utility were constmcted 
",nf'''''''' will be installed at 

and building 

areas and 

Section. 
6. 5 Construction 

the removal organic 
within the proposed 

grading: This 
building Approximate area 1 

acres. 

a. 	 Minor 

b. 	 Cutting and filling of the site to prepare the site for parking 
foundation constmction. Approximate disturbed area 1.08 acres. 

c. 	 Utility Installation: Primary utility have were in earlier Small 
and electric will be at time. 

d. 	 Grading: landscaping, asphalt parking, and infrastructure 
are installed. disturbed area 1 acres. 

e. 	 Vegetative Installation: completion areas and 
grading, the filter strips are installed, Permanent Storm water 

of organic and other 
within the IJLVVV.JvU 

includes the 
Approximate disturbed area 

acres. 

a. 	 Minor site grading: 



Christ Our King Church Temporary Section 
Water Pollution Abatement 

b. 	 and parking 
and foundation construction. 

c. 	 Vortechs® System & Installation: 
the southwest comer of the at 

southeast comer of the area. water 
d. 	 Utility Installation: Primary utility have were constructed in earlier IJ'HA.y~". 

sewer, and services will installed at 
e. 	 Finished Grading: landscaping, asphalt infrastructure 

are installed. Approximate area 4.57 acres. 
f. Filter Installation: Upon completion of paved areas and final 

the strips are See Storm water 
Section. 

Temporary BMP's and Measures 

The sequence will be followed 	 installing temporary 
1. 	 Silt fence will be constructed on the downgradient side proposed 
2. 	 A stabilized construction will be prior to site work. 
3. 	 A rock will be installed at the southernmost downstream. 

A. There is no upgradient stormwater, the site is at top of the watershed. All stormwater 
affecting site is on described is section B 

B. 	 downgradient of each proposed improvement to 
disturbance will limited to a minimal 

\Jp,np'Clr and building pads. Disturbed areas will seeded to 
destroyed vegetation. existing downgradient of each 
improvement will work in conjunction with the silt fence, rock and 
construction entrance to prevent pollution of water originating and/or flowing offsite. 

rock berm, stabilized construction entrances constructed 
streams will pollutants from them as as the 
Geologic Assessment, are no features with the project 

There were no sensitive identified in the Assessment. 



Pollution Abatement Plan 
Anglican Stormwater Section 

no request to a feature. 

Rock and silt fence will be to protect disturbed soils contamination 
from the project site. 

Map at the end section. 

Temporary Sediment Pond Plans and Calculations 

occur at one time. Silt fence will 
to the minimal amount 

soil in one common 
for small drainage areas. 

Inspection and Maintenance Plan 

The contractor is required to inspect 
rainfall events to insure that they are 

areas. 

properly. The 
controls and fences shall immediately make any 

entrance should be maintained a condition, which 

storm 

or flowing of onto public rights-of-way. 
with additional stone as conditions demand and repair 

may reqUIre 
cleanout of 

to trap sediment. All spilled, dropped, washed or tr<l,I"v,'n 

should be by contractor. When 
cleaned to remove sediment to entrance onto public 

it should be done on an area with crushed stone that 
trap or sediment basin. should 

or water course by 

6 inches. Replace 
Replace or repair any 

any 

or install a 
parallel to the tom "",..."Vl 

PrY"-"IP sediment 



Christ King Anglican Church Temporary Stormwater 
Water Pollution Abatement Plan 

in the course of activity. If a IS 

access, consider relocating it to a where it will protection, but will not 
obstruct A triangular be to a silt fence at common vehicle 

When is complete, the should be disposed of in a manner 
not cause additional siltation and the prior location the silt fence should 

fence itself disposed of in an landfill. 

installation in additional daily inspections shall be made. 
sediment and other debris when buildup reaches 6 inches dispose of the 

nnrn"~'rI manner that will not cause additional any 
shall be reshaped as during inspection. shall be replaced 

structure ceases to function as to silt among the rocks, washout, 
rock berm shall be left place until all upstream areas are 

will be allowed full access to the property construction of 
controls and to verify that the aC(;eD[ea is being 

has the right to the contractor to changes 

maintenance measures made to the temporary 
on WPAP S Plan showing inspection/maintenance 

nF>rlOnn responsible for and maintenance. Any 
made to location or type controls shown on the accepted plans, due to onsite 
shall documented on the site plan that is part of this Pollution Abatement Plan. 
other shall be made unless approved by TCEQ and Engineer. 
shall show changes made, person 

Owner's Information: 

Address: 

Phone: 
Address: 
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Person or Firm Responsible for Erosion/Sedimentation Control Maintenance: 

Company: 
Contact: 
Phone: 
Address: 

Signature of Responsible Party: 

This portion of the form shall be filled out and signed by the responsible party prior to 
construction. 



Christ Our King Anglican Church Temporary Stormwater Section 
Water Pollution Abatement Plan 

ATTACHMENT ".I" 

Schedule of Interim and Permanent Soil Stabilization Practices 


Areas which are disturbed by construction staging and storage areas will be hydro mulched with 
the appropriate seed mixture. Areas between the edge of pavement and property line will also be 
hydro mulched. There will be no fill slopes exceeding a 3: 1 slope and all fill slopes will be hydro 
mulched. All disturbed soils should be seeded or otherwise stabilized within 14 calendar days 
after final grading or where construction activity has temporarily ceased for more than 21 days. 
Installation and acceptable mixtures of hydro mulch are as follows: 

Materials: 

Hydraulic Mulches: Wood fiber mulch can be applied alone or as a component of hydraulic 
matrices. Wood fiber applied alone is typically applied at the rate of 2,000 to 4,000 lb/acre. 
Wood fiber mulch is manufactured from wood or wood waste from lumber mills or from urban 
sources. 

Hydraulic Matrices: Hydraulic matrices include a mixture of wood fiber and acrylic polymer or 
other tackifier as binder. Apply as a liquid slurry using a hydraulic application machine (i.e., 
hydro seeder) at the following minimum rates, or as specified by the manufacturer to achieve 
complete coverage of the target area: 2,000 to 4,000 Ib/acre wood fiber mulch, and 5 to 10% (by 
weight) of tackifier (acrylic copolymer, guar, psyllium, etc.) 

Bonded Fiber Matrix: Bonded fiber matrix (BFM) is a hydraulically applied system of fibers and 
adhesives that upon drying forms an erosion resistant blanket that promotes vegetation, and 
prevents soil erosion. BFMs are typically applied at rates from 3,000 Ib/acre to 4,000 Ib/acre 
based on the manufacturer's recommendation. A biodegradable BFM is composed of materials 

lut are 100% biodegradable. The binder in the BFM should also be biodegradable and should 
not dissolve or disperse upon re-wetting. Typically, biodegradable BFMs should not be applied 
immediately before, during or immediately after rainfall if the soil is saturated. Depending on the 
product, BFMs typically require 12 to 24 hours to dry and become effective. 

Seed Mixtures: 

Dates Climate Species (Ib/acl 
Sept. 1 to Nov. 30 Temporary Cool Season Tall Fescue 4.0 

Oats 21.0 
Wheats 30.0 
Total 55.0 

Sept. 1 to Nov. 30 Cool Season Legume Hairy Vetch 8.0 

May 1 to Aug. 31 Temporary Warm Season Foxtail Millet 30.0 
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Fertilizer: Fertilizer should be applied at the rate of 40 pounds of nitrogen and 40 pounds of 
phosphorus per acre, which is equivalent to about 1.0 pounds of nitrogen and phosphorus per 
1000 square feet. 

Installation: 

(1) Prior to application, roughen embankment and fill areas by rolling with a crimping or 
punching type roller or by track walking. Track walking shall only be used where other methods 
are impractical. 

(2) To be effective, hydraulic matrices require 24 hours to dry before rainfall occurs. 

(3) A void mulch over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 





,0JPermanent Stormwater Section 
for Regulated Activities 

on the Edwards Aquifer Recharge Zone COlIN1 Y EN EEl:(. 
and Relating to 30 TAC §213.5(b)(4)(C), (D)(li), (E), and (5), Effective June 1, 1999 

REGULATED ENTITY NAME: Christ Our King Anglican Church 

Permanent best management practices (BMPs) and measures that will be used during and 
after construction is completed. 

1. 	 Permanent BMPs and measures must be implemented to control the discharge of 
pollution from regulated activities after the completion of construction. 

2. 	 T lese practices and measures have been designed, and will be constructed, operated, 
maintained to insure that 80% of the incremental increase in the annual mass 

loading of total suspended solids (TSS) 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 . 

.x. 	 The TCEO Technical Guidance Manual (TGM) was used to design permanent 
BMPs and measures for this site. 
A technical guidance other than the TCEO TGM was used to design permanent 
BMPs and measures for this site. The complete citation for the technical 
guidance that was used is provided below: 

3. .x. 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. 

4. N/A 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) , may no longer apply 
and the property owner must notify the appropriate regional office of these changes. 

This site will be used for low density single-family residential development and 
has 20% or less impervious cover. 
This site will be used for low density single-family residential development but 
has more than 20% impervious cover. 
This site will not be used for low density single-family residential development. 

5. N/A 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 
mus notify the appropriate regional office of these changes. 
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ATTACHMENT A - 20% or less Impervious Cover Waiver. This will be 
used for multi-family residential developments, schools, or small business 
and has 20% or less impervious cover. A request to waive the requirements for 
other permanent BMPs and measures is found at the end of this form. 

II 	 This site will be used for multi-family residential developments, schools, or 
small business but has more than 20% impervious cover. 
This will not be used for multi-family residential developments, schools, or 
small business sites. 

ATTACHMENT B· BMPs for Upgradient Stormwater. 

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 identified as ATTACHMENT B the end of this form. 
If no surface water, groundwater or stormwater originates upgradient from the and 
flows across the site, an explanation is provided as ATTACHMENT B at the end of this 
form. 
If 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 an explanation is provided as ATTACHMENT B at the end of this form. 

7. 	 ATTACHMENT C - BMPs for On-site Stormwater. 

A description of the BMPs and that will be used to prevent pollution of 
water or groundwater that originates on-site or flows off the including 

pollution caused by contaminated storm water runoff from the is identified as 
ATTACHMENT C at the end of this form. 
If 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 by 
contaminated stormwater runoff, an explanation is provided as ATTACHMENT C at the 
end of this form. 

8. 	 ATTACHMENT 0 - BMPs for Surface Streams. A description of the BMPs and 
measures that prevent pollutants from entering surface streams, sensitive features, or 
the aquifer is provided the end of this form. Each feature identified in the Geologic 
Assessment as "sensitive" has been addressed. 

9. 	 The applicant understands that to the extent practicable, BMPs and measures must 
maintain flow to naturally occurring sensitive features identified in either the geologic 
assessment, executive director review, or during excavation, blasting, or construction. 
II The permanent sealing of or diversion of flow from a naturally~occurring 

"sensitive" or "possibly feature that accepts recharge to the Edwards 
Aquifer as a permanent pollution abatement measure has not been proposed 
for any naturally~occurring "sensitive" or "possibly sensitive" features on this 

N/A 	 ATTACHMENT E - Request to Seal Features. A request to a naturally­
occurring "sensitive" or "possibly sensitive" feature, that includes a justification 
as to why no reasonable and practicable alternative exists, is found at the end 
of this form. A request and justification has been provided for each feature. 

10. 	 ATTACHMENT F - Construction Plans. Construction plans and design calculations 
for proposed permanent BMPs and measures have been prepared by or under the 
direct supervision of a Texas licensed Professional Engineer. All construction plans 
and design information have been signed, sealed, and dated by the Texas licensed 
Professional Engineer. Construction plans for the proposed permanent BMPs and 
rneasures are provided at the end of this form. Design Calculations, TCEQ 
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Construction Notes, all man-made or naturally occurring geologic features, all 
proposed structural measures, and appropriate details must be shown on the 
construction plans. 

11 . ATIACHMENT G - Inspection, Maintenance, Repair and Retrofit Plan. A plan for the 
inspection, maintenance, repair, and, if necessary, retrofit of the permanent BMPs and 
measures is provided at the end of this form. The plan has been prepared and certified 
by the engineer designing the permanent BMPs and measures. The plan has been 
signed by the owner or responsible party. The plan includes procedures for 
documenting inspections, maintenance, repairs, and, if necessary, retrofits as well as a 
discussion of record keeping procedures. 

12. 	 The TCEO Technical Guidance Manual (TGM) was used to design permanent BMPs 
and measures for this site. 
Pilot-scale field testing (including water quality monitoring) may be required for BMPs 
that are not contained in technical guidance recognized by or prepared by the 
executive director. 

ATIACHMENT H - Pilot-Scale Field Testing Plan. A plan for pilot-scale field 
testing is provided at the end of this form. 

13. 	 ATIACHMENT I -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 provided at the end of this form. 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 results in water quality degradation. 

Responsibility for maintenance of permanent BMPs and measures after construction is 
complete. 

14. The applicant is 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 such obligations in writing or 
ownership is transferred. 

15. 	 A copy of the transfer of responsibility must be filed with the executive director at the 
appropriate regional office within 30 days of the transfer if the site is for use as a 
multiple single-family residential development, a multi-family residential development, 
or a non-residential development such as commercial, industrial, institutional, schools, 
and other sites where regulated activities occur. 

To the best of my knowledge, the responses to this form accurately reflect all information requested 
cnncerning the proposed regulated activities and methods to protect the Edwards Aquifer. This 
PERMANENT STORMWATER SECTION is hereby submitted for TCEO review and executive 
director approval. The application was prepared by: 

Jeffrey D. Moeller, P.E. 
Pr t Name of Customer/Agent 

te/z/;
Oa\e 
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Christ Our King Anglican Church Permanent Stormwater Section 
Water Pollution Abatement Plan 

ATTACHMENT "A" 

20% of Less Impervious Cover Waiver 


The proposed development is a church campus and the 20% Impervious Cover Waiver 
does not apply. Permanent BMP's will be designed in accordance with TCEQ 
requirements for the removal of TSS generated by the proposed development. 

ATTACHMENT "B" 

Bl\1P's for Upgradient Stormwater 


The proposed site is at the top of the drainage area, thus no upgradient stormwater is 
accepted by the site. 

ATTACHMENT "C" 

Bl\1P's for On-Site Stormwater 


The permanent BMP's used to treat on-site stormwater runoff will be a combination of 
the VOitechs® system and vegetative filter strips. Please refer to the Drainage Area Map 
in the Temporary Stonnwater Section for areas of treatment and BMP structures used. 

ATTACHMENT "D" 
Bl\1P's for Surface Streams 

The vegetative filter strips and Vortechs® Storm water treatment system will be installed 
to prevent pollutants from entering surface streams and ultimately the aquifer. There 
were no sensitive features identified by the Geologic Assessment. 

The natural vegetation located down gradient of proposed improvements will provide 
additional filtration to help prevent pollutant from entering streams, sensitive features, 
and the aquifer. 



Christ Our King Anglican Church Permanent Stormwater Section 
Water Pollution Abatement Plan 

ATTACHMENT "G" 

Inspection, Maintenance, Repair and Retrofit Plan 


Vegetative Filter Strips Maintenance and Monitoring Procedures 

• 	 Pest Management - An Integrated Pest Management (IPM) Plan should be 
developed for vegetated areas. This plan should specify how problem insects and 
weeds will be controlled with minimal or no use of insecticides and herbicides. 

• 	 Seasonal Mowing and Lawn Care - If the filter 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 aI., 1992). Healthy grass can be 
maintained without using fertilizers because runoff usually contains sufficient 
nutrients. Irrigation of the site can help assure a dense and healthy vegetati ve 
cover. 

• 	 Inspection - Inspect filter strips at least twice annually for erosion or damage to 
vegetation; however, additional inspection after periods of heavy nmoff is most 
desirable. The strip should be checked for uniformity of grass cover, debris and 
litter, and areas of sediment accumulation. 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 restored to meet specifications. Construction of a level spreader 
device may be necessary to reestablish shallow overland flow. 

• 	 Debris and Litter Removal - Trash tends to accumulate in vegetated areas, 
particularly along highways. Any filter strip structures (i.e. level spreaders) 
should be kept free of obstructions to reduce floatables being flushed downstream, 
and for aesthetic reasons. The need for this practice is determined through 
periodic inspection, but should be performed no less 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. However, 
sediment may accumulate along the upstream boundary of the strip preventing 
uniform overland flow. Excess sediment should be removed by hand or with flat­
bottomed shovels. 

• 	 Grass Reseeding and Mulching - A healthy dense grass should be maintained on 
the filter strip. If areas are eroded, they should be filled, compacted, and reseeded 
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Vortechs~ Maintenance 
1h~ or techs system should be inspected at regular intervals and 

maintained when necessary to ensure optimum performance. 

The rate at which the system collects pollutants will depend more 

heavily on site activities than the size of the unit, e.g., unstable 

soils or heavy winter sanding will cause the swirl chamber to fill 

rlor. quickly but regular sweeping will slow accumulation. 

Inspection 
Inspection is the key to effective maintenance and is easily 

performed. Pollutant deposition and transport may vary from 

year to year and regular inspections will help ensure that the 

system is cleaned out at the appropriate time. Inspections should 

be performed twice per year (i.e. spring and fall) however more 

frequent inspections may be necessary in equipment washdown 

areas nd in climates where winter sanding operations may lead 

to r ~ j accumulations. It is useful and ohen required as part of 

a permit to keep a record of each inspection. A simple inspection 

and maintenance log form for doing so is provided on the 

following page. and is also available on contechstormwater.com. 

The Vortechs system should be cleaned when inspection reveals 

that the sediment depth has accumulated to within 12 to 18 

inches (300 to 450 mm) of the dry-weather water surface 

elevation. This determination can be made by taking two 

measurements with a stadia rod or similar measuring device; 

one measurement from the manhole opening to the top of the 

sediment pile and the other from the manhole opening to the 

water surface. Note: To avoid underestimating the volume of 

sediment in the chamber, the measuring device must be carefully 

lowered to the top of the sediment pile. Finer, silty particles at the 

top of the pile typically offer less resistance to the end of the rod 

than larger particles toward the bottom of the pile. 

Cleaning 

Cleaning of the Vortechs system should be done during dry 

weather conditions when no flow is entering the system. Clean­

out of the Vortechs system with a vacuum truck is generally the 

most effective and convenient method of excavating pollutants 

from the system. If such a truck is not available, a "clamshell" 

grab may be used, but it is difficult to remove all accumulated 

pollutants using a "clamshell". 

In installations where the risk of petroleum spills is small, liquid 

contaminants may not accumulate as quickly as sediment. 

However, an oil or gasoline spill should be cleaned out 

immediately. Motor oil and other hydrocarbons that accumulate 

on a more routine basis should be removed when an appreciable 

layer has been captured. To remove these pollutants, it may be 

preferable to use adsorbent pads to solidify the oil since these 

pads are usually much easier to remove from the unit individually 

and less expensive to dispose of than the oil/water emulsion that 

may be created by vacuuming the oily layer. Floating trash can be 

netted out if you wish to separate it from the other pollutants. 

Cleaning of a Vortechs system is typically done by inserting 

a vacuum hose into the swirl chamber and evacuating this 

chamber of water and pollutants. As water is evacuated, the 

\v, e ' Il'vel ('II] si e o f thp;; v;rI chamber wiil drop to a level 

J: I II II the r ~t ut the lower aperture of the swirl 

chamber. rhe water outside the swirl chamber should remain 

near this level throughout pumping as the bottom and sides 

of the swirl chamber are sealed to the tank floor and walls. 

This "water lock" feature prevents water from migrating into 

the swirl chamber, exposing the bottom of the baffle wall and 

creating excess pump-out volume. Floating pollutants will decant 

into the swirl chamber as the water level is drawn down. This 

allows most floating material to be withdrawn from the same 

access point above the swirl chamber. Floating material that 

does not decant into the swirl chamber during draw down 

should be skimmed from the baffle chamber. If maintenance 

is not performed as recommended, sediment may accumulate 

outside the swirl chamber. If this is the case, it may be necessary 

to pump out other chambers. It is advisable to check for 

sediment accumulation in all chambers during inspection and 

maintenance. 

These maintenance recommendations apply to all Vortechs 

systems with the following exceptions: 

1. 	 It is strongly recommended that when cleaning systems larger 

than the Model 16000 the baffle chamber be drawn down 

to depth of three feet prior to beginning clean-out of the 

swirl chamber. Drawing down this chamber prior to the swirl 

chamber reduces adverse structural forces pushing upstream 

on the swirl chamber once that chamber is empty. 

2. 	 Entry into a Vortechs system is generally not required as 

cleaning can be done from the ground surface. However, 

if manned entry into a system is required the entire system 

should be evacuated of water prior to entry regardless of the 

system size. 

Manhole covers should be securely seated following cleaning 

activities to prevent leakage of runoff into the system from 

above and also to ensure proper safety precautions. If anyone 

physically enters the unit, Confined Space Entry procedures need 

to be followed. 

Disposal of all material removed from the Vortechs system should 

be done in accordance with local regulations. In many locations, 

disposal of evacuated sediments may be handled in the same 

manner as disposal of sediments removed from catch basins or 

deep sump manholes. Check your local regulations for specific 

requirements on disposal. 

For assistance with maintaining your Vortechs system, contact us 

regarding the CON TECH Maintenance Compliance Certification 

Program. 
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The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to 
the top of the sediment pile and the other from the manhole opening to the water surface, If the difference betvlieen these measurements is 

system shouid be cleaned out, Note: To avoid underestimating the volume of sediment in the chamber, the 
be carefully lowered to the top of the sediment pile, 

2, 	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness, In 
the event of an oil spill, the system should be cleaned immediately, 



Attachment "G" 

Maintenance Plan for Vegetative Filter Strips 

Location: Phase 1 - West side of the entrance drive 

Phase 2 - North side of northern parking isle 

Christ Our Anglican Church 
III W. San Antonio Sa. Suite 250 
New Braunfels, Texas 78130 
Phone: 830-632-7744 

I agree that the attached Vegetative Filter Maintenance and Monitoring Procedures will 
be implemented to ensure that the proposed BMP functions as designed. 

Charles Salsman 
Christ Our King Anglican Church 



r have reviewed the attached maintenance and monitoring procedures and to the best of 
my knowledge certify that if they are followed as outlined the vegetative tilter strips will 
function as designed. 
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Attachment "G" 


Maintenance Plan for Vortechs Model 16000 & 1421 


Vortechs Location: 	 I - Southwest corner of Phase I 


2 - Southeast corner of Phase 2 


3 - Northeast corner of Phase 3 


4 - Southwest comer of Phase 6 


5 - Southeast comer of Phase 6 


Owner: Christ Our King Anglican Church 

III W. San Antonio St. Suite 250 

New Braunfels, Texas 78130 

Phone: 830-632-7744 


I agree that the attached Vortechs Maintenance and Monitoring Procedures will be 
implemented to ensure that the proposed system functions as designed. 

&'/7 !II)
I I


Date 
Christ Our King Anglican Church 
Char es Sa sman 



I have reviewed the attached maintenance and monitoring procedures and to the best 
my knowledge that if they are followed as outlined the units will 
function as designed. 



SECTION 02721 

STORMWATER TREATMENT SYSTEM 

1.1 

A. 	 Work included: 

The Contractor, and/or a manufacturer selected by the Contractor and approved by the 
Engineer, shall furnish all labor, materials, equipment and incidentals required and install 
all concrete stormwater treatment systems and in accordance 
with the and these specifications. 

1.2 

A. 	 The quality of materials, the process of manufacture, and the finished sections shall be 
subject to by the Such inspection may be made at the place of 

or on the work site after delivery, or at both and the sections shall 
be subject to rejection at any time if material conditions fail to meet any of the 
specification requirements, even though sample sections may have been accepted as 
satisfactory at the place of manufacture. Sections rejected after delivery to the site shall 
be marked for identification and shall be removed from the site at once. All sections 
which have been damaged beyond repair during delivery will be rejected and, if already 
installed, shall be to the level, if or removed 
and replaced, entirely at the Contractor's expense. 

B. 	 All sections shall be inspected for general appearance, dimensions, soundness, etc. The 
surface shall be dense, close textured and free of blisters, roughness and 
exposure of reinforcement. 

C. 	 Imperfections may be repaired, subject to the acceptance of the Engineer, after 
demonstration by the manufacturer that strong and permanent result. 
shall be carefully before final Cement mortar used for shall 
have a minimum compressive strength of 4,000 psi (28 MPa) at the end of 7 days and 
5,000 (34 MPa) at the end of 28 days when tested in 3 inch (76 mm) diameter by 6 
inch (152 mm) cylinders stored in the standard manner. mortar may be 
utilized for repairs. 
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1.3 	 SUBMITTALS 

A. 	 Shop Drawings 

The Contractor shall be provided with dimensional drawings and, when specified, utilize 
these drawings as the basis for preparation of shop drawings showing details for 
construction, reinforcing, joints and any cast-in-place appurtenances. Shop drawings 
shall be annotated to indicate all materials to be used and all applicable standards for 
materials, required tests of materials and design assumptions for structural analysis. 
Shop drawings shall be prepared at a scale of not less than 3/16-inches per foot (1 :75). 
Six (6) hard copies of said shop drawings shall be submitted to the Engineer for review 
and approval. 

PART 2.00 PRODUCTS 

2.1 	 MATERIALS AND DESIGN 

A. 	 Concrete for precast stormwater treatment systems shall conform to ASTM C 857 
and C 858 and meet the following additional requirements: 

1. 	 The wall thickness shall not be less than 6 inches (152 mm) or as shown on the 
dimensional drawings. In all cases the wall thickness shall be no less than the 
minimum thickness necessary to sustain HS20-44 (MS18) loading requirements as 
determined by a Licensed Professional Engineer. 

2. 	 Sections shall have tongue and groove or ship-lap joints with a butyl mastic sealant 
conforming to ASTM C 990. 

3. 	 Cement shall be Type II Portland cement conforming to ASTM C 150. 

4. 	 All sections shall be cured by an approved method. Sections shall not be shipped 
until the concrete has attained a compressive strength of 4,000 psi (28 MPa) or until 5 
days after fabrication and/or repair, whichever is the longer. 

5. 	 Pipe openings shall be sized to accept pipes of the specified size(s) and material(s), 
and shall be sealed by the Contractor with a hydraulic cement conforming to ASTM C 
595M 

B. 	 Internal aluminum plate components shall be aluminum alloy 5052-H32 in accordance 
with ASTM B 209. 

C. 	 Sealant to be utilized at the base of the swirl chamber shall be 60 durometer extruded 
nitrile butadiene rubber (Buna N) and shall be provided to the concrete precaster for 
installation. 

D. 	 Brick or masonry used to build the manhole frame to grade shall conform to ASTM C 32 
or ASTM C 139 and shall be installed in conformance with all local requirements. 

E. 	 Casting for manhole frames and covers shall be in accordance with ASTM A48, CL.30B 
and AASHTO M105. The manhole frame and cover shall be equivalent to Campbell 
Foundry Pattern #1009A or #10120 custom cast with the CONTECH Stormwater 
Solutions logo and the words "Vortechs® Stormwater Treatment System". 

F. 	 A bitumen sealant in conformance with ASTM C 990 shall be utilized in the sealing of the 
joint between the swirl chamber and the vault at the long wall tangent points. The butyl 
material shall be 3/4-inch thick by 3/4-inch wide. 
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2.2 PERFORMANCE 

Each stormwater treatment system shall adhere to the following performance specifications at the 
design treatment capacities, as listed below: 

Table 2.2 
Vortechs~ 
Model 

Design 
Treatment 
Capacity 
I(cfs)/(I/s) 

Sediment 
Storage 
(yd3)/(m3) 

1000 o -1.6 (0 - 45) 0.7 (0.54) 

2000 1.6 - 2.8 (45-80) 1.2 (0.91) 

3000 2.8 - 4.5 (80-125) 1.8 (1.38) 

4000 4.5 - 6.0 (125-175) 2.4 (1.84) 

5000 6.0 - 8.5 (175-240) 3.2 (2.45) 

7000 8.5 -11.0 (240-315) 4.0 (3.06) 

9000 11.0 -14.0 (315-400) 4.8 (3.67) 

11000 14.0 -17.5 (400-495) 5.6 (4.28) 

16000 17.5 - 25.0 (495-710) 7.1 (5.43) 

Each stormwater treatment system shall include a circular aluminum "swirl chamber" (or "grit 
chamber") with a tangential inlet to induce a swirling flow pattern that will accumUlate and store 
settleable solids in a manner and a location that will prevent re-suspension of previously captured 
particulates. 

Each stormwater treatment system shall be of a hydraulic design that includes flow controls 
designed and certified by a professional engineer using accepted principles of fluid mechanics 
that raise the water surface inside the tank to a pre-determined level in order to prevent the re­
entrainment of trapped floating contaminants. 

Each stormwater treatment system shall be capable of removing 80% of the net annual Total 
Suspended Solids (TSS) load based on a 50-micron particle size. Annual TSS removal 
efficiency models shall be based on documented removal efficiency performance from full scale 
laboratory tests. Annual TSS removal efficiency models shall only be considered valid if they are 
corroborated by independent third party field testing. Said field testing shall include influent and 
effluent composite samples from a minimum of ten storms at one location. Individual stormwater 
treatment systems shall have the Design Treatment Capacity listed in Table 2.2, and shall not re­
suspend trapped sediments or re-entrain floating contaminants at flow rates up to and including 
the specified Design Treatment Capacity. 

Individual stormwater treatment systems shall have usable sediment storage capacity of not less 
than the corresponding volume listed in Table 2.2. The systems shall be designed such that the 
pu -out volume is less than 'h of the total system volume. The systems shall be designed to 
not allow surcharge of the upstream piping network during dry weather conditions. 

A water-lock feature shall be incorporated into the design of the stormwater treatment system to 
prevent the introduction of trapped oil and floatable contaminants to the downstream piping 
during routine maintenance and to ensure that no oil escapes the system during the ensuing rain 
event. Direct access shall be provided to the sediment and floatable contaminant storage 
chambers to facilitate maintenance. There shall be no appurtenances or restrictions within these 
chambers. 
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Stormwater treatment systems shall be completely housed within one rectangular structure. 

2.3 	 MANUFACTURER 

Each stormwater treatment system shall be of a type that has been installed and used 
successfully for a minimum of 5 years. The manufacturer of said system shall have been 
regularly engaged in the eng ineering design and production of systems for the physical treatment 
of stormwater runoff during the aforementioned period. 

® 
Each stormwater treatment system shall be a Vortechs System as manufactured by CONTECH 
Stormwater Solutions Inc., 200 Enterprise Drive, Scarborough, Maine 04074, phone: 207-885­
9830, fax: 207-885-9825; and as protected under U.S. Patent #5,759,415. 

PART 3.00 EXECUTION 

3.1 	 INSTALLATION 

A. 	 Each Stormwater Treatment System shall be constructed according to the sizes shown 
on the Drawings and as specified herein. Install at elevations and locations shown on the 
Drawings or as otherwise directed by the Engineer. 

B. 	 Place the precast base unit on a granular subbase of minimum thickness of six inches 
(152 mm) after compaction or of greater thickness and compaction if specified elsewhere. 
The granular subbase shall be checked for level prior to setting and the precast base 
section of the trap shall be checked for level at all four corners after it is set. If the slope 
from any corner to any other corner exceeds 0.5% the base section shall be removed and 
the granular subbase material re-Ieveled . 

C. 	 Prior to setting subsequent sections place bitumen sealant in conformance with ASTM C 
990 along the construction joint in the section that is already in place. 

D. 	 After setting the base and wall or riser sections, prepare to install the swirl chamber. 
Place the 3/4-inch (19 mm) thick by 3/4-inch (19 mm) wide butyl mastic seal vertically on 
the outside of the swirl chamber starting one inch above the bottom of the swirl chamber 
and continuing to a height equal to the elevation of the bottom of the upper aperture of 
the swirl chamber. The butyl mastic seal should abut the downstream side of the pre­
drilled mounting holes that attach the swirl chamber to the long walls of the concrete 
vault. Next, install the extruded Buna N seal on the bottom edge of the 180 degree 
downstream section of the swirl chamber by first applying a bead of Sikaflex-1a 
polyurethane elastomeric sealant into the extruded slot then slide the seal onto the swirl 
chamber. The extruded seal should extend 3-inches (76 mm) upstream of the mounting 
holes, toward the inlet end of the vault. Set the swirl chamber into position and keep the 
seal approximately ~-inch (13 mm) above the floor of the concrete vault. Apply a 
continuous bead of Sikaflex-1 a sealant under the cupped bottom of the seal. Set the 
circular swirl chamber on the floor of the vault and anchor it by bolting the swirl chamber 
to the side walls of the concrete vault at the three (3) tangent points and at the inlet tab 
using HIL TI brand stainless steel drop-in wedge anchors or equivalent 3/8-inch (10 mm) 
diameter by 2-3/4 inch (70 mm) minimum length at heights of approximately three inches 
(3") (76 mm) off the floor and at fifteen inch (15") (381 mm) intervals to approximately the 
same height of the butyl mastic sealant (at locations of pre-drilled holes in aluminum 
components). Apply a continuous bead of Sikaflex-1a sealant to the intersection of the 
inside bottom edge of the extruded seal and the vault floor. 

E. 	 If the oil baffle wall (Baffle A) and flow control wall (Baffle B) are not integrally cast-in to 
riser/wall sections then the Baffle wall panels shall be placed in the formed keyways or between 
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bolted-in-place angle flanges as provided by the manufacturer. Apply non-shrink grout or 
Sikaflex-1 a sealant to each end of Baffle A and Baffle B at the upstream intersection with the 
side walls of the concrete vault. 

F. 	 Prior to setting the precast roof section, bitumen sealant equal to ASTM C 990 shall be placed 
along the top of the oil baffle wall (Baffle A), using more than one layer of mastic if necessary, to 
a thickness at least 1-inch (25 mm) greater than the nominal gap between the top of the baffle 
and the roof section. The nominal gap shall be determined either by field measurement or the 
shop drawings. Do not seal the top of Baffle B unless specified on the shop drawings to do so. 
After placement of the roof section has compressed the butyl mastic sealant in the gap over 
Baffle A, finish sealing the gap with an approved non-shrink grout on both sides of the gap 
using the butyl mastic as a backing material to which to apply the grout. If roof section is 
"clamshell" or "bathtub" halves, then finish sealing the ends of the Baffle walls by applying non­
shrink grout or Sikaflex-1a sealant to each end of Baffle A at the upstream intersection with the 
si e walls of the concrete vault and to each end of Baffle B at the downstream intersection with 
the side walls of the concrete vault. 

G. 	 After setting the precast roof section of the stormwater treatment system, set precast 
concrete manhole riser sections, to the height required to bring the cast iron manhole 
covers to grade, so that the sections are vertical and in true alignment with a Y..-inch (6 
mm) maximum tolerance allowed. Backfill in a careful manner, bringing the fill up in 6­
inch (152 mm) lifts on all sides. If leaks appear, clean the inside joints and caulk with 
lead wool to the satisfaction of the Engineer. Precast sections shall be set in a manner 
that will result in a watertight joint. In all instances, installation of Stormwater Treatment 
Systems shall conform to ASTM specification C 891 "Standard Practice for Installation of 
Underground Precast Utility Structures". 

H. 	 Holes made in the concrete sections for handling or other purposes shall be plugged with 
a nonshrink grout or by using grout in combination with concrete plugs. 

I. 	 Where holes must be cut in the precast sections to accommodate pipes, do all cutting 
before setting the sections in place to prevent any subsequent jarring which may loosen 
the mortar joints. The Contractor shall make all pipe connections. 
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T s Commission on Ellvironmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 
T~xt shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

C aracters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG·348 Pages 3·27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(AN X p) 

where: LM TOTA/. PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load 

AN = Net increase in impervious area for the project 

P =Average annual precipitation, inches 

Site Data: Detennine Required Load Removal Based on the Entire Project 
County = Comal 

Total project area included in plan' = 22.10 acres 
Predevelopment impervious area within the limits of the plan' = 0.42 acres 

Total post-development impervious area within the limits of the plan' =8B.30acres 
Total post-development impervious cover fraction' = 0.42 

P = inches33 

LM TOT A/. PROJ ECT = 

• The values entered in these fieldS should be for the total project area. 

7971 Ibs. 

Number of drainage basins I outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area = 
Predevelopment impervious area within drainage basin/outfall area = 

Post·development impervious area within drainage basin/outfall area = 
Post-development impervious fraction within drainage basin/outfall area = 

4.. THIS BASIN = 

2.42 
0.00 
1.75 
0.72 
1571 

acres 
acres 
acres 

Ibs. 

3. Indicate the proposed BMP Code for this basin. 



Proposed BMP = Vortechs 
Removal eHiciency = 0 percent 

Aqualogic Cartridge Filter 
Bioretention 
Contech Storm Filter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calcutate Maximum TSS Load Removed (LA) for this Drainage Basin by the selected BMP Type. 

RG·348 Page 3·33 Equation 3.7: LA = (BMP eHiciency) x P X (A, x 34.6 + Ap x 0.54) 

where: Ac = Total On·Site drainage area in the BMP catchment area 

A, = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac = 2.42 acres 

A, = 1.75 acres 

Ap = 0.67 acres 

LA = o Ibs 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin I outfall area 

Desired LM THIS BASIN = 3482 Ibs. 

F = #DIVlO! 

6. Calcutate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth = #DIVlO! inches 
Post Development RunoH Coefficient = 0.53 

On-site Water Quality Volume = #DIVlO! cubic feet 

Calculations from RG·348 Pages 3-36 to 3-37 



Oil -site area draining 10 BMP = 

Off-site Impervious cover draining to BMP = 


Impervious fraction of oil-site area = 

Ort-site RunoH CoeHicient = 


Off-site Water Quality Volume = 


Storage for Sediment;: 

Total Capture Volume (required water quality volume(s) x 1.20);: 

0.00 acres 
0.00 acres 

o 
0.00 

#DIVlO! cubic feet 

#DIVlO! 

#DIV/O! cubic feet 
The following sections are used to calculate the required water quality volume(s) lor the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA_ 
7. Retention/Irrigation System 

Required Waler Qualily Volume for retention basin ;: 

Irrigalion Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

8_ Extended Detention Basin System 

Required Water Quality Volume for extended delention basin = 

9. Filler area for Sand Filters 

9A_ Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 

Minimum filter basin area ;: 

Maximum sedimentation basin area = 
Minimum sedimentation basin area ;: 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = 


Minimum filter basin area = 


Maximum sedimentation basin area = 

Minimum sedimentation basin area ;: 

Designed as Required in RG-348 Pages 3-42 to 3-46 

NA cubic feet 

in/hr Enter determined permeability rate or assumed value of 0.1 
square feet 
acres 

Designed as Required in RG-348 Pages 3-46 to 3-51 

NA cubic feet 

Designed as Required in RG-348 Pages 3-58 to 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic feet 

square feet 

square feet 
square feet 

cubic feet 

square feet 

square feel 
square feet 

For minimum water depth of 2 feet 

For maximum water depth 01 8 leet 


For minimum water depth of 2 feet 

For maximum water depth 01 8 feet 




,retention System 

Required Water Quality Volume for Bioretention Basin = 

11. Wet Basins 

Required capacity of Permanent Pool = 
Required capacity at WQV Elevation = 

12. Constructed Wetlands 

Required Water Quality Volume for Constructed Wetlands = 

Designed as Required in RG-348 Pages 3-63 to 3-{;5 

NA cubic feet 

Designed as Required in RG-348 Pages 3-66 to 3-71 

NA cubic feet Permanent Pool Capacity is 1.20 times the Way 
NA cubic feet Total Capacity should be the Permanent Pool Capacity 

plus a second way. 

Designed as Required in RG-348 Pages 3-71 to 3-73 

NA cubic feet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3·74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogic™. 

Required Sedimentation chamber capacity = NA 
Filter canisters (FCs) to treat WQV = NA 

Filter basin area (RIAF) = NA 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA 

cubic feet 
cartridges 
square feet 

cubic feet 

THE SIZING REaUIREMENTS FOR THE FOLLOWING BMPs I LOAD REMOYALS ARE BASED UpON FLOW RATES - NOT CALCULATED WATER aUALlTY VOLUMES 

15. Grassy Swales 

Design parameters for the swale: 

Drainage Area to be Treated by the Swale =A = 
Impervious Cover in Drainage Area = 

Rainfall intensity =i = 
Swale Slope = 

Side Slope (z) = 
Design Water Depth =y = 

Weighted Runoff Coefficient =C = 

Acs =cross-sectional area of flow in Swale = 

Designed as Required in RG·348 Pages 3-51 to 3-54 

8.00 acres 
4.00 acres 

1.1 in/hr 
0.01 ftlft 

3 
0.33 ft 
0.54 

13.17 sf 



Pw : Wetted Perimeter: 40.621eel 


RH = hydraulic radius of flow cross-section AcslPw :: 0.32 feel 


n Manning's roughness coefficient :: 0.2 


15A. Using the Method Described in the RG-348 

Manning's Equation: 	 Q :: 1.49 Acs S os 


n 


b 0.134)( Q - zy 38.51 feel 

y' 67 SOS 

Q=CiA= 4.71 cis 

To calculate the flow velocity in the swale: 

v (Velocity 01 Flow in the swale):: QJAcs:: 0.36 ttlsec 

To calculate the resulting swale length: 

L Minimum Swale Length V (ft/sec) • 300 (sec) 107.241eel 

II any of the resulting values do not meel the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

156. Alternative Method using Excel Solver 

Design Q CiA = 4.71 cis 

Manning's Equation Q :: 076 cIs Error 1 :: 3.95 
Swale Width: 6.00 It 

Instructions are provided to the right (green comments). 

Flow Velocity 0.36 ttls 
Minimum Length 107.24 It 

Instructions are provided to the right (blue comments)_ 

6ft 
0.76 cIs 	 Error 2 '" 3.95 
0.33 It 

To solve for bottom \I 
Excel can simultanec 
The required "Swale 

First, highlight Cell F 
Then click on "Tools' 
The value in the "Set 
The value in the "By • 
Click on solve. 

The resulting "Swale 
If the resulting "Swal 

It there is not the opti 
Click on "Tools" and 
Then proceed as inst 

If you would like to in 
Excel can simultanec 
The required "Design 



Flow Velocity = 0 ' . cfs 

Minimum Length = 97 .· ; " It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter strips 	 Designed as Required in RG·348 Pages 3-55 to 3·57 

There are no calculations required for determining the load or size ot vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 teet (direction ot flow) and 

the sheet flow leaving the impervious cover is directed across 15 teet ot engineered tilter strips with maximum slope ot 20% or 

across 50 feet ot natural vegetation with a maximum slope ot 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 ot RG-348. 


17. Wet Vaults 	 Designed as Required in RG·348 Pages 3-30 to 3·32 & 3-79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG'348 Page 3·30 Equation 3.4: Q = CiA 

C =runoff coefficient lor the drainage area = 
i =design rainfall intensity = 

A =drainage area in acres = 


Q = flow rate in cubic feet per second = 


RG·348 Page 3·31 Equation 3,5: VOR = QJA 

Q =Runoff rate calculated above = 
A = Water surface area in the wet vault = 

VOR = Overflow Rate = 

Percent TSS Removal Irom Figure 3·1 (RG'348 Page 3-31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intenSity of less than 1.1 in/hours 
Calculate the efficiency reduction tor the actuat raintall intenSity rate 

Actual Rainfall IntenSity at which Wet Vault bypass Occurs = 

Fraction 01 rainfall treated from Figure 3·2 RG-348 Page 3·32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

NA Ibs 

0.55 C =Runoff Coefficient =0.546 (IC)2 + 0.328 (Ie) + 0.03 
1.1 	 in/hour 


1 acres 


0.61 cubic leeVsec 

0.61 cubic feeVsec 

150 square feet 


0.00 feeVsec 

53 percent 

#VALUE! Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

Fi rst set the desired I 
Highlight Cell F232, . 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigl 
It the resulting "Desi! 
First set the desired I 
Highlight Cell F232.. 
Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigl 
It the resulting "Desi! 



Resultant TSS Load removed by Wet Vault "VALUE! Ibs 

18. Permeable Concrete Designed as Required in RG·348 Pages 3·79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph.D.. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006 

EFFICIENCY OF FIRST 8MP IN THE SERIES == E, == 

EFFICIENCY OF THE SECOND 8MP IN THE SERIES" E2 

EFFICIENCY OF THE THIRD 8MP IN THE SERIES" E3 == 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LR == Emr X P X (A, X 34.6 X Ap XO.54) == 

20. Siormceptor 
Required TSS Removal in 8MP Drainage Area= 

Impervious Cover Overtreatmenl= 
TSS Removal lor Uncaptured Area == 

BMP Sizing 
Effective Area 

Calculated Model Size(s) 
Actual Model Size (if multiple values provided in Calculated 

Model Size or il you are choosing a larger model size) 

Surface Area" 

Overflow Rate 

Rounded Overflow Rate '" 
8MP EHiciency % 

LR Value: 

TSS Load Credit 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncap!.) 

TSS Treatment by 8MP (lM + TSS Uncap!.) == 

86.38 percent NET EFFICIENCY OF THE 8MPs IN THE SERIES 

75,00 percent 

70.00 percent 

0.00 percent 

1736,21 Ibs 

NA Ibs 

0,0000 ae 


0,00 Ibs 


NA EA 

liN/A 


0 Model Size 

#N/A It2 

ilVALUEI Vor 

ilVALUE! Vor 
IIVALUE! % 

ilVALUE! Ibs 

ilVALUEI Ibs 

IIVALUE! 

IIVALUEI 



21. 	 urtech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
EHective Area = 

Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) = 

Surface Area = 
Overflow Rate = 

Rounded Overflow Rate = 
BMP EHiciency % = 

LA Value = 

TSS Load Credit = 

Is SuHicient Treatment Available? (TSS Credit? TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncapt.) = 

1570.80 
0.0000 

0.00 

1.60 
Vx16000 

Vx16000 

113.10 

0.015514 

0.015600 

80.00 
1608.07 

37.27 

Yes 

1570.80 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

tr 
Var 

Var 
% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 

Date Prepared: 6/6/2010 

Add itional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 


Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 


Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG·348 Pages 3·27 to 3·30 

Page 3·29 Equation 3.3: LM = 27.2(AN X p) 

where: LM TOTAl PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load 

AN = Net increase in impervious area for the project 

P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan' = 22.11 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post·development impervious area within the limits of the plan' =rn.30acres 

Total post·development impervious cover fraction' = 0.42 


P = 33 inches 


~ TOTAl PROJECT = 7971 Ibs . 

• The values entered in these fields should be for the total project area. 

Number of drainage basins / outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 2 

Total drainage basin/outfall area = 4.14 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post·development impervious area within drainage basin/outfall area = 2.88 acres 

Post·development impervious fraction within drainage basin/outfall area = 0.70 


LM THIS BASIN = 2585 Ibs. 


3. Indicate the proposed BMP Code for this basin. 



Proposed BMP = Vortechs 
Removal eHiciency = 0 percent 

Aqualogic Cartridge Filter 
Bioretention 
Can tech StormFilter 
Constructed Wetland 
Extended Detenllon 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (La) for this Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation 3.7: LR: (BMP efficiency) x P x (A, x 34.6 + Ap x O.54) 

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

A, = Impervious 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 

Ac: 4.14 acres 

AI: 2.88 acres 

Ap: 1.26 acres 

LR: 0 Ibs 

5. Calculate Fraction 01 Annual Runoff to Treat the drainage basin / outfall area 

Desired LM THIS BASIN = 3482 Ibs. 

F = #DIV/OI 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth: #DIV/OI inches 
Post Development RunoH CoeHicient = 0.50 

On-site Water Quality Volume: #DIV/O! cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Off-site area draining to BMP = 
Ott-site Impervious cover draining to BMP = 

Impervious fraction of ott-site area = 
Off-site Runoff Coefficient = 

Off-site Water Quality Volume = 

Storage for Sediment = 

Total Capture Volume (required water quality volume(s) x 1.20) = 

0.00 acres 
0.00 acres 
o 

0.00 
/lDIVlO! cubic feet 

/lDIVlO! 

/lDIV/O! cubic feet 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retention/Irrigation System 

Required Water Quality Volume for retention basin = 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

8. Extended Detention Basin System 

Required Water Quality Volume for extended detention basin = 

9. Filler area for Sand Filters 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 

Minimum filter basin area = 

Maximum sedimentation basin area = 
Minimum sedimentation basin area = 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = 


Minimum filter basin area = 


Maximum sedimentation basin area = 

Minimum sedimentation basin area = 

Designed as Required in RG-348 Pages 3-42 to 3-46 

NA cubic feet 

0.1 
NA 
NA 

in/hr 
square leet 
acres 

Enter determined permeability rate or assumed value of 0.1 

Designed as Required in RG-348 Pages 3-46 to 3-51 

NA cubic leet 

Designed as Required in RG·348 Pages 3-58 to 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic feet 

square feet 

square feet 
square feet 

cubic feet 

square feet 

square feet 
square feet 

For minimum water depth of 2 feet 

For maximum water depth of 8 feet 


For minimum water depth of 2 feet 

For maximum water depth of 8 feet 




10. Bloretention System Designed as Required in RG-348 Pages 3-63 to 3-6ci 

Required Water Quality Volume tor Bioretention Basin = NA cubic teet 

11 . et Basins Designed as Required in RG-348 Pages 3-66 to 3-71 

Required capacity ot Permanent Pool = NA cubic teet Permanent Poot Capacity is 1.20 times the WQV 
Required capacity at WQV Elevation = NA cubic teet Total Capacity should be the Permanent Pool Capacity 

plus a second WQV. 

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73 

Required Water Quality Volume for Constructed Wetlands = NA cubic teet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogic™_ 

Required Sedimentation chamber capacity = NA cubic teet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square teet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech StormFilter System = NA cubic teet 

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMps ( LOAD REMOYALS ARE BASED UPON fLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES 

15. Grassy Swales DeSigned as Required in RG-348 Pages 3-51 to 3-54 

Design parameters tor the swale: 

Drainage Area to be Treated by the Swale = A = 8.00 acres 

Impervious Cover in Drainage Area = 4.00 acres 


Rainfall intensity = i = 1.1 in/hr 

Swale Slope = 0.01 Wit 


Side Slope (z) = 3 

Design Water Depth = y = 0.33 f1 


Weighted Runoff Coefficient =C = 0.54 


Acs =cross-sectional area of flow in Swale = 13.17 st 



Pw Wetted Perimeter = 40,1'" feet 

RH '" hydr ,"ulic rad/Cls of flow cross-section =AcdPw = 0.:;'2 feet 


n Manning's roughness coefficient 0.2 


15A, Using the Method Described in the RG-348 

Manning's Equation; 0 1,49 Acs S 0.5 

n 

b= 0,134)(0 -zy 38.51 leel 
S05 

Q=CiA= 4,71 cis 

To calculate the flow velocity in the swale: 

v (Velocity of Flow in the swale) =QJAcs = 0,36 ftlsec 

To calculate the resulting swale length: 

L", Minimum Swale Length V (ftlsec) • 300 (sec) 107,24 feet 

If any of the resulting values do not meet the design requirement setlorth in RG-348. the design parameters must be modified and the solver rerun, 

158. 	Alternative Method using Excel Solver To sotve for bottom II 
Excel can simultaneo 
The required "Swate 

Design Q = CiA = 4,71 cfs 
First, highlight Cell F 

Manning's Equation 0 	= 0.76 cfs Error 1 3,95 Then click on "Tools' 

Swale Width= 6,00 It The value in the "Set 
The value in the "By' 
Click on solve. 

Instructions are provided to the right (green comments), 
The resulting "Swale 
If the resulting "Swal 

Flow Velocity 0,36 ftls 
Minimum Length '" 107,24 It If there is not the opti 

Click on "Tools" and 

Instructions are provided to the right (blue comments). Then proceed as inst 

Design Width = 6 ft If you would like to in 

Design Discharge = 0,76 cis Error 2 = 3,95 Excel can simultaneo 

Design Depth '" 0,33 It The required "Design 



Flow Velocity = 0.32 cfs 
Minimum Length = 97.48 It 

If a y of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swafe bottom value may not be possible. 

16. Vegetated Filter Strips 	 Designed as Required in RG-348 Pages 3·55 to 3·57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG-348 Page 3-30 Equation 3.4: Q = CiA 

C = runoff coefficient for the drainage area = 
i = design rainfall intensity = 
A = drainage area in acres = 

Q = flow rate in cubic feet per second = 

RG-348 Page 3-31 Equation 3.5: VOR = Q/A 

Q = Runoff rate calculated above = 
A = Water surface area in the wet vault = 

VOA = Overflow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intenSity 01 less than 1.1 in/hours 
calculate the efficiency reduction for the actual rainfall intensity rate 

Actual Rainfall IntenSity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 

NA Ibs 

0.52 C =Runoff Coefficient =0.546 (1C)2 + 0.328 (IC) + 0_03 
1.1 	 in/hour 


1 acres 


0.57 Cubic feeUsec 

0.57 cubic feeUsec 

150 square feet 


0.00 feeUsec 

53 percent 


IIVALUEI Ibs 


0.5 in/hour 

0.75 percent 
0.83 percent 

First set the desired I 
Highlight Cell F232 .. 

Click on ·'Tools" and 
The value in the "Set 
The value in the "By' 
Click on solve. 

The resulting "Oesig. 
II the resulting "Desi! 
First set the desired I 
Highlight Cell F232. . 
Click on "Tools" and 
The value in the "Set 
The value in the " By' 
Click on solve. 

The resulting "Oesig' 
If the resulting "Oesi! 



Resultant TSS Load removed by Wet Vault = HVALUEI Ibs 

18. Per meable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph_Do. P.E_ recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006 

Eror = [1 - «1 - E,) X (1 - 0.65E2) x (1 - 0.25EJ »] X 100 = 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = EJ = 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LA = EroT X P X (A, X 34.6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
Elfective Area = 

Calculated Model Size(s) = 
Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) = 

Surface Area = 
Overflow Rate = 

Rounded Overflow Rate = 
BMP Efficiency % = 

LR Value = 

TSS Load Credit = 

86.38 percent 

75.00 percent 

70.00 percent 

0.00 percent 

2859.741bs 

NA Ibs 
0.0000 ac 

0.00 Ibs 

NA EA 
HNiA 

o Model Size 

HNiA 

#VALUEI 

HVALUEI 

HVALUEI 

#VALUEI Ibs 

#VALUEI Ibs 

NET EFFICIENCY OF THE BMPs IN THE SERIES 

Is Sufficient Treatment Available? (TSS Credit? TSS Uncapt.) HVALUE! 

TSS Treatment by BMP (LM + TSS Uncapl.) = #VALUEI 



Required TSS Removal in BMP Drainage Area= 2585.09 Ibs 
Impervious Cover Overtreatment= 0.0C' , \ ac 

TSS Removal lor Uncaptured Area" 0.00 Ibs 
BMP Sizing 

Eflective Area:; 2.63 EA 
Calculated Model Size(s):; Area Too Large 

Actual Model Size (if choosing larger model size) = Vx1421 Pick Model Size 

Surtace Area 153.90 If 
Overtlow Rate = 0.018796 V{)( 

Rounded Overflow Rate 0.018900 V", 
BMP Efliciency % 75.00 % 

LR Value 2483.13 Ibs 

TSS Load Credit -101.96 Ibs 

Is Sufficient Treatment Available? (TSS Credil;=-: TSS Uncap!.) No 

TSS Treatment by BMP (LM + TSS Uncapt.) NA 



T '· ...s Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fieldS. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Reguired Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(AN X p) 

where: ~ TOTAL PROJECT =Required TSS removal resulting from the proposed development =80% of increased load 

AN = Net increase in impervious area for the project 
P = Average annual preCipitation . inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan = 22.11 acres
0 

Predevelopment impervious area within the limits of the plan = 0.42 acres0 

Total post-development impervious area within the limits of the pian° =§B.30acres 

Total post-development impervious cover fraction ° = 0.42 


P = 33 inches 


LM TOT AL PROJECT = 7971 Ibs. 

• The values entered in these fields should be for the total project area. 

Number of drainage basins / outlalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 3 

Total drainage basin/outfall area = 2.78 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outlall area = 1.42 acres 

Post-development impervious fraction within drainage basin/outlall area = 0.51 

LM THIS BASIN = 1275 Ibs. 

3. Indicate the proposed BMP Code for this basin. 



Proposed BMP Vortechs 
Removal efficiency" o percent 

Aqualoglc Cartridge Filter 
Biorelenlion 
Contech Storm! «'lr 
Constructed Weiland 
Extended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filler Strips 
Vortechs 
Wet Basin 
Wet Vault 

RG-348 Page 3-33 Equalion 3.7: LR (BMP efficiency) x P x (AI x 34<6 + Ap x 0.54) 

where: Ac Tolal On-Site drainage area in Ihe BMP calchment area 

AI = Impervious area proposed in lhe BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac 4.14 acres 

AI = 2.88 acres 

Ap= 1.26 acres 

LR 0 Ibs 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin I outfall area 

Desired LM THIS BASIN = 3482 100. 

F" NDIVIOI 

Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth IIDIV/O! inches 
Posl Development Runoff Coefficient" 0.50 

On-site Water Quality Volume IIDIVlO! cubic leel 

Calculations from RG·348 Pages 3-36 to 3-37 



Oll-sile area draining 10 8MP '" O.C, acres 
Off-sile Impervious cOlier draining 10 8MP '" OJ}: acres 

Impervious fraction of off-site area o 
Off-site Runoff Coefficient '" 0.00 

Off-site Water Quality Volume '" #DIVlO! cubic leet 

Storage for Sediment" #DIVlO! 
Total Capture Volume (required water quality volume(s) x 1.20) '" #DlVlO! cubic leel 

The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retentionlirrigation System Designed as Required in RG-348 Pages 3-42 to 3-46 

Required Water Quality Volume lor retention basin NA cubic leet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate :::: 0.1 in/hr Enter determined permeability rate or assumed value of 0.1 
Irrigation area :::: NA square feel 

NA acres 

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51 

Required Water Quality Volume for extended detention basin = NA cubic leet 

DeSigned as Required in RG-348 Pages 3-58 to 3-63 

SA. Full Sedimentation and Filtration System 

Waler Quality Volume for sedimentation basin NA cubic leet 

Minimum lilter basin area '" NA square leel 

Maximum sedimentation basin area" NA square tee! For minimum vyater depth of 2 feet 
Minimum sedimentation basin area = NA square leel For maximum water depth of 8 feet 

SB. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubic teet 

Minimum filter basin area = NA square lee! 

Maximum sedimentation basin area := NA square leet For minimum water depth of 2 feet 
Minimum sedimentation basin area NA square fee! For maximum water depth of 8 feet 



~~ ..... ·retention System Designed as Required in RG-348 Pages 3-63 10 3-65 

Required Water Quality Volume lor Bioretention Basin '" NA cubic feel 

11. Wet Basins Designed as Required in RG-348 Pages 3·66 to 3·71 

Required capacity 01 Permanent Pool NA cubic leel Permanent Pool Capacity is 1.20 times the WQV 
Required capacity al WQV Elevation '" NA cubic leel Total Capacity should be the Permanent Pool Capacity 

plus a second WQV. 

12~ Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73 

Required Water Quality Volume lor Constructed Wetlands NA cubic feet 

Designed as Required in RG-34S Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (flG-348) does not exempt the required 20% increase with maintenance contract with AquaLogic™. 

Required Sedimentation chamber capacity NA cubic leet 
Filler canisters (FCs) to treat WQV NA cartridges 

Filter basin area (RIAF) '" NA square lee! 

Required Waler Qualily Volume lor Contech SlormFilter System := NA cubic feet 

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs ( LOAD REMOYALS ARE BASED UPON FLOW RATES· NOI CALCULATEP WATER QUALITY VOLUMES 

15. Grassv Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swale: 

Drainage Area to be Treated by the Swale '" A 8.00 acres 
Impervious Cover in Drainage Area '" 4.00 acres 

Rainfall intensity i 1.1 in/hr 
Swale Slope := 0.01 !VI! 

Side Slope (z) 3 
Design Water Depth y 0.33 I! 

Weighted Runoff Coefficient", C = 0.54 

Ac:s cross-sectional area of flow in Swale = 13.17 sf 



Pw = Wetted Perimeter = 


RH = hydraulic radius of flow cross·section = Ac!'!Pw = 

n = Manning's roughness coefficient = 


15 . U ing the Method Described in the RG-348 

Manning's Equation: 	 Q = 1.49 Acs RH 2f.l S 0.5 

n 

b = 0.134 x Q . zy 
y1.67 S O.5 

Q=CiA= 

To calculate the flow velocity in the swale: 

v (Velocity 01 Flow in the swale) = QJAcs = 

To calculate the resulting swale length: 

L = Minimum Swale Length = V (ftlsec) • 300 (sec) = 

4O.621eet 

0.32 feet 
0.2 

38.51 leet 

4.71 cfs 

0.36 ftlsec 

107.241eet 

It any 01 the resulting values do not meet the design requirement set lorth in RG-348, the design parameters must be modilied and the solver rerun. 

15B. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equation Q = 
Swale Width= 

Instructions are provided to the right (green comments). 

Flow Velocity 
Minimum Leng1h = 

Instructions are provided to the right (blue comments). 

Design Width = 
Design Discharge = 

Design Depth = 

To solve for bottom v 
Excel can simultanec 
The required "Swale . 

4.71 cfs 
First, highlight Cell F 

0.76 cIs Error 1 = 3.95 Then click on " Tools' 
6.00 It The value in the "Set 

The value in the "By' 
Click on solve. 

The resulting "Swale 
If the resulting " Swal 

0.36 ftls 
107.24 It If there is not the opti 

Click on "Tools" and 
Then proceed as inst 

6 It If you would like to in 
0.76 cIs Error 2 = 3.95 Excel can simultanec 
0.33 It The required " Design 



Flow Veloc· ', = Co ' cfs 
Minimum Leng· .. . 97." ; It 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any f the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. \I ~setated Filter Strips 	 Designed as Required in RG-348 Pages 3-55 to 3-57 

Th re re no calculations required for determining the load or size of vegetative filter strips. 

The 8 % removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 	 Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG·348 Page 3-30 Equation 3.4: Q = CiA 

C =runoff coefficient for the drainage area = 
i =design rainfall intensity = 

A = drainage area in acres = 

Q = flow rate in cubic feet per second = 

RG-348 Page 3-31 Equation 3.5: VOR =Q/A 

Q = Runoff rate calculated above = 
A = Water surface area in the wet vault = 

VOR = Overflow Rate = 

Percent TSS Removal from Figure 3· 1 (RG-348 Page 3·31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall IntenSity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall IntenSity = 

NA Ibs 

0,34 C = Runoff Coefficient = 0.546 (IC)' + 0.328 (IC) + 0.03 
1.1 	 in/hour 


1 acres 


0.37 cubiC feet/sec 

0.37 cubic feet/sec 

150 square feet 


0.00 feet/sec 

53 percent 

ItVALUEl Ibs 

0.5 in/hour 

0.75 percent 

0,83 percent 


First set the desired I 
Highlight Cell F232. . 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 
First set the desired I 
Highlight Cell F232. . 
Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 



Resultant TSS Load removed by Wet Vault = IIVALUE' Ibs 

Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3,2006 

ETOT [1 «1 E,l X (1 0.65E2»( (1· 0.25EJ ))] X 100 '" 

EFFICIENCY OF FIRST BMP IN THE SERIES E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES == E2 :: 

EFFICIENCY OF THE THIRD BMP IN THE SERIES E3 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

LR '" ETOT X P X (A, X 34.6 X Ap XO.54) == 

Required TSS Removal In BMP Drainage Area= 

Impervious Cover Overtreatmenl= 


TSS Removal for Uncaptured Area = 

BMP Sizing 

Effective Area = 
Calculated Model Size(s) 

Actual Model Size (if multiple values provided in Calculated 
Model Size or if you are choosing a larger model size) == 

Surface Area '" 

Overflow Rate 

Rounded Overflow Rate = 
8MP 0/0 ;;::: 

LR Value 

TSS Load Credit 

Is Sufficient Treatment Available? (TSS Credit.::: TSS Uncap!.) 

TSS Treatment by 8MP (LM + TSS Uncapt.) :: 

86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

75.00 percent 

70.00 percent 

0.00 percent 

2859.741bs 

NA Ibs 

0.0000 ac 


0.00 Ibs 

NA EA 

liN/A 


0 Model Size 

IIN/A Ii' 
IIVALUEI Vor 

IIVALUEI V", 
IIVALUEI % 

IIVALUE I Ibs 

IIVALUE! Ibs 

IIVALUEI 

IIVALUEI 



-----------------------------------------------=======-=~~=--·······~------~__~~w,w~_ 


Required TSS Removal in BMP Drainage Area= 
Impervious Cover Overtreatment= 

TSS Remov,,! for Uncaptured Area = 
8MP Sizing 

Ellective Area = 
Calculated Model Size(s) 

Aclual Model Size (if choosing larger model size) = 

Surface Area = 
Overflow Rale 

Rounded Overflow Rale = 
BMP Efficiency % = 

LA Value = 

TSS Load Credit 

Is Sufficient Treatment Available? (TSS Credit.?! TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncapt.) '" 

1274.59 
0.0000 
0.00 

1.32 
Vx16000 

VXl6000 

113.10 

0.012827 

0.013300 

83.00 
1365.84 

91.25 

Yes 

1274.59 

Ibs 
ac 
100 

EA 

PiCK Model Size 

ft2 

VOl 

Vor 
% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction lor the total project: Calculations from RG' 348 Pages 3·27 to 3·30 

Page 3-29 Equation 3.3: LM " 27.2(AN X p) 

where: LM TOTAL PROJECT" Required TSS removal resulting from the proposed development =80% of increased load 

AN " Net increase in impervious area for the project 
P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan· = 22.10 acres 

Predevelopment impervious area within the limits of the plan· = 0.42 acres 


Total post-development impervious area within the limits of the plan· =rn,30acres 

Total post-development impervious cover fraction' " 0.42 


P = inches
33 

LM TOTAL PROJECT = 7971 Ibs. 

The values entered in these lietds should be lor the total project area. 

Number 01 drainage basins / outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 4 

Total drainage basin/outfall area" 1.98 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outfall area = 1.40 acres 

Post-development impervious fraction within drainage basin/outfall area" 0.71 

LM THIS BASIN = 1257 Ibs. 

3. Indicate the proposed BMP Code lor this basin. 



Proposed BMP Vortechs 
Remollal efficiency: o percent 

Aqualogic Cartridge Filter 
Biorelention 
Conlech Storm Filter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filler Strips 
Vortechs 
Wet Basin 
Wet Vault 

RG-348 Page 3-33 Equation 3.7: 41: (BMP efficiency) )( P x (A, x 34,6 + Ap x 0.54) 

where: Ac = Total On-Sile drainage area in the BMP catchment area 

A, Impervious area proposed in the BMP catchment area 

Ap =Pervious area remaining in the BMP catchment area 

LR TSS Load remol/ed from this catchment area by the proposed BMP 

Ac 1.98 acres 

A,: 1.40 acres 

Ap 0.58 acres 

LR= 0 100 

Desired '-M THIS BASIN '" 3482 Ibs. 

F", ItDIVlO! 

Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth '" #DIV/OI inches 
Post Dellelopment Runoff Coefficient 0.51 

On-site Water Quality Volume #DIVIOI cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Off-site area draining to BMP = 0.00 acres 
Off-site Impervious cover draining to BMP = 0.00 acres 

Impervious fraction of off-site area = o 
Off-site Runoff Coefficient = 0_00 

Off-site Water Quality Volume = #DIV/O! cubic feet 

Storage for Sediment = #DIV/O! 
Total Capture Volume (required water quality volume(s) x 1.20) = #DIV/OI cubic feet 

The following sections are used to calculate the required water quality volume(s) for the selected BMP_ 
The values for BMP Types not selected In cell C45 will show NA_ 
7. Retentlonllrrigation System DeSigned as Required in RG-348 Pages 3-42 to 3-46 

Required Water Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

0.1 
NA 

inlhr 
square feet 

Enter determined permeability rate or assumed value of 0.1 

NA acres 

8. Extended Detention Basin System DeSigned as Required in RG-348 Pages 3-46 to 3-51 

Required Water Quality Volume for extended detention basin = NA cubic feet 

9. Filter area for Sand Filters 
DeSigned as Required in RG-348 Pages 3-58 to 3-63 

9A. Full Sedimentation and Filtration Svstem 

Water Quality Volume for sedimentation basin = NA cubic feet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet 
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet 

9B. Partial Sedimentation and Filtration Svstem 

Water Quality Volume for combined basins = NA cubic feet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet 
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet 



10. tllo etention System Designed as Required in RG·348 Pages 3-63 to 3·65 

Required Water Quality Volume for Bioretention Basin = NA cubic feet 

11. . Basins Designed as Required in RG-348 Pages 3-66 to :.: 

Required capacity of Permanent Pool = 
Required capacity at WQV Elevation = 

NA 
NA 

cubic feet Permanent Pool Capacity is 1.20 times the WQV 
cubic feet Total Capacity should be the Permanent Pool Capacity 

plus a second WQV. 

12. Constructed Wetlands Designed as Required in RG-348 Pages 3·71 to 3-73 

Required Water Quality Volume for Constructed Wetlands = NA cubic feet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogic™. 

Required Sedimentation chamber capacity = NA cubic feet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA cubic feet 

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMps { LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters for the swale: 

Drainage Area to be Treated by the Swale =A = 8.00 acres 
Impervious Cover in Drainage Area = 4.00 acres 

Rainfall intensity =i = 1.1 in/hr 
Swale Slope = 0.01 111ft 

Side Slope (z) = 3 
Design Water Depth = y = 0.33 ft 

Weighted Runoff Coefficient =C = 0.54 

Acs = cross-sectional area of flow in Swale = 13.17 sf 



Pw = Wetted Perimeter = 4O.621eet 

RH = hydraulic radius 01 Ilow cross-section = Acs1Pw = 0.321eet 

n =Manning's roughness coeHicient = 0.2 

15k Using the Method Described in the RG-348 

Manning's Equation: Q = 1.49 Acs RH213 S 0.5 

n 

b = 0_134 x Q - zy 38.51 feet 
y l.67 S 05 

Q = CiA = 4.71 cfs 

To calculate the flow velocity in the swale: 

v (Velocity 01 Flow in the swale) = OJAcs= 0.36 It/sec 

To calculate the resulting swale length: 

L =Minimum Swale Length =V (It/sec) • 300 (sec) = 107.24 feet 

If any 01 the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B_ Alternative Method using Excel Solver To solve for bottom v 
Excel can simultaneo 
The required "Swale . 

Design Q = CiA = 4.71 cis 
First, highlight Cell F 

Manning's Equation Q = 0.76 cis Error 1 = 3.95 Then click on "Tools' 
Swale Width= 6.00 ft The value in the "Set 

The value in the "By I 
Click on solve_ 

Instructions are provided to the right (green comments)_ 
The resulting "Swale 
If the resulting "Swal 

Flow Velocity 0.36 It/s 
Minimum Length = 107.24 ft If there is not the opti 

Click on "Tools" and 
Instructions are provided to the right (blue comments)_ Then proceed as inst 

Design Width = 6ft If you would like to in 
Design Discharge = 0.76 cfs Error 2 = 3.95 Excel can simultaneo 

DeSign Depth = 0.33 ft The required "Design 



Flow Velocity = 0.32 cfs 
Minimum Length = 97.48 It 

If any 01 the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any 01 the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter Strips 	 Designed as Required in RG'348 Pages 3-55 to 3-57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flaw) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 	 Designed as Required in RG-348 Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG-348 Page 3-30 Equation 3.4: Q = CiA 

C = runoff coefficient for the drainage area = 
i =design rainfall intenSity = 


A =drainage area in acres = 


Q =flow rate in cubic feet per second = 


RG-348 Page 3-31 Equation 3.5: VOR =Q/A 

Q =Runoff rate calculated above = 

A =Water surface area in the wet vault = 


VOR =Overflow Rate = 


Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall Intensity of less than 1.1 in/hours 
Cafculate the efficiency reduction for the actual rainfall intensity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3·2 RG-348 Page 3-32 = 
Efficiency Reduction for Actual Rainfall IntenSity = 

NA Ibs 

0.53 C =Runoff Coefficient =0.546 (1C)2 + 0.328 (IC) + 0.03 
1.1 	 in/hour 


1 acres 


0.59 cubic feet/sec 

0.59 cubic feet/sec 

150 square feet 


0.00 feet/sec 

53 percent 

#VALUE! Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

First set the desired I 
Highlight Cell F232 . . 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 
First set the desired I 
Highlight Cell F232.. 
Click on "Tools" and 
The value in the "Set 
The value In the "By I 
Click on solve. 

The resulting "Desigr 
If the resulting "Desi! 



Resultant TSS Load removed by Wet Vault = nVALUEJ Ibs 

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph.D .. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006 

ETOr = [1 - «1 - E,) X (1 - 0.65E2) x (1 - 0.25E3))) X 100 = 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 
(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 

41 = ETOr X P X (A, X 34.6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
Effective Area = 

Calculated Model Size(s) = 
Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) = 

Surface Area = 


Overllow Rate = 


Rounded Overllow Rate = 

BMP Efficiency % = 


LA Value = 

TSS Load Credit = 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncap!.) = 

86.38 percent 

75.00 percent 

70.00 percent 

0.00 percent 

1389.651bs 

NA Ibs 
0.0000 ac 

0.00 Ibs 

NA EA 
nNlA 

o Model Size 

nN/A If 
nVALUEI VOf 

nVALUEI Vor 
nVALUEI % 

nVALUEI Ibs 

#VALUEI Ibs 

#VALUEJ 

#VALUEI 

NET EFFICIENCY OF THE BMPs IN THE SERIES 



21 . Vo ech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area = 

BMP Sizing 
EHective Area = 

Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) = 

Surface Area = 


Overflow Rate = 


Rounded Overflow Rate = 

BMP EHiciency % = 


LA Value = 


TSS Load Credit = 

Is Sufficient Treatment Available? (TSS Credit? TSS Uncap!.) 

TSS Treatment by BMP (LM + TSS Uncapt.) = 

1256.64 
0.0000 

0.00 

1.26 
Vx16000 

Vxl6000 

113.10 

0.012424 

0.012500 

84.00 
1351.44 

94.80 

Yes 

1256.64 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

If 
VO( 

VO( 

% 

Ibs 

Ibs 



Te a Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Christ Our King Anglican Church 
Date Prepared: 6/6/2010 

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell. 

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348. 

Characters shown in red are data entry fields. 

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3·30 

Page 3-29 Equation 3.3: LM = 27.2(AN X p) 

where: LM TOTAL PROJECT =Required TSS removal resulting from the proposed development =80% of increased load 

AN = Net increase in impervious area for the project 
P =Average annual precipitation. inches 

Site Data: Determine Required Load Removal Based on the Entire Project 

County = Comal 


Total project area included in plan • = 22_10 acres 

Predevelopment impervious area within the limits of the plan' = 0.42 acres 


Total post-development impervious area within the limits of the plan' =§E.30acres 

Total post-development impervious cover fraction' = 0.42 


P = 33 inches 


LM TOTAL PROJECT = 7971 Ibs. 

• The values entered in these fields should be for the total project area. 

Number of drainage basins I outfalls areas leaving the plan area = 5 

2. Drainage Basin Parameters (This information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 5 

Total drainage basin/outfall area = 2.59 acres 

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 


Post-development impervious area within drainage basin/outfall area = 1.88 acres 

Post-development impervious fraction within drainage basin/outfall area = 0.73 


LM THIS BASIN = 1687 Ibs, 


3. Indicate the propOSed BMP Code for this basin. 



Proposed BMP = Vortechs 
Removal eHiciency = 0 percent 

Aqualogic Cartridge Filter 
810retention 
Contech Stormr '! N 
Constructed W md 
Extended Deten' . " 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (Le) for this Drainage Basin bv the setected BMP Type. 

RG-348 Page 3-33 Equation 3.7: LA = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54) 

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

A, = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac = 1.98 acres 

A,= 1.40 acres 

Ap= 0.58 acres 

LA = 0 Ibs 

5. Calculate Fraction of Annual Runoff to Treat the drainage basin I outfall area 

Desired 41 THIS BASIN = 3482 Ibs. 

F = #DIVIOI 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculations from RG-348 Pages 3-34 to 3-36 

Rainfall Depth = #DIV/O! inches 
Post Development Runoff CoeHicient = 0.51 

On-site Water Quality Volume = #DIVlO! cubic feet 

Calculations from RG-348 Pages 3-36 to 3-37 



Oll-sile area draining 10 BMP 
Off-sile Impervious cover draining to BMP '" 

Impervious fraction of off-sile area 
Off-site Runoff Coellicienl 

Off-site Water Quality Volume '" 

Storage lor Sediment = 
Total Capture Volume (required water quality volume(s) x 1.20) ::: 

o. acres 
acres 

o 
0.00 

I#OIV/O! cubic leet 

I#OIV/O! 

I#OIVlO! cubic leet 
The following sections are used to calculate the required water quality volume(s) for the selected BMP. 
The values for BMP Types not selected in cell C45 will show NA. 
7. Retention/Irrigation System Designed as Required in RG·348 Pages 3-42 \0 3-46 

Required Water Quality Volume lor retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate ::: 0.1 inlhr Enter determined permeability rate or assumed value of 0.1 

Irrigation area ::: NA square leel 
NA acres 

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51 

Required Water Quality Volume for extended detention basin NA cubic feel 

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 10 3-63 

9A_ Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin ::: NA 

Minimum filter basin area ::: NA 

Maximum sedimentation basin area NA 
Minimum sedimentation basin area = NA 

98. Partial Sedimentation and Filtration System 

Water Quality Volume lor combined basins = NA 

Minimum liller basin area NA 

Maximum sedimentation basin area NA 
Minimum sedimentation basin area ::: NA 

cubic leet 

square leel 

square leel 
square leel 

cubic feel 

square feel 

square feet 
square leet 

For minimum water depth of 2 feet 

For maximum water depth of 8 feet 


For minimum water depth of 2 feet 

For maximum water depth of 8 feet 




10_ Btoretention System Designed as Required in RG-348 Pages 3-63 to 3-0" 

Required Water Quality Volume for Bioretention Basin = NA cubic feet 

11 . We Basins Designed as Required in RG-348 Pages 3-66 to 3- 1 

Required capacity of Permanent Pool = NA cubic leet Permanent Pool Capacity is 1.20 times the Way 
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacity 

plus a second way. 

12. Constructed Wetlands Designed as Required in RG-34a Pages 3-71 to 3-73 

Required Water Quality Volume lor Constructed Wetlands = NA cubic leet 

13. AguaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78 

··2005 Technical Guidance Manual (RG-348) does not exempt the required 20"10 Increase with maintenance contract with AquaLogic™. 

Required Sedimentation chamber capacity = NA cubic feet 
Filter canisters (FCs) to treat WQV = NA cartridges 

Filter basin area (RIAF) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA cubic feet 

THE SIZING REaUIREMENTS FOR THE FOLLOWING BMps I LOAP REMOYALS ARE BASED UpON FLOW RATES - NOT CALCULATED WATER aUALlTY VOLUMES 

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54 

Design parameters tor the swale: 

Drainage Area to be Treated by the Swale =A = 8.00 acres 

Impervious Cover in Drainage Area = 4.00 acres 


Rainfall intensity =i = 1.1 inlhr 

Swale Slope = 0.01 fIllt 


Side Slope (z) = 3 

Design Water Depth =y = 0.33 It 


Weighted Runoff Coefficient =C = 0.54 


Acs =cross-sectional area 01 flow in Swale = 13.17 sf 



Pw = Welted Perimeter = 40.. feet 

RH =hydraulic radius of lIow cross-section =AcdPw = 0.32 feet 

n =Manning's roughness coefficient = 0.2 

15A. Using the Method Described in the RG-348 

Manning's Equation : Q = 1.49 Acs RH2I3 S 0.5 

n 

b = 0 .134 x Q - zy 38 .51 feet 
y l.67 SO.5 

Q= CiA= 4.71 cis 

To calculate the flow velocity in the swale: 

v (Velocity of Flow in the swale) =QJAcs = 0.36 It/sec 

To calculate the resulting swale length: 

L = Minimum Swale Length = V (It/sec) • 300 (sec) = 107.24 feet 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B. Alternative Method using Excel Solver To solve for bottom Y 

Excel can simultaneo 
The required "Swale . 

Design Q = CiA = 4.71 cIs 
First. highlight Cell F 

Manning's Equation Q = 0.76 cis Error 1 = 3.95 Then click on "Tools' 
Swale Width= 6.00 ft The value in the "Set 

The value in the "By 1 

Click on solve_ 
Instructions are provided to the right (green comments). 

The resulting "Swale 
If the resulting "Swal 

Flow Velocity 0 .36 It/s 
Minimum Length = 107.24 ft If there Is not the opti 

Click on "Tools" and 
Instructions are provided to the right (blue comments). Then proceed as inst 

Design Width = 6ft If you would like to in 
Design Discharge = 0.76 cis Error 2 = 3.95 Excel can simultaneo 

Design Depth = 0 .33 ft The required "Design 



Flow Velocity = o.~ . cfs 
Minimum Length = 97.4.9 it 

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. 

16. Vegetated Filter Strips 	 Designed as Required in RG·348 Pages 3·55 to 3·57 

There are no calculations required for determining the load or size of vegetative filter strips. 

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and 

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or 

across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break In grade as long as no slope exceeds 20%. 


If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. 


17. Wet Vaults 	 Designed as Required in RG·348 Pages 3·30 to 3·32 & 3·79 

Required Load Removal Based upon Equation 3.3 = 

First calculate the load removal at 1.1 in/hour 

RG·348 Page 3-30 Equation 3.4: Q =CiA 

C =runoff coefficient for the drainage area = 
i =design rainfall intensity = 

A =drainage area in acres = 


Q =flow rate in cubic feet per second = 


RG·348 Page 3-31 Equation 3.5: VOR = Q/A 

Q =Runoff rate calculated above = 
A = Water surtace area in the wei vault = 

VOR =Overtlow Rate = 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3·31) = 

Load removed by Wet Vault = 

If a bypass occurs at a rainfall intenSity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall intenSity rate 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of rainfall treated from Figure 3·2 RG·348 Page 3·32 = 
Efficiency Reduction for Actual Rainfall Intensity = 

NA Ibs 

0.56 C =Runoff Coefficient =0.546 (1C)2 + 0.328 (IC) + 0.03 
1.1 	in/hour 


1 acres 


0.61 cubic feeVsec 

0.61 cubic feeVsec 

150 square feet 


0.00 feeVsec 

53 percent 

"VALUE! Ibs 

0.5 in/hour 

0.75 percent 
0.83 percent 

First set the desired I 
Highlight Cell F232 .. 

Click on "Tools" and 
The value in the "Set 
The value in the "By I 
Click on solve. 

The resulting "DesigJ 
If the resulting "Desi! 
First set the desired I 
Highlight Cell F232. . 
Click on ·'Tools" and 
The value in the ·'Set 
The value in the ·'By I 
Click on solve. 

The resulting "DesigJ 
If the resulting "Desi! 



Resultant TSS Load removed by Wet Vault = #VALUEI Ibs 

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32 

Michael E. Barrett, Ph_D.. P .E. recommended that the coefficient tor E2 be changed trom 0.5 to 0.65 on May 3, 2006 

ETOT =[1 - ((1 - E,) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 75.00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 70.00 percent 


EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 0.00 percent 


THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

(A, AND Ap VALUES ARE FROM SECTION 3 ABOVE) 


LA = ETOT X P X (A, X 34.6 X Ap XO.54) = 1389.65 Ibs 

20. Stormceptor 
Required TSS Removal in BMP Drainage Area= NA Ibs 

Impervious Cover Overtreatment= 0.0000 ac 
TSS Removal for Uncaptured Area = 0.00 Ibs 

BMP Sizing 
Effective Area = NA EA 

Calculated Model Size(s) = #N/A 
Actual Model Size (if multiple values provided in Calculated 


Model Size or if you are choosing a larger model size) = 0 Model Size 


Surlace Area = #N/A If 
Overllow Rate = #VALUEI VOl 

Rounded Overllow Rate = #VALUEI Vor 
BMP Efficiency % = #VALUEI % 

LA Value = #VALUEI Ibs 

TSS Load Credit = #VALUE1· Ibs 

Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncapt.) #VALUEI 

TSS Treatment by BMP (LM + TSS Uncap!.) = #VALUEJ 



Required T ,:) Removal in BMP Drainage Area= 
Impervious Cover Overtreatment= 

TSS Removal lor Uncaplured Area 
BMP Sizing 

Effective Area 
Calculated Model Size(s) 

Actual Model Size (il choosing larger model size) 

Surface Area 

Overflow Rate '" 

Rounded Overflow Rate = 
BMP Efficiency % '" 

LA Value = 

TSS Load Credit 

Is SuffiCient Treatment Available? (TSS Credit? TSS Uncapt.) 

TSS Treatmenl by BMP (LM + TSS Uncap!.) 

1687.49 
0.0000 

0.00 

1.71 
Vx1319 

Vx1421 

153.90 

0.012246 

0.012500 
84.00 

1813.76 

126.27 

Yes 

1687.49 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

If 
Vor 

VOl 

% 

Ibs 

Ibs 



REceIVED
Agent Authorization Form 

For Required Signature JUN 1 1 201D
Edwards Aquifer Protection Program 

Relating to 30 TAC Chapter 213 t~~ymG1NEER
Effective June 1, 1999 

Charles Salsman 
Print Name 

Project Manager 
Title - Owner/President/Other 

of __________________~C~h=r=is=t7.0~u=r~K~i~n~g~A~n~g~l~ic~a~n~C=7h~u~rc~h~------------___ 
Corporation/Partnership/Entity Name 

have autho rized __________-=-7J-=:e~ff-';-'re::..Jy<-=D.;;....:.;-:.M;..::.o;.,;::;e..:.:lI-=:e7.r,=-P....:,•.:::=E.;;...._______________ 
Print Name of Agent/Engineer 

of ____________________~H~o~lI~m~i~g~M~o~e~I~le~r~T~h~o=r~n~h~iI~1,~ln~c~._____________ 
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 compliance with 30 Texas Administrative Code 
Chapter 213 and any condition of the TCEQ's approval letter. The TCEQ is authorized 
to assess administrative penalties of up to $10,000 per day per violation. 

2. 	 For applicants who 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 TCEQ cashier or to the appropriate regional office. 
The application will not be considered until the correct fee is received by the 
commission. 
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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. 

~/3/J42 
Applicant's Signature Date' 

l'~~::~~~ AMANDA M. GOLD 

(~~1'\ Notary P CI 'l ' c. State 01 Texas 
"'~.~~~! My Ce'"'' ; s,on Exp,res THE STATE OFlQ x ~ ~ § \~2';"(~'''' September 15.2013 

~.'''''''' 

County of LC , ~~ § 

BEFORE ME, the undersigned authority, on this day personally appearedc..~\(V(\e \ S'(\by'~y\ 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. 

v...;.;......__GIVEN under my hand and seal of office on this ~ day of ..;:.1;;;.;.'-' '-Q. ,_r.J.o_'O_. 

NOTARY PUBLIC 


Typed or Printed Name of Notary 


MY COMMISSION EXPIRES: Se.-fkrn ~'" \0:>, 20)") 
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Commission on Environmental Quality 
Edwards Aquifer Protection Program 

Application Fee Form 

Customer Reference Number (if issued): CN __________ (nine digits) 

Number(if issued): RN __________ (nine digits) 

Austin ................. (3373) Hays D Travis D Williamson 

(3362) Bexar ~ Comal D Medina KinneyAntonio I-IA,"It'l." 

Application must be by check, certified check, or money order, payable to the Texas on 
Environmental Quality. Your canceled check will serve as your receipt. This form must be submitted with 
your fee payment. This is being submitted to (Check One): 

Austin Regional Office ~ San Antonio Regional Office 


Mailed to TCEQ: o Overnight Delivery to TCEQ: 

TCEQ - Cashier 

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

Box 13088 Austin, TX 78753 
51·j /'j· ... u .•TX 78711-3088 

Zone Transition Zone Site location (Check All That Apply): Recharge Zone 

Tvpe of Plan Fee Due 

Water Pollution Abatement Plan, Contributing Zone 

Size 

Acres $ 
Plan: One Single Family Residential Dwelling 

Water Pollution Abatement Plan, Contributing Zone Acres 1$ 
Plan: Multiple Single Familv Residential and Parks 


Water Pollution Abatement Plan, Contributing Zone 
 22.11 Acres $ 6,500 
Plan: Non-residential 

Sewage Collecbv, System 

Underground or Aboveground Storage Tank Facility Tanks $ 

! Piping Svstem(s)(onlv} Each $ 

Exception Each $ 

Extensior of Time Each $ 

If on how to fill out this form or about the Edwards Aquifer protection program, contact us at 2101490-
nrOI,lK!tA located in the San Antonio Region or 5121339-2929 for projects located in the Austin 

Individuals are enliHed 10 and review their personal information Ihal the 
212~19·3:282. 

on Its forms. may also have any errors 
in their information To review such information. contact us at 
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Texas Commission on Environmental Quality 

Edwards Aquifer Protection Program 


Application Fee Schedule 

30 TAC Chapter 213 (effective 05/01/2008) 


Water Pollution Abatement Plans and Modifications 

Contn"b"utlng Zone PIansand M odTIlcations 


PROJECT PROJECT AREA IN ACRES FEE 

One Single Family Residential Dwelling <5 $650 

Multiple Single Family Residential and Parks <5 
5 < 10 

10 < 40 
40 < 100 

100 < 500 
~ 500 

$1,500 
$3,000 
$4,000 
$6,500 
$8,000 

$10,000 

Non-residential (Commercial, industrial, institutional, 
multi-family residential, schools, and other sites where 
regulated activities will occur) 

< 1 
1 < 5 
5 < 10 

10 < 40 
40 < 100 

~ 100 

$3,000 
$4,000 
$5,000 
$6,500 
$8,000 
$10,000 

orgamzedSewage CoIIecfIon S t o I Ica fIons" iys ems and M dT 

PROJECT COST PER LINEAR FOOT MINIMUM FEE 
MAXIMUM FEE 

Sewage Collection Systems $0 .50 $650 - $6,500 

U d oveground Storage Tank S t F Tt PI o I ca Ionsn erground andAb iYS em aCllIY ansand M d"fi f 

PROJECT COST PER TANK OR PIPING 
SYSTEM 

MINIMUM FEE 
MAXIMUM FEE 

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

Exception Requests 

IException Request 

PROJECT FEE 

$500 

Extension 0 fT"Irne ReQuests 

FEEPROJECT 

Extension of Time Request $150 
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TCEQ Use Only 

TCEQ Core Data Form 
For detailed instructions regarding completion of this form, please 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 space provided) 

~ New Perm~t Registration or Authorization (Core Data Form should be submitted with the program application) 

0 Renewal (Core Data Form should be submitted with the renewal form) I0 Other I 
2. Attachments Describe Any Attachments: (ex. Title VApplication, Waste Transporter Application, etc.) 

~Yes ONo I WP AP Application 
3. Customer Reference Number (if issued) Follow this link to search 4. Regulated Entity Reference Number (if issued) 

eN 
for CN or RN numbers in 

Central RegistrY" RN 
SECTION II: Customer Information 

5. Effective Date for Customer Information Updates (mm/ddlyyyy) I 5/2412010 I 
6. Customer Role (Proposed or Actual) - as it relates to the Regulated Enti!Y,listed on this form. Please check only one of the following: 

OOwner o Operator ~ Owner & Operator 
OOccupational Licensee o Responsible Party o Voluntary Cleanup Applicant OOther: 

7. General Customer Information 

~ New Customer o Update to Customer Information o Change in Regulated Entity Ownership 
OChange in Legal Name (Verifiable with the Texas Secretary of State) o No Change" 
"If "No Change" and Section I is come.1etel skill. to Section 11/- Reg,ulated Entity Information. 

8. Type of Customer: ~ Corporation o Individual o Sole Proprietorship- D.B.A 

_0 City Government o County Government o Federal Government o State Government 

o Other Government o General Partnership o Limited Partnership o Other: 

9. Customer Legal Name (If an individual, print last name first: ex: Doe, John) If new Customer, enter e.revious Customer End Date:below 

Christ Our King Anglican Church I I 
III W. San Antonio, St. Suite 250 

10. Mailing 
Address: 

City J New Braunfels 1State I TX 1ZIP I 78130 I ZIP+4 I 5158 

11. Country Mailing Information (if outside USA) 12. E-Mail Address (if applicable) 

csalsman@signalequities.com 
13. Telephone Number 14. Extension or Code 15. Fax Number (if applicable) 

( 830 ) 632·7744 I I ( 830 ) 632-7779 
16. Federal Tax 10 (9digits) 17. TX State Franchise Tax 10 (11 digits) 18. DUNS Number(ilapplicable) 19. TX 50S Filing Number Ii/applicable) 

132037185405 I I 800985577 
20. Number of Employees 21. Independently Owned and Operated? 

~ 0-20 021·100 D 101·250 0251-500 o 501 and higher I ~ Yes 0 No 

SECTION III' Re1wlated Entity Information . 
22. General Regulated Entity Information (If 'New Regulated Entity" is selected below this form should be accomp

~ New Regulated Entity o Update t6 Regulated Entity Name o Update to Regulated Entity Information 

anied by apermit application) 

o No Change" (See below) 
"If "NO CHANGE" is checked and Section lis complete, skip to Section IV, Preparer Information. 

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

Christ Our King Anglican Church 
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24. Street Address 
of the Regulated 
Entity: 
(No P,O. Boxesl 

463 FM 1863 

City 1New Braunfels 1State 1TX 1ZIP 178132 IZIP+4 13629 

25. Mailing 
Address: 

III W. San Antonio St, Suite 250 

City 1New Braunfels 1State 1TX 1ZIP 1 78130 1ZIP + 4 15158 

26. E-Mail Address: Icsalsman@signalequities.com 
27. Telephone Number 28. Extension or Code 29. Fax Number (if applicable) 

( 830) 632-7744 1 1 ( 830 ) 632-7779 

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

ode (4 digits) AICS Code 33. S
(5 or 6 

econdary NAICS Code 
diQits) 

8661 INA 1813110 JNA 
34. What is the Primary Business of this entity? (Please do not repeat the SIC or NAICS description.) 

Church Campus and School 

h' I f PI ftth't fueslons ress geograpl IC oca Ion. ease re er 0 or appllca I Ity.a f 34 -37 add e inS ruc Ions r bTl 

It is located on FM 1863 approx. 0.75 miles southwest of the intersection with State 35. Description to 
Physical Location: Highway 46 

36. Nearest City 

New Braunfels 

37. Latitude (N) In Decimal: I29.7150 

1Comal 

County 

38. Longitu

State 

ITX 
de (W) In Decimal: I 

Nearest ZIP Code 

178132 

98.1875 
Degrees 

029 

I Minutes 

142 

I Seco

J54 

nds Degrees 

98 

I Minutes 

J 11 

I Seconds 

115 

39. TCEa Programs and 10 Numbers Check all Programs and write in the permits/registration numbers that will be aHected by the updates submitted on this form or the 
updalb may not be made. I f your P I k h C F frogram is not isted, chec other and wnte it in. See t e are Data orm instructions or additional guidance. 

o Dam Safety o Districts ~ Edwards Aquifer o Industrial Hazardous Waste o Municipal Solid Waste 

o New Source Review ­ Air DOSSF o Petroleum Storage Tank Dpws o Sludge 

J .,Io:rr 'Yalel o Title V -Air 0 Tires o Used Oil 0 Utilities 

o Voluntary Cleanup o Waste Water 0 Wastewater Agriculture o Water Rights o Other: 

SECTION IV'.Preparer Information 

40. Name: J Jeffrey D. Moeller, P.E. I41. TItle: IAuthorized Agent 

42. Telephone Number 43. ExtJCode 44. Fax Number 45. E·Mail Address 

( 830 ) 625·8555 I I ( 830) 625-8556 IJeffm@hmtnb.com 

SECTION V: Authorized Signature 
46. By my signature below, I certify, to the best of my knowledge, that the information 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 9 and/or as required for the 
updates to the ID numbers identi fied in field 39. 

(See the Core Data Form instructions for more information on who should sign tlris form.) 

Christ Our Kin Anglican Church Job Title: 
lin Print): Charles Salsman 

Signature: Date: 6/3/2010 
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