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Richard A. Hyde, P.E. , Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Protecting Texas by Reducing and Preventing Pollution 

January 8,2016 

RECEIVED 
Mr. Daniel Clawson II 

JAN 1 9 1016Continental Homes of Texas, L.P. 
210 West Hutchison Street 
San Marcos, Texas 78666 COUNTY ENGINEER 

Re: Edwards Aquifer, Comal County 

NAME OF PROJECT: Manor Creek Subdivision Units 4-6; Located at the intersection of 
Hamburg Avenue and Hwy 46; New Braunfels, Texas 

1YPE OF PlAN: Request for Approval of a Water Pollu tion Abatement Plan (WPAP); 30 Texas 
Administrative Code (TAC) Chapter 213 Edwards Aquifer 

Investigation No. 1259127; Regulated Entity No. RN108449968; Additional ID No. 13-15061001 

Dear Mr. Clawson: 

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 and Surveying on behalf of Continental Homes of Texas, L.P. on June 10, 2016. 
Final review of the WPAP was completed after additional material was received on October 22, 
2015, November 10,2015 and December 23,2015. As presented to the TCEQ, the Temporary and 
Permanent Best Management Practices (BMPs) were selected and construction plans were 
prepared by a Texas Licensed Professional Engineer to be in general compliance with the 
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 app roved 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 later than 23 days after the date of this approval 
letter. This approval expires tuJo (2) years from the date of this letter unless, prior to the 
expiration date, more than 10 percent ofthe construction has commenced on the project or an 
extension oftime has been requested. 

PROJECT DESCRlPTION 

The proposed residential development will have an area of approximately 95.97 acres. The 
proposed development "vill consist of 197 residential units with associated driveways, streets and 
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cover for the percent). Project wastewater 
conveyance to the Treatment Plant by 

generated from 36.00 acres of 
80 percent removal 

sedimentation/filtration basins are n't','"\n/''''''.rI for Unit total capture volume 
1 is 20.432 cubic (12,542 cubic feet The filtration for the basin 

of sand (1,045 square required) meeting C-33, is 
an piping system with a minimum two inch gravel layer. total 

capture volume basin is 34,286 (25,317 cubic required). The filtration 
"""Ta,,,,,, for the consist of feet of sand square feet required) meeting 

C-33, which is inches thick covered with a 
two inch gravel layer. 

Two sedimentation/filtration basins are ...... '''<'n/'C'O'rI for Unit 5. s
1 is 41,474 cubic cubic feet The filtration CUC'TP'"n 

sand (2,759 square required) C-33, which is 
piping system with a minimum two inch gravel 
5:..6 36,033 (34,214 cubic required). The 

system for the consist of feet of sand square feet required) meeting 
ASTM C-33, which is inches thick an underdrain covered with a minimum 
two inch gravel 

One sedimentation/filtration basin is Unit 6. total capture volume 
is 38,839 cubic (38,807 cubic The filtration for the basin 
3,234 square of sand (3,234 square required) meeting C-33, which is 
thick and an piping system covered with a minimum two inch gravel 

grassy for longitudinal 
percent with a of 2 slopes with no 
longitudinal swale is 
slopes with no a 3:1 ratio. 
slope of grassy is 2.50 percent 
grea ter. than a 3:1 All of the grassy 
provide adequate treatment of runoff. 

Is-foot vegetative filter (VFS) are Unit 4, six for 5 and 
Unit 6. shall have a slope of less 20 percent and 

of at least 80 will entire length contributing area 
gullies or flow. The area shall 

flat to evenly cover flow shall not ex(~eea 

http:n't','"\n/''''''.rI
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2 Table 3 below BMP details. Note that overtreatment is 
five sedimentation/filtration basins to 

to Table 1, 

untreated 

Sub-basin 

4-5 

4-7 

Total 

VFS 

Sand Filter 

VFS 

Grassy Swale 

Untreated 
release 

Total Area 
(acres) 

6.63 

0.61 

0.68 

1.37 

18,48 

Impervious 
Area (acres) 

0.24 

8,41 

Sub-basin BMP Total Area 
(acres) 

14·39 

3·96 

Required ProvidedImpervious Removal Removal(acres) 
(lbs/yr) 

5,183 5,441 

0.68 610 377 


0.07 64 64 


0·71 
 641 641 


6.66 


0·57 513 
 513
VFS 2.885-8 


2.60 

0·30 0.20 183 
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Total Area Impervious Required TSS Provided TSS 
Sub-basin BMP Removal Removal(acres) (acres) 

(lbs/yr) (lbs/year) 

6-1 Sand Filter 6.695 6,009 6,323 

0.572 513 513 

0.857 770 770 

513 513 

0.15 131 

0.20 

10·47 9,402 9,402 

geologic features were assessed by the 

"'....'.H~"'A'-' assessment included with the application, the is located within 
and leached and collapsed the Person Formation. 

of the geologic 
features were rated sensitive and include the following: S-71 and 8-85. A 50 foot 

buffer and is shown on plan for Unit Unit 5 
6. In addition, a clear span will 8-38 which is 

watercourse. The Antonio Regional assessment conducted on July 
that the was generally as in the application. 

I. The permanent pollution measures shall be operational prior to first r""",'l1T' • ., 

within drainage areas. 

II. 	
shall 

and/or media removed from 
or 30 

during maintenance 
properly disposed of as applicable. 
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STANDARD CONDITIONS 

1. 	 Pursuant to Chapter 7 Subchapter C of the Texas Water Code, any violations of the 

requirements in 30 TAC Chapter 213 may result in administrative penalties. 


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

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

Prior to Commencement of Construction: 

4. 	 Within 60 days of receiving written approval of an Edwards Aquifer Protection Plan, the 
applicant must submit to the San Antonio Regional Office, proof of recordation of notice in 
the county deed records, with the volume and page number(s) of the county deed records of 
the county in which the property is located. A description of the property boundaries shall be 
included in the deed recordation in the county deed records. A suggested 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 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 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 
grou t from the bottom of the hole to within three (3) feet of the surface. The remainder of the 
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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 with all applicable provisions of 30 TAC Chapter 213, Edwards Aquifer. The applicant 
shall remain responsible for the provisions and conditions of this approval until such 
responsibility is legally transferred to another person or entity. 

11. 	 This approval does not authorize the installation oftemporary aboveground storage tanks on 
this project. If the contractor desires to install a temporary aboveground storage tank for use 
during construction, an application to modify this approval must be submitted and approved 
prior to installation. The application must include information related to tank location and 
spill containment. Refer to Standard Condition No. 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. No wells exist on the site. One well is in use and the other has been properly plugged. 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 water are not allowed. Ifdewatering 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. 
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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 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 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 within 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. 

This action is taken under authority delega ted by the Executive Director of the Texas Commission 
on Environmental Quality. Ifyou have any questions or require additional information, please 
contact Dianne Pavlicek-Mesa, P.G., of the Edwards Aquifer Protection Program of the San 
Antonio Regional Office at 210-403-4074. 

Sincerely, 

~bdn~nManager
San Antonio Region Office 
Texas Commission on Environmental Quality 

LBjDPMjeg 
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Recordation Affidavit, 
Change in Responsibility for Maintenance of Permanent BMPs, 

cc: 	 Mr. Chris Van C.F.M., HMT & 
Mr. Thomas H. Hornseth, Comal County Engineer 
Mr. Garry Ford, New Braunfels 

Roland Ruiz, 	 Authority 

Central Records, F, MC 212 
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RECEIVED 

December 14,2015 	 JAN 04 2016 

Edwards Aquifer Protection Program COUNTY ENGINEER 
Texas Commission on Environmental Quality 
14250 Judson Road 
San Antonio, TX 78233 

RE: 	 Edwards Aquifer, Comal County 
Ma nor Creek Subdivision, Un it 4-6; Located on Hamburg Avenue, New Braunfels, Texas 
Plan Type: Request/or the Wa ter Pollution Abatement Plan (JYPAP): 30 Texas Administrative 
Code (T AC)Chapter 213 
EAPP File No. 13-15061001 

To Whom it May Concern: 

Please find our response to comments made by the Texas Commission of Environmental Quality in 
regard to the project mentioned above. 

1 ) 	 Upon re-review of the permanent BMP data, additional discrepancies were noted. 
• We acknowledge that additional discrepancies may be noted. 


2) Unit 4 

a. 	 For A 4-1, please resolve AI = 2.32 versus 2.62 acres of impervious cover. 
• 	 The 0.30 acre difference you reference is from impervious cover areas that are not 

proposed to be treated. Upon a closer examination of the grades for the Emergency 
Access Road, there are 0.06 acres that goes to the Sand Filter Basin A 4-1. Therefore, we 
have updated the calculations for that basin and construction plan sheets. Additionally, 
we have added drainage area A 4-15 to include the remainder (0 .24 acres) of the 
untreated impervious cover areas as a separate item on the summary table. The 
corresponding change of the attached hard copies is to update the backup calculations and 
summary tables. 

b. 	 For A 4-2, please resolve AI = 0.40 versus 0.36 acres of impervious cover. 

• 	 The 0.40 acre number was a typo. It has been changed to be 0.36 acres on the updated 
summary table. 

c. 	 In addition, overcompensation for under sizing is totally permissible within the same 
drainage basin. 

• 	 We acknowledge that overcompensation is permissible. 

3) 	 Unit 5 
a. 	 For A 5-3, only LM (80%) can be used for a Vegetative Filter Strip; 64 pounds is the 

maximum TSS removal for a flow-through VFS. 

• 	 We have revised the calculations to show 64 pounds removed through the VFS . To 
achieve the 80% TSS removal, we have increased the volume of Sand Basin A 5-1 and 
shifted the gabion wall within the basin by 3.89 feet. 

b. 	 For A 5-6, please resolve AI = 6.81 versus 6.87 acres impervious cover. 



p 

4} The 0.06 acres you reference is from impervious cover areas that were not 

proposed to treated. We have added area A 5-12 to include the 
cover as a Table. 

NOTE: While reviewing calculations, we found that Drainage Area A 5-2 included untreated 
impervious cover you did not comment on. the cover 
was reduced from acres to 0.68 acres and Drainage Area A 5-4 was added to 
that is exiting the site without treatment. 


Similarly, the previous included the 0.20 acres of impervious area in Drainage Area A 5-6. 

impervious cover for Area A 5-6 was reduced 6.87 acres to 6.66 acres. 

0.20 acres of impervious area in Area A 5-12 was added to represent that it is exiting site 
without treatment on summary table. 

4) 6 

a. For A 6-1, resolve AI 6.69 versus 7.04 acres impervious cover. 
4} The 0.05 acres difference is from impervious cover areas is proposed to 

without treatment. While the calculations, we found that Drainage Area A 6-1 
included untreated impervious cover for Hildeshieim that connects to Manor Unit 
5B and the stub street on the east side of the development. impervious cover for 

areas is 0.35 acres. the cover Area A 6-1 was 
reduced 7.04 acres to 6.695 acres and Drainage Areas A 6-8 and A 6-12 were added 
to 0.35 acres that is exiting the without treatment. 

We believe that everything here is in order, and you have any further questions or comments, 
.."V',,,,,,, contact me at (830) 



Manor Creek Unit 4 Permanent BMP Summary Table 

Subbasin 
Data Area Treated Treatment Method Total Area (acres) 

Acreage 
Treated 

Impervious 
Area 

(acres) Imp% LA (Ibs) LM (Ibs) 

LM (Ibs) 
Desired 

A 4-1 DA 4.8+DA 4.11 Sand Filter 4.67 4.67 2.38 50.9% 2,453 2,134 2,202 
A 4-2 DA 4.12 Grassy Swale 0.49 0.49 0.36 73.3% 289 322 289 
A 4-3 DA 4.14 Vegetated Filter Strips 2.38 2.38 1.06 44.6% 988 952 952 
A4-4 DA4.5 Vegetated Filter Strips 1.65 1.64 0.68 41.3% 636 612 612 
A 4-5 DA 4.6+ DA 4.7 Sand Filter 6.63 6.63 3.06 46.1% 3,166 2,744 3,020 
A 4-6 DA4.9 Vegetated Filter Strips 0.61 0.61 0.08 12.4% 77 68 68 
A 4-7 DA 4.4 Grassy Swale 0.68 0.68 0.55 81.1% 437 495 437 
A 4-15 DA 4.15 Untreated Release 1.37 1.37 0.24 17.7% - 217 -

Total 18.48 17.10 8.41 50.0% 8,046 7,544 7,580 

Required TSS Removal 7,544 
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Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 611/2015 

Addillonal information Ie provided for cell$ with a red triangle in the upper right comer. Place the cursor over the cell 

Text shown in blue indicate location o f Instructions in the T echnical G uidance 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 tram RG·348 Pages 3-27 to 3-30 

Page 3·29 Equalion 3.3: LM ; 27 .2(AN X PI 

where: LM rO! ALPAOJECT:: 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 Dala· Delermine Required Load Removal Based on the Enlire ProieCI 
Counly ; Comal 

Total project area included in plan ' ; 23.80 
Predevelopment impervious area within the limits of the plan· :: 0,00 

Total post-development impervious area within the limits of the plan -41" =rn
Total post-development impervious COver fraction ' = 

P; 

L,., TO TAL PR OJECT = 

• 	TIM value ent~red In theu f1..ld~ should bo lor tIM total project arM. 

Number of drainage basins / oUlfalis areas leaving Ihe plan area; 

0.36 
33 

7544 

8 

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

Drainage Basin/Outfall Area No. = A4·1 

Total drainage basin/outfall area; 4 .67 
Predevelopment impervious area within drainage basin/outfall area = 0.00 

Post-development imperVIous area within drainage basin/outfall area = 2.38 
Post-development impervious fractIOn within drainage basinJoutfall area = 0.51 

L~., n 11S SASIN = 2134 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = $I1ntl Filter 
Removal efficiency; 89 

acres 
acres 
acres 

Inches 

Ibs. 

Lois 
64 

acres 
acres 
acres 

Ibs. 

percenl 

# of Lots 
17 

Streets 
141.913 3.26 

SF/Lol 
3,300 21 t.200 4.85 

U Channel 

3,787 0.09 

Fire Access 

9222 0.2t 

8.41 

6819 

SF/Lot 
3,300 t .29 acres of IC for lOIS 

44,977 t 03 acres of street 

2403 0.06 acres 01 Fire Access 

Aqualogic Canrrdge Filter 
Blare!ention 
Contech StormFilter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Sirips 
Vonechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (L.l for this Drainage Basin by the selected BMP Type. 


AG-348 Page 3-33 Equ,ulQl1 37. L.; (BMP effiCiency) x P x (A, x 34.6 + Ap x 0.54) 


where: Ac; TOlal On·Site drainage area in the BMP catchment area 

AI = ImperviOUS area proposed in the BMP catchmenf area 

Ap::: PerviOUS area remaining in the BMP catchment area 

L.; TSS Load removed from Ihis catchment area by Ihe proposed BMP 

Ac; 4.67 acres 

AI = 2. 38 acres # 01 lots SF/Lol 

Ap = 2.29 acres t 7 3300 t .29 acres ot IC for lois 

LA; 2453 Ibs 44,977 t .03 acres of street 

2403 0.06 acres of Fire Access 

5. Calculate Fraction 01 Annual Runoff to Treat the drainage basin I outfall area 



Desired L ,.~ 11-'\5 B.ASIN = 2202 Ibs 

F = 0.90 

6. Calculate Capture Volume required by the BMP Type for this drainaqe basin I outfall area. Calculalians from RG-3-18 Pagas 3-34 10 3-36 

Rainfall Deplh = 1.70 inches 
Post Development Runoff Coefficient = 0.36 

On-site Water Quality Volume =- 10452 cubic fee! 

Calculations from RG-34E1 Pages 3-36 to 3-37 

Off·sile area draining 10 BMP = 0.00 acres 

OH-slte Impervious cover draining 10 BMP = 0,00 acres 


Impervious fraction of oH-site area = o 

OH-sile RunoH Coefficient = 0.00 


Off-sile Waler Qualily Volume = o cubic feet 


Siorage for Sedimenl = 2090 

Tolal Caplure Volume (required waler quality volume(s) x 1.20) = 12542 cubic feel 
The 'allowlng N<:Iions .AI u5-ld 10 aolcul.-rtetht required walor quail tv volum&(a) 10< the Mleet.d aup. 
Tha vafuu for aMP TypM nol sele<:1ed In cell C45 wil l "IIow NA.. 
7. Retentionllrrigation System DeSigned as Required In RG·348 Pages 3-42 10 3-46 

Required Water Quality Volume for relenlion basin =- NA cubic feet 

Irrigation Area Calculations· 

Soil infiltrationipermeability rate = 0.1 irVhr Enta, <kotorrnlned p"rmotablhly rate 0< .....umed vatue 01 0. 1 
Irrigation area = NA square feet 

NA acres 

8. Extended Deten1ion Basin System Designed as ReqUIred In RG-3-18 Pa(Jes 3·46 10 3·5' 

ReqUired Water Quality Volume for extended detention basin =- NA cubic feet 

9. Filler area for Sand Fillers DeSigned ns Required In RG'348 Pages 3-58 10 3-63 

9A. Full Sedimentalion and Filtralion System 

Water Quality Volume for sedimentation basin =- 12542 cubic feet 

Minimum filter basin area =- 581 square feet 

Maximum sedimentation basin area = 5226 square feel For minimum w Itr do pth 0 1 2 1 ..1 

Minimum sedimentation basin area =- 1306 square feel For ma.lm<Jm WOJ 'Of dcplh 01 8 loel 


9B. Partial Sedimentation and Filtration System 
SF @ Given Deplh Given Deplh Widlh Lenglh 

Water Quality Volume for combined basins =- 12542 cubiC feet 2,508 37 5 95 26.40 

Minimum filter basin area =- 1045 square feet 95 11.00161 

Maximum sedimentation basin area =- 4181 square feet For minimum .." T d<:plh 01 2 I ..t 95 44.00644 
1045 square feel For Givan w:Jlo.r depth 95 11.00161 

Minimum sedimentation basin area =- 261 square feet For mllllmum woteT d plh 01 8 1 ..1 95 2750402 

10. Bioretention System DeSIgned as Requored In RG·348 Pages 3-Kllo 3-65 

Required Water Quality Volume for Biorelenlion Basin = NA cubic feet 

11. Wet Basins Designed as ReqUIred In AG·348 Pugs. 3-66 to 3-71 

Required capacity of Permanent Poot = NA cubiC feel Permo""nt Pool CooP"Clly. 1 20 h",.e 1M wav 
Required capacily al WQV Elevalion = NA cubic feel Tolal CDpilClly thould '" 1M Per"",,,,,nt Pool Cnp3C lly 

plue 0 second wav 

12. Constructed Wetlands DeSIgned 1S Requored In RG-348 Page. 3-71 103-73 

ReqUIred Water Quality Volume for Constructed Wetlands -= NA cubiC feet 

13. AguaLogic™ Cartridge System Designed "" Required In RG-348 Pages 3-74103-78 

.. 2005 Tectlnlcal Guidance M n .... 1 (RG-348) dan _ ....mpIIM n>qlJ1,..j 2O"'lncre... .nth ,..in'enenc:. conlract With AquALoglc'" 



Required Sedimentation chamber capacity = NA cubic feel 
Filler canislers (FCs) 10 Ireal WQV = NA cartridges 

Filler basin area (RIA,) = NA square feel 

14. Stormwater Management StormFilter@ by CONTECH 

Required Waler Qualily Volume for Conlech Storm Filter Syslem = NA cubic leet 

THE SIZING BEQUIREMEtlTS EQ Hf; 

15. Grassy Swales 

Desian parameters for the swale: 

Drainage Area 10 be T realed by Ihe Swate = A = 

Impervious Cover in Drainage Area = 


Rainfall intensity = i = 

Swate Slope = 


Side Stope (z) = 

Design Waler Deplh = y = 


Weighted Runott Coetticient = C = 


Acs =cross-seCtional area of flow In Swale = 


PVI = Welled Perimeter = 


R.. =hydraulic radius of flow cross-seclion = AcsfPw = 


n = Manning's roughness coeHicienl :: 

15A. Using the Method Described in the BG·348 

Manning's Equation ' Q = iliAcs RH'" S 05 

b=.QJ..~ ·zy 
y1S7 S "': ; 

Designed as Required in RG·348 

0.00 acres 
0.00 acres 

1.1 inihr 
0.0205 IVIt 

3 
033 h 

#OI'lIO! 

HOIV/O! sf 

#0 IV10! feel 

HOIV/O! leel 

02 

HOIV/O' leel 

Pages 3·51 10 3-54 

Q =CiA = HOIV/O ' cis 

To ulcul.al~ I"" now velOCIty in t!wl .\Y~t~ 

V (Velocily 01 Flow In Ihe swale) = OJAcs = HOIVlO' ttJsec 

TO ....1~uLoI. t!wl ruullrn!l ~w 10 longlh : 

L = Minimum Swale Lenglh = V (l1/sec) • 300 (sec) = HOIV/O ' leet 

If any ollhe resulting values do nol meel Ihe deSign requlremenl sellorth in RG·348, Ihe design paramelers musl be modi lied and the solver rerun. 

158. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equation Q = 
Swals Widlh= 

Instruclions D... providlld to the . ight (green commenls). 

Flow Velocity 
Minimum Length = 

Ins tructions are provided 10 Ihe righl (blue comments). 

DeSign W,dlh = 
DeSign Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Length = 

HOIV/O' cfs 

2.38 cfs Error 1 = WIV/O' 
13.61 h 

WIVlO' IVs 
WIV/O' h 

16 h 
2.74 cfs Error 2 = WIV/O' 
0.33 h 
0.49 cfs 

146.69 h 

If nyof the ,,"ulhng .01"'$ do not ",..1 the design requlre"",nt set lorth In BG-348. the Maign para""""r" ""'V De rnodilil><! end lhe solver rerun . 
It n1 01 the Ie ulhng y lue still do not meet the design requirement S<tl lorth In BG-348, wld.nrng lhe ..."t8 bonom value may nol be poSSible 

16. Vegetated Filter Strips D"signed as Required In RG·348 Pages 3-55 10 3-ST 



Thoro "r. no ~I~ull"ion. rwqulred lot delermlning!he lo<Id ot.ala of v~l31lvc 'ill", 'trips 

The 8Q"1(, removal ~ provided whOn Ih. conlributlng clralnage Ire" doOl nolU, ~ 72 1O<t1 (djrec:hon of now) and 

!he shMl IIowluving the Impet'llous coyet Is dlrec1eclICrO" 15 t&at at engl.-rod lill.r 81rips wilh _"mum alope 01 20'!10 a. 

across 50 t..., 01 natural vegetel,on wilh • maximum .Iope 01 lO~.. Ther. ean be a btu kin 9J11do a long • no .Icpo nceeda 20". 


It vegelaliv. 1,1l.r Ilnp, 8t1 p,opo..ad tor an interim ponnanenl BIIIP. lhey may be &!zed as cH5Cribed on Page 3-56 of RG-34S 

17. Wet Vaulls Designed as ReqUlred in RG-348 Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 ~ NA Ibs 

Fi",1 ~Iculat. ''''' load remo",,1 III 1 I ,nlhour 

RG-348 Page 3-30 Equation 3.4: 0 ~ C,A 

C :;:: runoff coeffiCient for the drainage area :;:: 0.34 C ~ Runoff Coetficlenl =0 546 (IC)' + 0328 (IC, + 0 03 
I :;:: deSign rainfall intensity;::; 1.1 inlhour 
A:;:: drainage area in acres :;:: t acres 

o :;:: flow rate In cubic feet per second :;:: 0.37 cubic leellsec 

RG-348 Page 3-31 Equation 3.5: VOR ~ O/A 

o ~ RunoN rate calculaled above ~ 0.37 cubic leellsec 
A :;:: Water surface area in the we! vault = ISO square leet 

VOR :;:: Overflow Rate :;:: 0.00 leellsec 

Percenl TSS Removal Irom Figure 3-t (RG-348 Page 3-31) ~ 53 percent 

Load removed by Wei Vault ~ ffVALUE' Ibs 

U a bl'J3ll"" occur. al a ",intall jnten~ily 01 leu than 1.1 I"",ours 
Calcul31. the efftclency reductiDn 10. the actual rnlnfallintenslly' I.e 

Actual Rainlall Inlensity at wh,ch Wet Vault bypass Occurs ~ 05 Inihour 

Fraction 01 ra,nlailirealed Irom F'gure 3-2 RG-348 Page 3-32 ~ o7~ percent 
ENiciency Reduction lor Aclual Rainlall Inlensity ~ 0.83 percent 

Resultant TSS Load removed by Wet Vault ~ #VALUE' Ibs 

18. Permeable Concrete Designed as Requ lrOld In RG-34S Pag 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTI~~G ZONE 

19. BMPs Inslalled in a Series DeSlgnP.d as ReqUired In RG-348 Pages 3-32 

Mlc,",,' E. Bamln Ph O. P E.. .000omrnoncMd thdt lha cOIIfhc' nt lor E. be cl>;lnged Irom 0 5 10 0 65 on Moly 3, 2006 

ETOT ~ [t - ((1 - E,) X (1 - 0.65E,) x (1 - 0.25E J ))] X 100 ~ 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 900 percent 


EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, ~ 70 00 percent 


EFFICIENCY OF THE THIRD BMP IN THE SERIES ~ EJ ~ 000 percent 


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) ~ 2591 25 Ibs 


20. Slormceplor 
Required TSS Removal in BMP Drainage Area~ NA Ibs 

Impervious Cover Overtrealment= 00000 ac 
TSS Removal lor Uncaptured Area ~ 0.00 Ibs 

ENective 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) ~ 0 Model Size 


Surface Area ~ ffNJA It" 
Overflow Rate ~ #VALUE' V~ 

Rounded Overflow Rale ~ #VALUE' V~ 

BMP EHiciency % = #VALUE' % 



Is Sufficlenl Treatment Avadable? 

TSS T reatmenl by BMP (LM + 

CredIt 

Uncap!.) 

UncapL) 

21. Vortech 

BMP Sizing 
Area 

Calculated Model SIze(s) 

Aclual Model Size (il choosing larger model size) 

Surlace Area 

Overllow Rale 

Rounded Overflow Rale 

8MP Et1iciency % = 

LR Value 

Load Credil 

Is Sufficient Treatment Available? Credit ~ TSS Un capt) 

TSS Treatmen: by BMP (lM .. TSS Uncapt.) 

Ibs 

#VALUEI Ibs 

#VALUE' 

#VALUE' 

NA Ibs 
ac 

0.00 IbS 

NA EA 
#NIA 

V, tOOO Pick Model Size 

7.10 ftZ 

#VALUE' V~ 

#VALUE' V~ 

#VALUEI % 

#VALUEI Ibs 

#VALUE! Ibs 

#VALUE' 

#VALUE! 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 6/1/2015 

Additional Information is provided for cells with II 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 lire data entry fields. 

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


,. The Required Load Reduction for the total project: Calculations Irom RG·J48 Pages 3-27 10 3-30 

Page 3·29 Equation 3.3: L" = 27 .2(AN X PI 

wIlere: L.II. TOTAl PROJECT = Required TSS removal resulting Irom the proposed development :::; 80~o of increased load 

~ = Net increase in impervious area for the project 

P = Average annual precipItat ion, inches 

Site Data: Determine Required Load Removal Based on the Entire Project 62266.79 1.66909 1 
County = Comal 

Total project area Included In plan • = 23.80 acres Streets 
Predevelopmenl Impervious area within the limits 01 the plan " = 0.00 acres 141 .913 3.26 

TOlal post· development imperviOus area within the limits of the plan-;ffiacres SF/Lot ,41 Lots 
Total post-development impervious cover fraction · = 0.36 64 3.300 21 t ,200 4.65 

P = 33 inches U Channel 

3.787 0.09 

7544 lbs. Fire Access 

• The wi.... Inl..r d In lhe.... fields .h<>uld be lOf the 10 I projec ...... 9222 0.21 

Number of drainage basins / outfalls areas leaVing the plan area::; 8 6.41 

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

Drainage Basin/Outfall Area No. = A 4-2 

Total drainage basin/outfall area = 0.49 acres U of lots SF/Lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres o 3300 acres of IC 

Post-development impervious area within drainage basin/outfall area = 0.36 acres 15635 0.36 acres 01 str 
Post-development impervious fraction within drainage basin/outfall area = 0.73 

LM T !S 8.A"sIN = 322 lbs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = GrlISSVSwale 
Removal eltic1ency :: 70 percent 

Aqualogic Cartridge Filter 
Bioretention 
Conlech StormFtiter 
Constructed Wetland 
Exlended Detenlion 
Grassy Swale 
Retention f Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS load Removed (l.) for this Drainage Basin by the selected BMP Type. 

AG·348 Page 3·33 Equal lon 3.7. LR = (BMP eHiciency) x P x (A, x 34.6 + Ap x 0.54) 

where Ac = TOlal On,S ,te drainage area In Ihe BMP catchment area 

At = Impervious area proposed In Ihe 8MP catchment area 

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

LR = TSS Load removed Irom Ih,s catchment area by the proposed BMP 

Ac= 0 .49 acres 

AI = 0.36 acres II of lots SF/lot 

Ap = 0.13 acres o 3267 acres oilC 

LR = 289 lbs 15617 0.36 acres of str 

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

http:62266.79


Desired L~.I n ·hS BASIN :;: 289 Ibs. 

F = 1.00 

6. Calculate Capture Volume required bv the BMP Type for this drainage basin I outfall area. Calculallons 'rom RG-348 Pages 3-34 10 3-36 

Rainfall Deplh = 4.00 inches 
Post Development Runoff Coefficient :;: 0.54 

On-site Water Quality Volume :;: 3859 cubic leet 

Calculallons Irom RG-348 	 Pages 3-36 103·37 

Dff-sile area draining 10 BMP = 0.00 
Off-site Impervious cover draining to BMP :;: 0.00 

Impervious fraction of off-site area :;: 
Dff-sile Runoff Coefficienl = 0.00 

Off·slte Water Quality Volume = o 

Storage for Sediment = 772 

Total Capture Volume (required water quality volume(s) x 1.20) = 4631 

acres 
acres 

cubiC feet 

cubic leet 
The following ~lion If. uM<! to calculale the rwquif9d _18r qualIty volu"",(8) .or tho ..hlc:t~ BMP. 
The value. 'or BMP Typea nOI HI.cled In cell C45 will show NA 
7. 	Retention/lrrigation System 

Required Water Quality Volume for retention basin :;: 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

8. 	Ex1ended Detention Basin System 

Required Water Quality Volume for extended detention basin :;: 

9. Filter area lor 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 = 


10. 	Bioretention System 

Required Water Quality Volume for Bioretentlon BaSin :;: 

11. Wet Basins 

Required capacity of Permanent Pool :;: 
Required capacity at WQV Elevation :;: 

12. Constructed Wetlands 

Designed as Required In RG-348 

NA cubiC feet 

Pages 3-42 10 3-46 

0 . 1 inlhr Enler dol nmined JNfllM3bililY miG or II .umcd v 
NA square feet 
NA acres 

DeSIgned as ReqUired In RG-348 

NA cubiC feet 

Desogned as ReqUIred In RG-348 

Page.; 3·46 10 3-51 

Pag S 3-58 to 3-63 

NA cubic feet 

NA square feet 

NA square feet 
NA square feet 

NA cubiC feet 

NA square feet 

NA square feet 
NA square feel 
NA square feet 

For minimum ....;1'" o..plh 01 2 IMt 
For ma..mum waler depth of 8 '"1 

SF @ 	Given Depth Given Depth 
.VALUEI 

For mlnomum walor deplh 01 2 'ftt 
For Givan wat.... depth 
Fa, maximum waler deplh 01 8 .eet 

I... 01 0 I 

Width 
5 60 

60 

60 
60 
60 

Oeslgned as ReqUired In RG-348 Pages 3-63 10 3-65 

NA cubiC feet 

Designed as ReqUIted In RG-348 Pages 3-68 10 3-71 

NA cubic feet P""""""nt Pool CaP1lcity is I 20 Ii".. the wav 
NA cubic feet 	 Tol:JI Capaclly thould b8 lhe Pltnnnneot Pool CapacllV 

plus 8 second Way 

Designed as Required In RG-348 Pages 3-71 103-73 

Required Waler Quality Volume for Construcled Wellands = NA cubic feet 

13. AguaLogic TM Cartridge System Designed as Required In RG..J48 Pages 3-74 10 3-78 

.. 2005 Technical Guidance Manual (RG-3<Ul) does not ....mpt lhe requlM 21ro inc~ wrlh maIntenance coni ct with AquaLogic ru 



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 Waler Quality Volume for Contech Storm Filter System = NA cubic feet 

!HESIZ!NG BEayrRE~THu:Qt.1.Qt(1 G.8.MP.1..l OAQ..R~YALS ABe BAseD \JEO 

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 RunoH Coefficient = C = 

Acs =cross-sectIonal area of flow in Swale = 

Pw = Wetted Perimeter = 

RH =hydraulic radius of flow cross-section = AcslPw = 
n = Manning's roughness coefficient = 

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

Manning's Equation. Q =~ Acs RH213 SO 5 

b=~-zy
i 67 S05 

a = CiA = 

Designed as Required In RG-348 

049 acres 
0.36 acres 

1.1 in/hr 
001 ftllt 

3 
033 It 
0.63 

0.95 sf 

3.96 feet 

0.24 feet 

0.2 

186 feet 

0.34 cfs 

Pages 3-51 to 3-54 

To caleul'IIO lhe /low lIelo~'ly In th. ~w"I• . 

V (Velocity of Flow in the swale) = Q/Aes = 0.36 ftlsec 

To calculate lhe rnuiling .wal length; 

L = Minimum Swale Length = V (ftlsec) - 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, 

158. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equation Q = 
Swale Width= 

I n~truchons .re prov ided 10 tho ,ight 19,,,on comments) 

Flow Velocity 
Minimum Length = 

tnstructions are provided to the right (blue comments) . 

DeSign Width = 
Design Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length = 

0.34 cfs 

0.76 cfs 
6.00 It 

0.36 ftls 
107.24 f! 

6 It 
0.76 cfs 
0.33 It 
0.32 cfs 

97.48 It 

Error 1 = ·0.42 

Error 2 = -0.42 

/I any of the ..suiting vlllues do not .......1 lhe design '-<I"I...ment ...t lorlh in RG-34e the de5ign p r motors may I)<! mod'fiod nd 11'0 aOl_ ..",n. 
Jt any 01 the "''''''ting values "till do not ......t the design requl ..menl wt forth In RG-34lI. """""ln9 the aw Ie tootlom va'u<! may not"" poASibl. 

16. Vege1ated Filter Strips Designed as Required rn A8-348 Pages 3-55 to 3-57 



Th",., art no ealcul liona required lor delermlnlng lhe load or sill! 0' veg1l,olive 111111/ "rips 
The 80" r.mo....115 provided when tho conl,lbuling d,.,irtag\l are" dQOS nOl exceed 72 leel (dir":Iion 01 lIow) and 
lhe $'-1 lIow .....Ing the Imp.rviou~ co.or Is directed _. 151 t 01 englneorod lilter IIrlp with m.,.lmum slope of ~. or 
.",Oll~ 50 ,.., of ...tura! "'~1lI1ion wilh • ma.imum slopo 0' 10.... Thore can be • brnk In grod~ .~ lang &5 no slope t.cee~ 20~~ 

If vegel live fitter Irlpo; Dr. proposed for on inlerim ~I BMP, lhoy may be ••zed. described on Pogo 3-56 of RG-344 

17. Wet Vaults Des'gned as Required In RG·348 Pages 3-30 10 3-32 & 3·79 

Required Load Removal Based upon Equalion 3.3 = NA Ibs 

Fir ... c:alcullli. tho loed f1ImoVllI alI I i""'our 

RG-348 Page 3-30 Equalion 3 4. Q = CiA 

C = runoff coefficient for the drainage area ::: 056 C " Runoff Coeff.cient ,,0.546 (IC)' + 0 328 (IC) .0.03 
i :;: design rainfall intensity::: 1.1 in/hour 
A ::: drainage area in acres ::: I acres 

Q ;:; flow rate in cubic feel per second = 0.62 cubic feeVsec 

RG-348 Page 3-31 Equalion 3.5· VOR = QlA 

Q = Runoff rale calculaled above = 0.62 cubic feeVsec 
A ;:; Water surface area in the wet vault ::: 150 square feel 

VOR ::: Overflow Rate ::: 000 feeVsec 

Percenl TSS Removallrom Figure 3- 1 (RG-348 Page 3-31) = S3 percenl 

Load removed by Wei Vaull = HVALUE' Ibs 

If bypa$ OCcurs 81 8 ,.,inlali in tensity of 1....5 Ihlln I 1 ;""'ours 
Celeulal. lIw! efficiency reduction lor the BClUai roJnl 1Inlensny ",I 

Actual RainlalllnlensJly al which Wet Vaull bypass Occurs = 05 in/hour 

Fraclion of rainfalilreated from Figure 3-2 RG-348 Page 3-32 = 0.75 percenl 
Efficiency Reducllon for Aclual Rainfall Inlensily = 0.83 percenl 

Resultanl TSS Load removed by Wei Vaull " HVALUE' Ibs 

18. Permeable Concrete Pages 3-79 10 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE COUTRIBUTING ZOIlE 

19. BMPs InsI.lied in • Series 	 Des.gned a Aequired 'n AG·34B Pagas 3-32 

Mic 	 I E Barrott. Ph 0 P.E. r.comtnllnded lhal lhe cOOIffiClDni lot E, . chan d ',om 0 5 to 0 6S on y 3, 2006 

E,or = 11 - (( 1 - E,) X (1 - 0.6SE,) x ( I - 0.25EJ ))1x tOO = 94.0 1 percenl NET EFFICIENCY Of' THE BMPs IN THE SERIES 

EFFICIENC Y OF FIRST BMP IN THE SERIES = E, = 89 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = EJ = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE : 

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


LR =E,oT X P X (A, X 34.6 X Ap XO.54) = 388.58 Ibs 

20. Stormceplor 
Required TSS Removal ,n BMP Drainage Area= NA Ibs 

Impervious Cover Overtreatmenl= 00000 ac 
TSS Removal for Uncaplured Area" 0.00 Ibs 

Effeclive Area" NA EA 

Calculaled Model SlZe(s) = HN/A 


AClual Modet Size (If mulliple values provided ,n Calculaled 

Model Size or If you are choosing a larger model size) " 0 Model Size 


Surlace Area = HNiA It' 

Overllow Aale = "VALUE' V m 

Rounded Overllow Rale = "VALUE' Vm 

BMP Efficiency % = HVALUE' % 



LR Value = #VALUE' Ibs 

TSS Load Credit = #VALUE' Ibs 

ts Sufficient Treatment Avaitable? (TSS Cred,t ?: TSS Uncap!.) #VALUE' 

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

21. Vortech 

BMP Sizing 

Required TSS Remova t in BMP Drainage Area= 
Impervious Cover Overtrealmenl= 

TSS Remova l lor Uncaplured Area = 

Effect ,ve Area = 
Calculaled Model Size(s) = 

NA 
0.0000 

0.00 

NA 
#N/A 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (II choosing larger model size) = Vx1000 Picl< Model Size 

Surlace Area = 

Overllow Rate = 

Rounded Overllow Rate = 

BMP EHiclency % = 

LR Value = 

7. 10 

#VALUE' 

#VALUE' 

UVALUE! 

"VALUE' 

ft' 

Va 

Va 

% 

Ibs 

TSS Load Credit = #VALUE' Ibs 

IS Sufficient Treatment Avallabte? (TSS Credit?: TSS Uncapt ) #VALUE' 

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



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 611/2015 

Addit ional 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: Calculahons Irom RG·34~ Pagas 3·27 to 3-30 

Page 3·29 Equation 3 3. L" = 27.2(AN x PI 

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' = 23.60 acres Streets 
Predevelopment impervious area within the limits of the plan = 0.00 acres 141.9t3 3.26 

Tota! post-development impervious area within the limits of the plan ' =~acres Lots SF/Lot.41 
Total post-development impervious cover fraction · = 0.36 64 3.300 2tt.200 4.85 


P = 33 Inches U Channel 


3,787 0.09 


LMTO A...... PROJE-C ~ ::: 7544 Ibs. Fire Access 


Th • .r.tl....s ent.red In Il"!e!>G fI~lck .lIould be lor tM total projee1 am" 9222 0.2t 


Number of drainage basins / outfalls areas leaving the plan area::: 8 841 

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

Drainage Basin/Outfall Area No. = A4·3 

Total drainage basln/outlall area = 2.38 acres # 01 Lots SF/Lot 
Predevelopment impervious area within drainage baSIn/outfall area = 0.00 acres 14 3300 1.06 acres 01 IC lor lots 

Post-development impervious area within drainage basin/outfall area = 1.06 acres acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.45 

LM Tl-1\ ~; !'IA. SIN ::: 952 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegel1ltMl Filter Stnps 
Removal eHiciency = 80 percent 

Aqualoglc Cartridge Filter 
Bioretenlion 
Contech S!ormFilter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Cal cui ale Maximum TSS Load Removed (LeI for this Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation g.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 

AI ::: 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= 2.38 acres 

A, = 106 acres # 01 Lots SF/La! 

Ap ::: 1.32 acres 14 3300 1.06 acres 01 IC lor lots 

LR = 9BB Ibs o acres of street 

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



Desired LM THIS BASIN == 952 Ibs. 

F = 0.96 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculalians frem RG-348 Pages 3-34 10 3-36 

Rainfall Deplh = 
Post Development Runoff Coefficient = 

On-site Water Quality Volume = 

2.80 
0.33 
7962 

inches 

cubiC feet 

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

Off-sile area draining 10 BMP = 0.00 
Off-sile Impervious cover draining to BMP = 0.00 

Impervious fraction 01 off-site area = o 
Off-sile Runoff Coefficient = 0.00 

Off-sile Waler Quality Volume = o 

Siorage for Sediment = 1592 

Total Capture Volume (required water quality volume(s) x 1.20) = 9554 

acres 
acres 

cubiC feet 

cubic feet 
The 'oll.,...n; Meltons a.. us.<! to calculato the teq\Jl..cr watet qU81o\y volume(s) for the 5ehH:ted 8 ,Po 
Tile v I,," 101 BMP TyP"S not weet&<! .n cell C4S will show NA. 
7. Retentlonllrriqation System 

Required Waler Quality Volume lor retention basin = 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area == 

8. 	Extended Detention Basin System 

Required Water Qua lily 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 == 

Maxjmum sedimentation baSin area == 

Minimum sedimentation basin area == 

9B. Partial Sedimentation and Filtration System 

Water Qualily Volume for combined baSins = 

Minimum filler basin area == 

Maximum sedimentation basin area == 

Minimum sedimentation basin area = 

10. Bioretention System 

Required Water Quality Volume for B!oretention BaSin == 

11. Wet Basins 

Required capac.ty of Permanenl Pool = 
Required capacity al WOV Elevation = 

12. Constructed Wetlands 

Required Water Quality Volume lor Conslructed Wetlands = 

13. AguaLogic™ Cartridge System 

Designed as Required In RG-.348 Pages 3-42 10 3-46 

NA cubic feel 

0.1 inlhr Eroler Clef rmi....t ptnne b.lity,.,,11 Or umed valuo 01 0.1 
NA square feet 
NA acres 

Designed as ReqUIred In RG ':H8 Poges 3-46 10 3-S I 

NA cubiC lee I 

DeSigned as ReqUired In RG·J,18 Pages 3· 58 (0 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic feet 

square feet 

square leet For minimum "",(er ""pth 01 2 ""'t 
square feet For maximum wal r depth 01 8 feet 

cubic feet _VAlUEI sf at 4' 01 depth 

square feet 

square feet Fat minimum wlrter d<>pln 01 2 fHI 
square feet For maximum "alar depth 01 8 IHt 

Designed as Required In RG-3~a Pages 3-63 to 3·65 

NA cubiC feet 

Designed as ReQuired In RG·348 Pages 3·6610 3·71 

NA cubIC feet P(lrmartem Poot Cap.aClty 'a I 20 t. " the WO" 
NA cubiC feet To"'l eap;tcily should ~ the Penna"..,t Pool Cnpa.:lty 

plus a """and wav. 

De '9ned 3S Requored .n RG·3-I8 Page 3-7t 103·73 

NA cubic leel 

DesJgned as ReqUIred II' RG·3.tS Pages 3-74103-78 

.. 2005 T echn.cal Guidance M rtUlIl (RG-348) ~ not exempt the raqu•..cr 20"••nCTea68 wrth malm"""nce cont_t wrth Aqual.~i, no 

http:capac.ty


Required Sedimentation chamber capacity = 

Filler canislers (FCs) 10 treal WQV = 


Filter basin area (RIA,) = 


14. Siormwater Management SlormFilter® by CONTECH 

Required Water Quality Volume for Contech SlormFiiler Syslem = 

NA cubic leel 
NA cartrrdges 

NA square leel 

NA cubiC leel 

EQ13 THUP. LOWING eMf'll (I.9AO F\~MOVAL$ ME eAs~O.VPON EI.OW BATE 

15. Grassy Swales DeSIgned as Required In RG-34B 

·lIQI C.AI CV TEO W~IE!UlV1\,"1TY VOIJJ'-UiS 

Pages 3-51 103-54 

Desion parameters lor the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A = 

Impervious Cover in Drainage Area = 


Rainfall intensity = i = 

Swale Slope = 

Side Slope (z) = 
Design Waler Depth = y : 

Weigh led Runoff Coefficient = C = 

Acs ;:; cross-sectional area of flow In Swale = 

P'II =Wetted Perimeter = 


RH =hydraulic radius of flow cross-section =Acs/Pw = 

n =Manning's roughness coelficient = 

I SA. Using Ihe Melhod Described in Ihe RG-348 

Manning's Equation: Q =~ Acs RH2/) So:; 

b = O. I34 x Q _ zy 
y157 So:; 

Q = CiA = 

To calcul lethe !low voloclly in lhe _al.. 

V (Veloclly 01 Flow in the swale) =O/Aes : 

To enleul lethe tfluil ing &wal length' 

L : Minimum Swale Length: V (ftlsec) • 300 (sec) : 

000 acres 
000 acres 

I . I inlhr 
0.01 ftllt 

3 
033 11 

#DIV/OI 

#DIV/OI sl 

#DIV/OI feel 

#DIV/OI lee I 

02 

#DiVlO I feel 

#DIVIOI cfs 

#DIV/OI ftlsec 

#DIV/OI feel 

If any of the resulting values do not meet the design requirement sel lorth In RG-348, the design parameters must be modified and the solver rerun. 

158. Alternalive Method using Excel Solver 

Design Q = CiA = 

Manning's Equation a = 
Swale Width: 

Instructions are provided to tho right (green comments) 

Flow Velocily 
Minimum Length = 

Instructions arl! prOVIded 10 the light (blue comments). 

Design Widlh : 
Design Discharge = 

Design Depth: 
Flow Velocity: 

Minimum Length = 

HDIV/OI cfs 

0.76 cis Error 1 = #DIV/OI 
6.00 ~ 

#DIV/O' fVs 
#DIV/OI ~ 

6 ft 
0.76 cis Error 2 : #DIV/OI 
0.33 ~ 
0.32 cfs 

97.48 II 

" any 01 t.... resultIng ""lues do not meel the design reqto"lIfIIIInI ael loM in RG-346. tho design parameters may be modlfl'd and lhe aoMtr rerun 
" any 01 tf!e ,.sultlng values sflil do not meet the dellign requ,rement ...t forth in RG-348. widening I .... swale bOl\om valIN! may not be pOSSIble. 

16, Vegetated Filter Strips DeSIgned as Required in RG-349 Pages 3-55103-57 



Ther.... no aolcul.liona requlr1ld IOf delannlnlng 1M load Of ,1m of ""9'Ilati ... lilIa, .trip, 

The aero. ..mowlls provided ..he<1lhe contributing dnlin.19'J .ru d_ nOl u~d 72 f..1(cIt_tlon or !law) and 

1M ,,,"' II""" luving lhe ImpervloUJO co..... I" dllllclecj ItCT"Oh 15 l..el of el\gl~r1Id lilt , 'Irip~ wllh ma~lmum Ilope 01 20", Dr 

.cro» 50 ' ..101 ""Iural ~"'Iion ..'I" a ",,"Imum slape 01 IIr.. The.. UJ1 be a bre k In g.-de a. lang A no slape ..cHd5 20'~ 


" ..geulkle folta. "rip .re ptoposed lor an Intllim pefmllnenl SIAl', they may 1M ,Ced as described 0<1 PBgo 3-56 01 Ac..J.l8. 

17. WeI Vaults Designed as ReqUIred In RG·34B Pages 3·30 to 3-32 & 3-79 

Required Load Removal Based upon Equallon 3.3 ~ NA Ibs 

FirlI calew "Ihe lo:>d removal at I 1 inlhout 

RG-348 Page 3·30 Equalion 3.4' Q = CiA 

C :;: runoH coefficient tor the drainage area = 0.28 C z Runoff C""lficlent ~ 0 5-46 (lCr + 0.321! (IC) + 0 C3 
i =design rainfall intensity = 1.1 Inlhour 
A ;:; drainage area In acres = 1 acres 

Q = flow rale in cubic feet per second = 0 .31 cubic leeVsec 

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

Q =Runoff rate calculated above = o3t cubiC leeVsec 
A:;;: Wafer surface area In the wei vault = 150 square leet 

VOR = Overflow Rate = 0.00 leet/sec 

Percent TSS Removallrom Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wet Vault ~ #VALUEI Ibs 

/I byp~. aceur' ., 8 raintall intensity 01 .... Ih"n 1.1 in/haurs 
Calcul t" 11100 .'hclency reduction lOT the let"", "'.<nIhil tnt&n ily "" 

AclUal Rainlall IntenSity at which Wet Vault bypass Occurs = a 5 in/hour 

Fraction 01 rainlalltreated Irom Figure 3-2 RG-348 Page 3·32 = 0.75 percent 
EHiciency Reduction lor Actua l Rainfall Intensity = 0.83 percent 

Resultant TSS Load removed by Wet Vault ~ #VALUE' Ibs 

18. Permeable Concrete Designed as Aeqwed 1I\ RG·348 Pages 3·79 to 3-83 

PERMEJ>.SLE CONCRETE MAY ONLY SE USED ON lliE CONTRIBUTING ZONE 

19_ BMPs Installed in a Series Pages 3-32 

Mtel'l 	 I E 8~n -It Ph.D P.E '~nllnoonded tn \ Iho cO<'lfitH n! lor E, 1M ch4nq~d "om 0 ~ to 065 on '" y 3 2006 

ETOT ~ [1 - (1· E,) X (1, 0.65E,) x (1 - 0 25EJ ))J x tOO = 94 .0 t percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, ~ 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = EJ = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 

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

LA =ETOT X P X (AI X 34 .6 X Ap XO.54) = t 160.50 Ibs 

20. Stormceptor 
Required TSS Removal In BMP Drainage Area~ NA Ibs 

Impervious Cover Over!(eatmen!: 00000 ac 
TSS Removal lor Uncaptured Area = 0.00 Ibs 

BMP Sizing 
Effective Area = NA EA 

Calculated Model Size(sj ~ #N/A 
Actuat Modet Size (il multiple values prOVIded in Calculated 

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

Surface Area = NN /A M' 

Over1low Rate = NVALUE' V~ 

Rounded Over1low Rate ~ NVALUE' V~ 

8MP Efficiency '% = #VALUE' % 

LA Value = NVALUE' tbs 

http:Ac..J.l8


TSS Load Credit 

Available? (TSS Credit ~ TSS Ur.capt) 

rss by 8MP (LM + TSS Uncapt ) 

21. Vortech 
Required TSS Removal in 8MP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal lor Uncaptured 

Slz!ng 
Elfective Area 

Calculaled Model Size(s) 

Actua! Model Size (II choosing larger model size) 

Suriace Area 

Overllow Rate 

Rounded Rate 

8MP Efficiency 

Value 

TSS 

Is Sulficlent Treatment Ava;lable? (TSS Credit Uncap!) 

TSS Treatment by BMP ILM + Uncap!.) 

nVALUE' Ibs 

#VALUE! 

#VALUE' 

NA Ibs 
ec 
Ibs 

NA EA 
#NIA 

Pick Model Size 

7.10 II' 

#VAlUE' Va 

#VALUE' Va 

#VALUE' % 

UVAlUE' Ibs 

#VALUE' Ibs 

#VALUE' 

#VALUE' 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 61112015 

Addillonallnlormation is provided for cells with 8 red triangle In the upper right comer. Place the cursor over the cell. 

Tex1 shown In blue Indicate location 01 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: Calculahons Irom RG-348 Pa()tls 3-27 10 3-30 

Page 3·29 Equarion 3.3: L" = 27 2 (A,. x PI 

where: L.,. TO TAL 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 , incnes 

Sire Dara: Derermine Required Load Remova l Based on rhe Enlire Projecr 
Counry = Co"",1 

Toral projecr area Included in plan . = 23.60 acres Srreers 
Predevelopment impervious area within the limits of the plan " = 0..00 acres r41 .9 13 3.26 

TOlal post-development impervious area within Ihe limits of the plan· =§i§acres Lois SF/LolA1 

Total post-development impervious cover fraction ' ::: 0.36 64 3.300 21t .200 4.85 

P = 33 Inches U Channel 

3.787 009 

LM TOTAL PROJECT "" 7544 Ibs. Fire Access 


The VftI""~ .nl~rtd in It>ese hefds should be for lhe lot.-.I p,oieec or . 9222 0.21 


Number of drainage basins I outfalls areas leaving the plan area::: 8 84r 

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

Drainage Basin/Outfall Area No. = A44 

Tolal drainage basin/ourlall area = 1.65 acres # 01 Lois SF/Lol 
Predevelopment impervious area within drainage basin/outfall area ::: 0.00 acres 3300 0.68 acres of IC for 1015 

Post·development impervious area within drainage basin/outfall area = 0.68 acres acres ot street 
Post·development impervious fraction within drainage basin/outfall area = O.4t 

LM TI 'IS 9ASIN = 612 Ibs . 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegetated Filter SCrips 
Removal efficiency = 80 percenr 

Aqualogic Canrrdge Fliler 
Bioretention 
Conrech SrormFiiler 
ConslrucCed Werland 
EX1ended Derenrion 
Grassy Swale 
Retention 1 Irrigation 
Sand Filler 
Stormceplor 
Vegerared Filrer Srrips 
Vortechs 
Wer Basin 
Wei Vaull 

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

AG-348 Page ~33 EquaUon 3 7· LR = (BMP elliciency) x P x (A, x 34.6 + Ap x 0.54) 

where: Ac = Total On·Sire drainage area in Ihe BMP calchmenr area 

A .: Impervious area proposed In the BMP catchment area 

Ap.::: Pervious area remaining In the BMP catchmenl area 

LR = TSS Load removed from rhis carchmenr area by the proposed BMP 

Ac = 1.64 acres 

A, = 0.68 acres # of Lars SF/Lor 

Ap ::: 0.96 acres 9 3300 0.68 acres of IC lor lars 

LA = 636 Ibs a acres of Srreer 

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



Desired LM THiS 6ASIN ;:::, 612 Ibs 

F = 0.96 

6. Calculate Capture Volume required bv the BMP Type for this drainage basin I outiall area. C.lculallOllS Irom RG-348 Pages 3-34 to 3-36 

Rainfall Deplh = 
Post Development Runoff Coefficient = 

On-site Water Quality Volume = 

Off-site area draining to BMP = 

Off-site Impervious cover draining to BMP = 


Impervious fraction 01 olf-site area = 

Oll-sile RunoH Coellic lenl = 


Oll-sile Waler Qualily Volume = 


Siorage lor Sedimenl = 

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

2.80 mches 
0.31 

5242 cubiC lee I 


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

0.00 acres 
0.00 acres 
o 

0.00 
o cubic leel 

1048 


6290 cubic leel 

TIM 1011owing ...:t'on5 lire u3ed to calculate the lequintd _tel quolity volume( ) for the 5Ol~'Cted BMP 
The \/lIlUH for BMP Typ4t$ nol ul.K:ted In CAlI C45 wlll how NA. 
7. Retentionllrrigation Syslem 	 Designed as Required In RG-34B Page 3·4:'. to 3--46 

Requi red Water Quality Volume lor retention basin = 

Irrigation Area Calculations : 

Soil infiltration/permeability rate = 
Irrigation area = 

NA cubic feet 

0.1 Inlhr 
NA square leet 
NA acres 

Enter d termlned permo bU,ty mle o( ~ umI!d ..,1"" of 0.1 

8. Extended Detention Basin SYstem 	 Pages 3-46 10 3-51 

Required Water Quality Volume lor extended detention basin = 

9. 	Filter area for Sand Filters 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sed imentation basin = 

Minimum filter basin area = 

Maximum sedimentallon basin area = 
Minimum sedimentation basin area = 

9B. Partial Sedimentation and Filtration System 

Waler Quahly Volume lor comboned basins = 

Minimum (ilter basin area 0; 

Maximum sedimentation basin area = 
MinImum sedimentation basin area = 

10. Bioretention System 

Required Waler Quality Volume for Bloretenlion Basin = 

11. Wet Basins 

Required capacity of Permanent Pool = 
Required capaclly al WQV Elevation = 

12. Constructed Wetlands 

Required Waler Quailly Volume for Conslrucled Wetlands = 

13. AquaLoqic™ Cartridge System 

NA cubic feet 

Des'goed as Required ,n RG-34B 

NA cubic feet 


NA square feet 


NA square leel fo, minimum w ter cHpth of 2 I t 

NA square leel 1'0' maximum water ~pth of S 1M' 

NA cubic feel ,VALIJEl sl al 4' of deplh 


NA square feet 


NA square feet For minimum w er depth of 2 t.., 

NA square feet For /TIIIximum "nt r d plh 018 fHI 

DeSigned as ReqUiled tn RG-348 Pa\j8S 3-63 to 3-85 

NA cubic feet 

O"sl!Jned as ReqUired 10 RG-348 Pages 3-66 to 3-7 1 

NA cubic feel Po"""nent Pool CapacIty •• I 20 hme tIM wa... 
NA cubic feel Tot.o\ Ctlp8clty .hould be 11>41 Potm1lll'\ent Pool C p3ClIy 

pI"" • ....,ond Way 

O'"'!Jned (l£ Requ"ed ,n RG·148 Pages 3-71 10 3-73 

NA cubic feet 

Designed as ReqUired "' RG-348 Pages 3-74 10 3-78 

.. 2005 T""MIC: ..I Gurdance nUllI (RG-340) do. nOI exempt the .-quired 20" mc'" with mlunlONlne; contnoc:l wTth AquoLogle TV 



Required Sedimentation chamber capacity = NA 
Filler canisters (FCs) to treat WOV = NA 

Filter basin area (RIAF) = NA 

14. Slormwaler Managemenl SlormFiller® by CONTECH 

Required Water Ouality Volume lor Conteeh Storm Filter System = NA 

cubic feet 
cartndges 

square feel 

cubic feet 

B fl.l LoDe IQYAI.S ARILBAS~O UPQN FLOW RATES ·..NQI CAI"C"""''-'-''''''-''''''''"'..... ~AL. 1l01.UMES; 

15. Grassy Swales Designed as Required In RG·348 Pages 3-5 1 10 3-54 

Deslan 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 CoeHicient = C = 


Acs = cross-sectional area of flow in Swale = 

Pw = Wetted Perimeter = 

RH =hydraulic radius of flow cross-section =AcslP"'J = 
n = Manning's roughness coeHicient = 

lSA. Using Ihe Melhod Described in Ihe RG·348 

Manning's Equation 0 =~ Acs RH2.3 SO 5 

b = O. t 34 x 0 • zy 

/67 S05 

Q = CiA = 

To c Iculal.lh<IlIow ""Ioelly III the ... Ie 

V (Velocity 01 Flow In the swale) = O/Aes = 

To cDleul I. In. ""Ultlng walo kmqth 

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

000 acres 
000 acres 

1.1 In/hr 
OOl itilt 

3 
0.33 It 

#DIV/O' 

#DIV/O' sl 

#DIV/O! leet 

#DIV/O' leet 

0.2 

#DIV/O' leet 

#DIV/O' cis 

#DIV/O' tt1sec 

#DIV/O' leet 

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

158. Alternalive Melhod using Excel Solver 

Design Q = CiA = 

Manning's Equation 0 = 
Swale Width= 

Inslructions are provIded 10 Ihe right (green cammenl s). 

Flow VelOCity 
Minimum Length = 

Instructions are provided 10 the r ighl {blue comments}. 

Design Width = 
DeSign Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length :;:. 

#DIV/O' cis 

o 76 cis Error 1 = #DIV/O' 
6.00 ~ 

#DIV/O' It/s 
#DIV/O' ~ 

6 It 
0.76 cis Error 2 = #DIV/O' 
0.33 ~ 

0.32 cis 
97.48 ~ 

K ny "" In. rw5Ulling v I""" do nol "-' the design ntquinomen! eel rorth In RG-34S. In. design pamme.or. moly be modIfied nd the aa'", rwrun 

HDny of In. ,nunlnll vat"" .btl do nol nwel the '-"11" ntqulremen. Nt rorth In RG-:J.I8 wid""ing U>e ""'..... bottom volue may nal be pouiblo. 


16. Vegelaled Filler Slrips DeSign ed as Required in RG-348 Pages 3-55 to 3-57 

http:RG-:J.I8
http:pamme.or


There are no ealculaliane utqulmd lor delermininglIM load or aU. 01 vegetative nller strips 

The eo-. removal It provided when the conlrlbutlng drainage It1l8 does not axceed 72 '"t (direction oillow) Ind 

1M sheet flow leeving the ImperlliDilG cove, is directed aero" 15 feet e' englf\Ofl!ted IUtar tI1ri~ with maximum slope of 20".. 0' 

across SO 'eol 01 natural vegoll1tlot1 with a maximum elope of 10"... The.. can be Db,eak In geade •• tang s no slepe ..CM<\! 20~ 


" ..ge'ati"" "her .trlps a•• p'OPOsed fer an Inlerlm permanent EiMP. !hey =y be s~ as dHcribed on Pag<> 3-~ ef RG-3-I8. 

17. WeI Vaults DeSIgned as ReqUired In RG-348 Pages 3-30 to 3-32 & 3-79 

Required Load Removal Based upon Equallon 3.3 = NA Ibs 

Flrsl calcul.'e lhe 10Jld remova' al 1. 1 InlhOU' 

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

C :;:: runoff coefficient lor the drainage area :;:: 0.26 C =Runol! Coetfie..nl : 0 .5-1& (IC)' +0 328 (IC) + 0 OJ 
i :;:: design rainfall intensity-;:: 1.1 inlhour 
A =drainage area in acres = 1 acres 

o :;:: flow rale In cubic feet per second :;:: 0.28 cubic feeUsec 

RG-348 Page 3-31 Equation 3.5: VOR = OJA 

Q = Runoff rate calculated above = 0.28 cubic feeUsec 
A:;:: Water surface area In the wet vault = 150 square feet 

VOR = Overilow Rate = 0.00 feeUsec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wet Vault = ffVALUEI Ibs 

II 0 bypa'lS oceutll .1 • ,u.nfall '"tensity of less Ihan 1 1 .nillour 
Calculale lhe e«'~i"ncy reduction 10' lh1> ""Iunl "'In! II inl"n~,'Y tal. 

Actual Rainfall IntenSity at wIlich Wet Vault bypass Occurs = 05 !nfhour 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent 
Efficiency Reduction for Actual Rainfall IntenSity = 0.83 percent 

Resultant TSS Load removed by Wet Vault = #VALUE' Ibs 

18. Permeable Concrete Design9d as Required In RG-348 Pages 3-79 10 3-83 

PER~'EAaLE CONCRETE MAY ONL'" BE USED Ort THE corrrRIBUTlNG ZONE 

19_ BMPs Installed in a Series Designed as Require<! In RG-348 Pages 3-32 

LlI<I\.141 E. Eiumll1 . Ph D. PoE recommet1<io>d lhat IJw co<>/lIcIllnt '0' E, be chang_d from 0 5100_65 on M.Jy 3 20* 

E,a: = [1 - ((1 - E,) X (1 - 0 65E,) x (1 - 0.25EJ ))1 X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 6900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, = 7000 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = Eo = 000 percent 

THEREFORE. THE NET LOAD REMOVAL WOULD BE 


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


LR = ETaT X P X (A, X 34 6 X Ap XO.54) ~ 747.88 Ibs 

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


Impervious Cover Overtrealment= 00000 ac 

TSS Removal for Uncaptured Area = 0.00 Ibs 


BMP S ..I"g 

Effective Area = NA EA 


Calculated Model Slze(s) = #N/A 

Actuat Model Size (if multiple values provided in Calculated 


Model Size or if you are chOOSing a larger model size) = 0 Model Size 


Suriace Area = #N/A It' 

Overflow Rate = #VALU E' V~ 

Rounded Overflow Rate = #VALUE' V~ 

BMP Efficiency % = "VALUE! % 

LR Vatue = #VALUE' Ibs 



TSS Load Credit = HVALUE' Ibs 

Is Suff icient Treatment Ava ilable? (TSS Credit Z. TSS Uncap!.) #VALUE' 

TSS Treatment by BMP (LM • TSS Uncapt.) = #VALUE' 

21. Vortech 

BMP Sizing 

Required TSS Removal In BMP Dra inage Area: 
Impervious Cover Overtreatment= 

TSS Removal for Uncaptured Area: 

EHective Area: 
Calculated Model Size(s) : 

NA 
00000 

0.00 

NA 
#N/A 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (if choosing larger model size) : Vx I 000 Pick Model Size 

Surface Area: 

Overflow Rate = 

Rounded Overflow Rate: 

BMP EHiciency % = 
LA Value = 

7. to"' 

HVALUE' VU 

#VALUE' Va 

#VALUE' % 

#IJ ALUE' Ibs 

TSS Loa d Credit = HVALUE' Ibs 

Is SuHicient Treatment Available? (TSS Credit Z. TSS Uncapt .) #IJALUE ' 

TSS Treatment by BMP (LM. TSS Uncapt.): #IJALUE' 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 61112015 

Additionalll'liormation Is provided lor cells with a red triangle in the upper right corner. Place the cursor over the cell . 

Texl 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: Calculalians lrom RG·346 Pages 3·27 to 3-30 

Page 3·29 Equalian 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 
Counly = COITIDI 

TOlal project area Included in plan • = 23.60 acres Sireeis 
Predevelopmenl Impervious area within the limits of the plan ' = 0,00 acres t4t,9t3 3.26 

Total post-development impervious area within the limits of the plan · =ffiacres SF/Lol.41 LoiS 
Total post-development Impervious cover fraction = 0,36 64 3,300 2 II ,200 4.85 

P = 33 inches U Channel 

3,787 0,09 

L.'A TOTA_ PACJ €cr = 7544 Ibs. Fire Access 

• The y I ...... entered In lhese lield~ .hould be for I tobl projec1 re~ 9222 0.2t 

Number of drainage baSIns I outfalts areas leaving the plan area = 8 8.41 

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

Drainage Basin/Outfall Area No. = A4·' 

Total drainage basin/outfall area = 6,63 acres # 01 LOIS SF/Lot 
Predevelopment Impervious area within drainage basin/outfall area = 0.00 acres 23 3300 1.74 acres oilC lor lOIS 

Post-development Impervious area within drainage basin/outfall area = 3,06 acres 57265 , .31 acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.46 

L\! THIS Bi\5 r~ = 2744 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = S3nd Fllt" r 
Removal efficiency = 89 percen! 

Aqualogic Cartridge Filler 
Bioretenlion 
Conlech SlormFiller 
Conslrucled Weiland 
EX1ended Delenllon 
Grassy Swale 
Retention / Irrigation 
Sand Filler 
Stormceplor 
Vegelaled Filler Sirips 
Vortechs 
Wei BaSin 
Wei Vault 

4. Calculate Maximum TSS load Removed (l.) for this Drainage Basin by the selected BMP Type. 

RG·348 Page 3·33 Equallon 3 7 LR = (BMP effiCiency) x P x (A, x 34.6 + Ap x 0.54) 

where: Ac = TOla! 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 

LR = TSS Load removed lrom Ihis calchmenl area by Ihe proposed BMP 

Ac = 6..63 acres 

AI = 3.06 acres # 01 Lois SF/Lol 

Ap = 3.57 acres 23 3300 1.74 acres oilC lor lOIS 

LA = 3166 Ibs 57399 1.32 acres of street 

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



Desired LM THIS B,\SIN ;;;: 3020 Ibs 

F = 0.95 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. CalculatlO<1S from RG-348 Pages 3-301 10 3-36 

Rainfall Deplh = 2.60 inches 
Post Development Runoff Coefflcienl = 0.34 

On-sile Waler Quality VOlume = 21097 cubic teet 

Calculallons from RG-348 P3Q65 3-36 10 3-J7 

Off-site area draining to BMP = 0.00 acres 

Oil-site Impervious cover draining 10 BMP = 0.00 acres 


ImperviOus fraction of oH-site area = 

OH-sile RunoH Coefficienl = 0.00 


Oll-sile Waler Qualily Volume = o cubiC feet 


Siorage lor Sedimenl = 4219 

Total Capture Volume (required waler quality volume(s) x 1.20) = 25317 cubic leel 
TIM 101l0Wlng Melions ",. uW<! to calculate Ihe requlrwd water quailly YOlumo( ) lor lhe lelctcled BUP 
The vllues lor BMP Typos nol ulected In cell C45 wlll.how NA. 
7. Retention/Irrigation System Pages 3-42 10 3-46 

Required Water Quality Volume for retent ion baSin :::: NA cubic leet 

Irrigation Area Calculations: 

Soil infil1rstion/permeability rate = 0 1 inll1r Enter dojlMmll..-:! per",-ability rele or assumotd val .... 01 0 1 
Irrigation area = NA square teel 

NA acres 

8. Extended Detention Basin System Page;; 3-46 103-5 1 

Required Water Quality Volume tor eXlended detention basin = NA cubic feet 

9. Filter area for Sand Filters Des'gned as Aequ"ed In RG-348 Pa(les 3·58 10 3·63 

9A. Fuff Sedimentalion and Filtration System 

Water Quality Volume for sed imentation basin = 25317 cubiC teet 

Minimum filter basin area = 1172 square leet 

Maximum sedimentation baSin area = 10549 square leet For minimum wlltar depth 01 21M! 
Minimum sedimentation basin area :::: 2637 square feel For rn.. lmum ...!er deplh 01 a , ..t 

9B. Partial Sedimentation and Filtration System 
SF @ Given Deplh G'ven Deplh Widlh Lenglh 

Waler Quailly Volume for combined basins = 25J17 cubic leel 5.0\1339 5 90 56.26 

Minimum filter baSin area = 2110 square teet 90 23.4416 

MaXimum sedimentation basin area = 8439 square feet For minfmum IN3t., depth 01 2 IMl 90 93.7664 1 
2110 square fee! For GIven """., dGplh 90 23.4416 

MInimum sedimentation baSin area = 527 square feel Fo. ""...mum _Ier d pth of 8 , ..t 90 5 .860401 

10. Bioretention System DeSignoo 35 RoquorOOln RG-348 Pages 3-63 103-65 

Required Water Quality Volume for Biarelention Basin = NA cubic feel 

11. WeI Basins D65igned as Required In RG-348 Pages 3-00 10 3-71 

Required capacity at Permanent Pool = NA cubic feet Patm4rt8nl Poa' tApacity I. 1.20 lime~ the Way 
Required capacily al WQV Elevallon = NA cubiC feel TOlal Cnp3cily should boIlM Parn\llJ'Oent Pool Capacity 

plus. Jlleond wav. 

12. Construcled Wellands Dasigned ru; Requored In RG-348 P~gos 3-7 1 103-73 

ReqUIred Wale, Qua lily Volume lor Construcled Wetlands = NA cubiC feel 

13. AguaLoqic 11.1 Cartridge System Designed as ReqUired In AG-34B Pa e53-74 103-78 

•• 2005 Technlc:;al Guidance Manual (RG-34S) don not nempt 1M reqUited 20' Inc 



Required Sedimentation chamber capacity = 

Filter canisters (FCs) to treat wav = 


Filter basin area (RIA,) = 


14. Stormwater Management StormFilter® by CONTECH 

Required Water auality Volume lor Con tech Storm Filter System = 

NA cubic feet 
NA cartridges 

NA square feet 

NA cubic feet 

II:I~ SIlJN.G IlEQUIf3 ~lT.S fOil TH FO li>WING e p {LOAO Ill: 1,=<,.,..,=....~.... ~ IJI!O"ULOW ATE.~ 

15. Grassy Swales 

Design parameters tor the swats: 

Drainage Area to be Trealed by the Swale = A = 

Impervious Cover in Drainage Area = 


Rainfall intensity = i = 

Swale Slope = 


Side Stope (zl = 

Des'gn Water Depth = y = 


Weighted Runoff Coelheient = C = 


Acs =: cross-sectional area of flow in Swale = 


Pw = Wetted Perimeter = 


RH =: hydraulic radius 01 Uow cross-section = Acs/Pw = 

n ;:. Manning's roughness coefficient = 


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

Mann ing's Equation a ;:;; ~ Acs R/"l s os 

b=~ ·zy 
y' 67 5° 5 

a = CiA = 

To c.alc-ulat.. the flow ~eloc,ty In tile sw'l~ 

V (Veloe,ty of Flow in the swale) = Q/Acs = 

To ealcul~le the r.sull,ng 5wate length , 

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

Designed as Required In RG·348 

0.00 	 acres 

000 acres 


1.1 inlhr 
0025 fllft 

3 
033 ft 


"DIV/O' 


"DIV/O' sf 


MDIV/O' leet 


"DIV/O ' leet 

0.2 

MDIV/O' leet 

MDIV/O' cis 

"DIV/O ' Illsec 

#DIV/O' feet 

- NQI CAlQJL,O.T,EO WATER QUALITY VQ~UMr;S 

Pages 3-5 t to 3-54 

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 a = CiA = 

Manning's Equation a = 
Swale Width= 

In.tructions are provided 10 the righl (g",on comments). 

Flow Velocity 
Minimum Length = 

Instructions are provided to tho righl (blue comments). 

Design W,dlh = 
Design Di scharge = 

Design Deplh = 
Flow Velocity = 

Minimum Length = 

WIV/O' efs 

1.20 efs Error 1 = #DIV/O' 
6.00 II 

#DIV/O' ftls 
#DIV/O' ft 

S ft 
1 20 cis Error 2 = ~DIV/O ' 

0.33 II 
0.5 1 cfs 

154. 12 ft 

If any 011"" ntWllIII9 val""s do not n.at tl>o desilln f1>qlJlrement wt forth i" RG' J48 the deslgn p r me~ may be mod'fied and the .01'0' rerun 
If any 01''''' _ulling v I,," ,"U do not rTWell"" ".Ign r~qu" .ment sel larth In RG-J.I8. wldnnong lhe.w 10 bottom '1alue may nol be _ibla. 

16. Vegetated Filter Strips 	 Des'gned as ReqUired '" RG-3<l8 Pages 3-55 10 3-57 



Therll are no calcul I;on. req\li~d lor dOlermininglhe load or slu of vegetative fil1e, alrip' 

The 800\ removal I. provided when 1M canttibuling drainall'la.... ~ nOI oxe.ed 72 1M! (dlre<:lion of now) Dnd 

the sheel fl o.. leaving lhe impervious COVII' i8 directed across 15 'eel 0 ' enginH~ filler amps "ill'l maximum lope 01 20".. Or 

aeroU 50 1"1 01 n"urnl vegetallon "ilh II maximum slope of 1 0" .. The,,, can be a braak in grade as lang at> no slope exceeds 20 .... 


II Y1!~III'iv.'ilttr .Inps are propoMd lor 8n lntenm perma""nl aMP, IMy ""'y be sized a~ cM"clibed on Page 3-56 01 RG-34e 

17. Wei Vaults DesIgned as Requited In RG·348 Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = NA Ibs 

Frrsl ulculal. lhe load lema.sl ..1 I . I InJ1'Iour 

RG-34B Page 3-30 Equation 3.4: Q = CiA 

C = runoff coeHicient for the drainage area = 0.30 C .. Runoff Coefficient =0.546 (IC)' .. 0 328 (IC) +0.03 
i = deSIgn rainfall intensity = 1 inlhour 
A =drainage area in acres = 1 acres 

Q = flow rate in cubic feet per second = 0.33 cubiC feet/sec 

RG-34B Page 3-31 Equation 3.S: VOR = Q/A 

Q ;::; RunoH rate calculated above = 0.33 cubic leet/sec 
A = Water surtace area in the wet vault = I SO square feel 

VOR = Overflow Rate = 0.00 feet/sec 

Percent TSS Removal Irom Figure 3-1 (RG-34B Page 3-31) = 53 percent 

Load removed by Wet Vault = #VALUE' Ibs 

If. byp3$fi ~"",'I 3 ,.infallinIQ"" iIY ol'.a llInn I I irJhou", 
Coloulolt the oHfciency reduction lor 1M DC1uJ)' rainlau inl n.ily <a18 

Actual Rainlall Inlensity at which Wet Vault bypass Occurs = o5 in/hour 

Fraction 01 ralnlalltreated lrom Figure 3·2 RG·34B Page 3·32 = 075 percent 
Elf,c,ency Reduclion lor Actual Ralnlall IntenSity = 0.83 percent 

Resullant TSS Load removed by Wet Vaull = #VALUE' Ibs 

18. Permeable Concrete Designed as Required In RG-348 Pag S 3-7910 3-83 

PERMEABLE CONCRETE MAV ONLY BE USED ON THE COIITRIBUTING ZONE 

19. BMPs Inslalled in a Series Designed as Requited In RG·348 Pages 3-32 

,,'Iot\ael E. &mon, Ph.D P.E. ",com nded lha. lhe coelficlont '0' E, to.. changed 'rom 0 5 1o 0 65 on "lay 3 2006 

Ercr = [1· ((1· E,) X (1· 0.6SE,) x (1· 0.2SEJ ))[ X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent 

EFFICIENCY OF THE THtRD BMP IN THE SERIES = EJ = 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 


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


LR = Ercr X P X (A, X 34.6 X Ap XO.S4) = 3344.38 Ibs 

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

Impervious Cover Over1rea!ment= 00000 ac 
TSS Removal for Uncaptured Area = 0.00 Ibs 

eMPSwng 

Effective 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) = 0 Model Size 


Surtace Area = #N/A If 
Overtlow Rate = #VALUE' V" 

Rounded Overtlow Rate = #VALUE' V~ 

BMP EHiclency % = #VALUE~ % 

LR Value = #VALUE' Ibs 



TSS Load Credit = 


Is Sufficienl Treatment Available? (TSS Credit? TSS Uncapl.) 


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


21. Vortech 
Required TSS Removat in BMP Drainage Area= 

Impervious Cover Overtrealment= 
TSS Removal lor Uncaptured Area = 

a MP Sizing 
Ellect,ve Area = 

Calculated Model Size(s) = 

Actual Model SIZe (,I choosing larger model size) = 

Surface Area = 


Overflow Rate = 


Rounded Overflow Rale = 


BMP EHiciency % = 
LA Value = 

TSS Load Credit = 


Is Sull,cient Treatment Available? (TSS Credit ~ TSS Uncapl.) 


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


#VALUE' Ibs 

#VALUE' 

#VALUE' 

NA Ibs 
00000 ac 
0.00 Ibs 

NA EA 
#N/A 

'Ix 000 Pick Model S,ze 

7. tO h' 
#VALUE' Va 

"VALUE' V", 

#VALUE' % 

#VALUE' Ibs 

#VALUE' Ibs 

#VALUE' 

#VALUE' 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 61112015 

Additional information is provided lor cells with a red triangle In the upper right comer. Place the cursor over the cell . 

Text shown in blue indicate localion of inslruclions 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-341l Pages 3-27 10 3·30 

Page 3-29 Equation 3.3: L,., = 27.2(AN X p) 

where: L/-,l TO TAl PH';~ ECT :;;; Required TSS removal resultIng from the proposed development =. 80% of increased load 

A,'i = Ne! Increase in impervIous area fOI the project 

P = Average annual preCipitatIon, inches 

Site Data: Determine Required Load Removal Based on fhe Entire Project 
County = Comal 

Total prolect area included in plan ' = 23 .60 acres Streets 
Predevelopmenl impervious area within the limits of the plan · = 0.00 acres t41 ,913 3.26 

Total post·developmenl impervious area within the limits of the plan " =~ acres Lots SF/Lo t .41 
Total post-development impervious cover fraction · = 0.36 64 3.300 211 ,200 4.85 

P = 33 inches U Channel 

3.787 0.09 

L M To r':'l PRCJ E':T = 7544 Ibs Fire Access 

• The lun ento ... d in these IIetd5 should bo la, the lotal project Dr.... 9222 0.21 

Number of drainage basins / oUlfalls areas leaving the plan area = 8.41 

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

Drainage Basin/Outfall Area No. : A 4-6 

T olal drainage basin/o utfall area :' 0.61 acres nof Lois SF/Lot 
Predevelopment impervious area within drainage basin/outlall area :' 0,00 acres 3300 a 08 acres of IC for lots 

Post-development impervious area within drainage basin/outfall area = 0 ,08 acres acres of street 
Post-development Impervious fraction within drainage basin/outfall area = 0.12 

Lt· "'HIS BASIN = 68 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegetated Filler Slri"" 
Removal eHiciency = 80 percent 

Aqualogic Camidge Filter 
Biorelenlion 
Conlech Storm Filter 
Conslrucled Wetland 
Extended Detention 
Grassy Swale 
Retention / Imgahon 
Sand Filter 
Stormceptor 
Vegelated Filter Stnps 
Vonechs 
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 Equauoo 37: LR : (BMP efloclency) x P x (A, x 34.6 + A., x 0.54) 

where: At = 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 

LA = TSS Load removed from thiS catchmenl area by the proposed BMP 

Ac= 0.61 acres 

04,= 0.08 acres ~ 01 Lots SF/Lot 

Ap = 0.53 acres 3300 0.08 acres 01 IC lor lots 

LA = 77 Ibs a acres of street 

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



68 Ibs. 

F = 0.89 

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

Rainfall Deplh = 1.60 inches 

Posl Developmenl RunoH Coefficienl = 0.15 
On·sile Waler Qualily Volume = 516 cubic feet 

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

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

Impervious fraction 01 oH-site area = o 
Off·sile RunoH CoeHicient = 0.00 

OH·sile Waler Quailly Volume = o cubic feet 

Siorage lor Sedlmenl = 103 

Total Capture Volume (required water quality volume(s) x 1.20) = 619 cubic leel 
The 10Uowing HCtionS ... used to cllttul te t"- ntqu;"d wllte. quatlt y volumeja) lor t"- aelect-.l BMP. 
The values ' A. BMP Typ s not selected In cell C45 wm ,how NA 
7. Retention/Irrigation System Designed as ReqUIred In RG·J48 Pages 3·42 10 3·46 

Required Water Quality Volume for retention basin = NA cubic leet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.1 In/hr Enter detannlnM! permeability ",te a. assumed y Uft 0 1 0 I 
Irrigation area = NA square feel 

NA acres 

8. Ex1ended Detention Basin System DeSIgned as ReqUIred In RG·348 Pages 3·46 to 3·51 

Required Waler Quality Volume tor extended detention basin = NA cubiC fee! 

9. Filter area for Sand Filters OeS'Ilned a.s Required in RG·348 P gas 3·58 103·63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedimentation basin = NA cubic teet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square lee! For mini""'lTI ..at r IMplh 01 2 1 I 
Minimum sedimentation basin area = NA square fee! Fo. .Imum .. lor cIopl., 0' a'MI 

98. 	Partial Sedimentation and Filtration SYstem 

Water Quality Volume for combined basins = NA cubiC feet .VALUE! sl al 4' of deplh 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square lee I Fo. minimum ",,1.... d pth 01 2 IHI 

Minimum sedimentation basin area = NA square lee! For maXl""'m w81", dept" 01 a 'eet 

10. 	Bioretention System Pages J·63 to 3-65 


Required Water Quality Volume for Biorelention Basin ::; NA cubiC feet 


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

ReqUired capacity of Permanent Pool = NA cubic feel Por.",uwnt P<>Ql Cap<lelly IS I 20 "....,. the wav 
Required capacity at WQV Elevation = NA cubiC leel TOlnl capaelty .hould be 1"- p""""",,nt Pool Capacity 

plua a second wav 

12. Constructed Wetlands 	 Designed as ReqUired .., RG-;l.48 Pages 3-71 to 3-73 

Required Waler Qualily Volume for Conslrucled Wellands = NA cubiC feet 

13. AguaLogic™ Cartridge System Designed as Aequlled In RG-348 Pages 3·74 10 3-78 

.. 2005 Technical Guidance .IoIanusl (RG-3-I8) doo nol onmp! the requinod 20". fnc ......... with "",,"I"Rance conlBcl With AquaLoglc'" 

http:RG-;l.48


Required Sedimentation chamber capacity = NA cubic feet 
Filter canlslers (FCs) 10 Ireal WQV = NA cartridges 

Filter basin area (RIAr) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume lor Conlech SlormFllter Syslem = NA cubic feel 

Di !ZING REQUIREMENT 

15. Grassy Swales 

Desian parameters for Ihe swa le: 

Drainage Area 10 be Trealed by Ihe Swale = A = 
ImperviOUS Cover In Drainage Area = 

Rain fall intensity::;: j ;:: 

Swa le Slope = 
Side Slope (z) = 

Design Waler Deplh = y = 

Weigh led Runoff Cosificienl = C = 

Acs = cross-sectional area of flow in Swale = 


P'.'I = Wetted Perimeter :;;; 


RH = hydrauliC radius oi llow cross-secl ion = AcsfPw = 


n = Manning's roughness coeHlclent = 


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

Manning's Equalion Q = ~ Acs RH2'3 SO 5 

n 

b = 0.134 x Q - zy 
y' 67 SOS 

DesIgned as Required In AG-348 

000 acres 
000 acres 

1.1 inlhr 
0.01 ItIIt 

3 
033 11 

#DIV/O' 

ffDIV/O' sl 


ffDIV/O' leel 


ffDIV/O' leel 


0.2 

ff DIV/O' feel 

Pages 3-5 1 103-54 

a = CiA = #DIV/O' cis 

To c:aleulate the lIow velocilv In th ~waJo 

V (Velocily 01 Flow in Ihe swale) = Q/Acs = ffDIV/O ' Itlsec 

To calc,,"'I. tn. ,.. uiling wale length ' 

L = MInimum Swale Lenglh =V (ltisec) - 300 (sec) = ffDIV/O' fee! 

11 any of the resulting values do not meet the design requirement sel forth In RG-348. the design parameters must be modified and the solver rerun . 

158. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equation Q = 
Swale Widlh= 

Ins lructions are p,ovldod to Ihe "gMt (gr...,n comment'» 

Flow Veloclly 
Minimum Length = 

Instructions are provided 10 the right (blue comments). 

Design Widlh = 

Design Discharge = 

DeSign Deplh = 

Flow Velocity = 

Minimum Length :::: 

ffDIV/O' cis 

0.76 cis Error 1 = #DIV/O' 
6.00 II 

ffDIV/O' Itls 
#DIV/O' 

6 II 
0.76 cis Error 2 = #DIV /O' 

0.33 " 
032 ciS 

97 .48 II 

" ny of the ,,,,,ullrng v:11u& do not ....t lhe do,.jgn /Wqu,...ment ••" fO('ln in RG-:wa the des'gn pa..meters may be mod,fi.d and tIM solvar r.run 
" .ny 01 the rasultlng values SIIII do not ".,..,t the dMiqn raqufr ment yt forth In RG-348. WldonlRg the .walo bottom yalue ""'V not be p<>S5Ible. 

16. Vegelaled Finer Str ips Designed as Required in AG-348 Pages 3-55 10 3-57 



TM.. arl no calculaliona l1IqUired lor delerminlng lhe 10 d or 1... or \'e9Otallvelille, atnp 
Tho 80"\0 rwmaV8' I. provided wtwIn lhe conlrlbutlng drIJNlg. rea doe. not ••ceed 72 I~t (dlr.ction or ".".,) IIl1d 
lhe .h..lllow! vm9 the impelViou!O co_ i~ directed K~' 151"101 Inglrwered fillet .Irip" With m:",lmum slope 01 20 ... Or 
acrou 50 fotl 01 natu",! vegetatIon wtlh D maximum alope of 10 .... There elIn 1M. bI..,k In gTll<H .. long ... no slope excHds 20 ~ 

If ""gelalo .... hit." .tripG are propo&ed lor an intat1m pem'l4".nt BMP they may bo lized. de ,nbld on Peg 3-5a of RG-~O 

17. Wet Vaults DeSigned as ReqUITed In RG-348 Pages 3-30 to 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 ;: NA Ibs 

Flrsl calcul t. tM load ,,,mo. 181 I 1 ,nihov, 

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

C ;: runoff coeHicient for the drainage area ;: 0.08 C ~ Rvnoff Coefllc '.nl = 0 ~16 rtc)' • 0 328 (IC) • 0 03 
i ;: design rainfall intensity;: in/hour 
A;: drainage area in acres ;: I acres 

Q ;: flow rate in cubic fee! per second ;: 0.09 cubic feet/sec 

RG-348 Page 3-31 Equalion 3.5: VOR = alA 

a = Runoff rale calculaled above = 0.09 cubic feetlsec 
A ;: Water surtace area in the wet vault ;: t50 square feet 

VOR ;: Overllow Rate ;: 0.00 feelfsec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-3t) = 53 percent 

Load removed by Wei Vault = #VALUE' Ibs 

Ii II b1p .... 11 occu~.t "IlI,rrlalllnt n.,tv 01 I.r..J lhan I I ,"",ours 
C"lculete lhe elfle!ency reducllon lor IllP act"'" mini tllnl~""~v rale 

Actual Rainfall Intensily at which Wet Vault bypass Occurs = a~ in/hour 

Fraction of rainfall Ireatad trom Figure 3-2 RG-348 Page 3-32 = 075 percenl 
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percenl 

Resultant TSS Load removed by Wet Vault = #VALUE' Ibs 

18. Permeable Concrete Designed as Requfred '" AG·14B Pages 3-7910 3-BJ 

PERMEABLE CONCRETE YAY ONLY BE USED ON THE COHTRIBUTI~'G ZONE 

19. BMPs Installed in a Se,ies 	 Desogned as RequIII>(j In RG·34B Pagm; 3-32 

IIII'r:h..1E. B " n. Ph D. P e: ,.com nddd Ih Ilh. coc,lIlc,enl 101 E be ch:lng-.d 'rom 0 5 10 0 6, on V 1. 200b 

ErGr = [1 - ((1 - E,) X (1 - 0.65E,) x (1 - 0 25E J »)j X 100 = 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 69 00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = EJ = 000 percent 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 


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


LR = ErOT X P X (A, X 34.6 X Ap XO.54) = 90.26 Ibs 

20. 	Stormceptor 

ReqUIred TSS Removal In BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatmant= oO()OO ac 
TSS Removal for Uncaptured Area = 0.00 Ibs 

BMP s.t,ng 
Effective Area = NA EA 


Calculated Model Size(s) = #N/A 

Actual ModeJ Size (if multiple values provided in Calculated 


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


Suriace Area = #N/A H' 

Overflow Rate = #VALUE' V~ 

Rounded Overllow Rate = #VALUE' V, 

BMP EHiciency % = #VALUEI '% 

LR Value = #VALUE' Ibs 

http:Coefllc'.nl
http:pem'l4".nt


TSS Load Credit = #VALUE' 

IS ScHlelen! Treatment Available? (TSS Cred:l "- TSS Uncapt) #VALUE' 

TSS Trealrl'en! by BMP (LM + TSS Uncapt.) = UVALUE' 

21. Voned, 

BMP 

ReqUired TSS Removal In BMP Drainage Area= 
Impervious Cover Over!f8alment"'" 

TSS Removal for Vncaptured Area 

Effective Area 
Calculated Model Size(s) = 

NA 

CWO 

NA 
ON/A 

Actual Model Size (II choosing larger rrodel size) = 

Surface Area 

Overflow Ra!e 

Rounded Overflow Rate ~ 

BMP Efficiency % 
LR Value 

710 

#VALUE' 

#VALUE' 

,VALUE' 

TSS Load 

Is Sulilclenl Trealment Available? (TSS Cre<N 2: TSS Uncapt) 

TSS Trealrrer.1 by BMP (LM + TSS Ur.capl.) 

Ibs 

Ibs 

ec 
Ibs 

EA 

Pick Model 

ft' 

V~ 

V~ 

Ibs 

Ibs 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 6/112015 

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: Calculallons from RG-348 Pages 3-27 10 3-30 

Page 3-29 Equation 3.3: L,., = 27.2(AN X PI 

INhere Lv TOTfIol PAQJE-::; r = Required TSS removal resulting from Ihe proposed development =80~o of Increased load 

A,~ = Net increase in Impervious area for the project 

P = Average annual precIpitation, Inches 

Site Dala: Delermlne ReqUired Load Removal Based on the Entire Projecl 
Counly = Comal 

Tolal prolect area Included in plan • = 23.60 acres Streets 
Predevelopmen! impervious area within the limits of the plan " = 0.00 acres 141,913 3.26 

Total post·development impervious area within the limits of the plan ' ' 41 acres SF/Lol::;;~ LOIS 

Total post-development impervious cover fraction " ::;; 0.36 64 3,300 211,200 4.85 

P = 33 Inches U Channel 

3,787 0.09 

L'J TO TAL F'=;QJ ECT = 7544 Ibs Fire Access 

• The v lun .nl.red In ,,,... ... hald thould b lor the tOI I project at 9222 021 

Number of drainage basins / ourlalls areas leaVing the plan area::;; 8 8.41 

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

Drainage Basin/Outfall Area No. = A~7 

TOlal drainage basln/outlall area = 0.68 acres # 01 Lots SF/Lol 
Predevelopmenr impervious area within drainage basin/outfall area ::;; 0.00 acres o 3300 acres 01 IC 

Post-development impervious area within drainage baSin/outfall area ::;; 0.55 acres 24037 055 acres 01 Sir 
Post-development Impervious fraction wilhln drainage basin/outfall area ::;; 0.81 

LIJ Hfrs - ·SI:' ::;; 495 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = G"",,sy 5..01 
Removal efficiency::;; 70 percent 

Aqualogic Cartridge Filter 
Bioretention 
Conlech StormFilier 
ConstruC1ed Weiland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filler Strips 
Vonechs 
Wei Basin 
Wet Vault 

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

RG·348 PagE 3-33 Equation 3 7: LR = (BMP elliciency) x P x (A, x 34.6 + Ap x 0 54) 

where" Ac = Tolal On·S,te drainage area in the BMP calehment area 

AI :::: ImperviOus area proposed in the 8MP catchment area 

Ap ::;; Pervious area remaining in the BMP catchment area 

LR = TSS Load removed tram Ihls catchment area by Ihe proposed BMP 

Ac ::;; 0.68 acres 

AI::;; 0.54 acres # 01 Lots SF/Lol 

Ap ::;; 0.14 acres o 3300 acres 01 IC 

LR ::;; 437 Ibs 236982 a 54 acres of sIr 

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



Desl red L,.! 1 ·s 9.\SIN ~ 431 Ibs. 

F = 1.00 

6. Calculate Capture Volume required by the 8MP Type for this drainage basin I outfall area. Calculations from RG·348 Pages 3-34 to 3·36 

Ralnlali Deplh = 4.00 inches 
Posl Development Runoll Coelflcienl = 0.62 

On,slte Waler Quailly Volume = 6160 cubic feel 

Calculations from RG·348 Page. 3·36 103-37 

Oll·site area draining 10 BMP = 0.00 acres 
Off-si te Impervious cover draining 10 BMP ~ 0.00 acres 

ImpervIous fraction 01 off·site area ~ 
011· site Runoll Coellicient = 0.00 

Off-site Water Quality Volume = cubIc teel 

StOrage lor Sediment = 1232 

Total Capture Volume (required water quality volume(s) x 1.20) = 7392 cubic lee I 
The following MC1iom lire u&o<llo CIIlelflallt !he r.qui....d wile, quality volumo(.) far the. 1.e1ad BMP_ 
Tl!e VIIluei far aMP Types nal selectod in coli C45 wHl show NA. 
7. Retentionllrriqation System Designed as Required in RG·348 Page. 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 ~t~rmiNd pe~nbility rate 01 auurnad ""Ice of Q I 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System Destgned as Requirl!d In RG·348 Pages 3·46 to 3·5. 

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

9. Filter area for Sand Filters Designed as RaQwred trl RG·346 Pages 3·58 to 3·63 

9A. Full Sedimentation and Filtration System 

Waler Quality Volume for sedimentallon basin = NA cubic teet 

MInimum filter basin area = NA square leet 

Maximum sedimentation basin area = NA square feet FOrnbnlmUm D.er plh of 21ael 

Minimum sedimentat ion basin area = NA square leel Fa, maximum waH., deplh 01 a 'ee. 


98. Partial Sedimentation and Filtration System 

Water Quality Volume lor combined basins = NA cubic leel 
SF @ Given Depth 

,VALUE' 
Given Deplh Width 

5 60 

Minimum filter basin area = NA square leel 60 

Maximum sedimematlon basin area = 

Minimum sedimentation basin area = 

NA 
NA 
NA 

square leel 
square teet 
square leet 

For minimum ....'01 d plh 0' 2'.t 
For Given", I.r depth 
For mllJlmum WIIter ~Ih D' 8 , .., 

60 
60 
60 

10. Bioretention System Des'9ned s ReqUIred In RG·346 P.IJ&S 3·63 10 3·65 

Required Water Quality Volume for Bioretention Basin = NA cubiC leet 

11. Wet Basins DeSigned us R~qUlled tn RG·348 Pages 3·66 10 3-71 

Required capacity of Permanent Pool = NA cubic leet Permanent Pool Capacity I, 1.20 t,mn the wav 
ReqUIred capacity al WQV Elevaflon = NA cubic leet Talll Capacity ehould boo lhe Per=neIll Paol Capa<:lty 

pl\l$ • ~ond wav 

12. Constructed Wetlands De.. ned as Reqolred ,n RG·348 Pages 3-71 to 3-73 

ReqUIred Water Quality Volume for Constructed Wetlands = NA cubic lee I 

13. AguaLogicn .. Cartridge System Designed as Requirea In RG·348 Pages 3-74 to 3-78 

.. 2005 Technical GulC1nnc. M nual (RG-J48 ) dan no( ""mpllho requi<od 20"\ Inc...a • with malnlenance conlract wlUt AquaLOjIle"' . 



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

Filter baSin area (RIA,) = NA square feet 

14. Stormwater Management StormFilter® bv CONTECH 

Required Water Quality Volume for Can tech Storm Filter System = NA cubiC feet 

15. Grassy Swales 

Desion parameters for the swale: 

Drainage Area to be Trealed by the Swale =A = 
Impervious Cover In Drainage Area ::. 

Aainfall lniensily = I = 

Swale Slope = 
Side Slope (z) = 

Design Water Depth = y = 
Weighted Runoff Coefficient =C = 

Designed as ReqUired n RG-348 

068 acres 
054 acres 

1.1 inlhr 

0005 tV" 
3 

033 11 
0.66 

Pages 3-5 1 to 3-54 

Ac.s =cross-sectional area of flow In Swate = 1.95 sf 

P'tI =Wetted Perimeter = 6.95 feet 

RH = hydraulic radius of flow cross-secllon = Acs/P'/I = 0.28 feet 

n ::. Manning's roughness coefficient = 0.2 

15A. Using the Melhod Described in Ihe RG-34B 

Manning's Equation. 0 :::: ~ Acs R~2:3 SO 5 

n 

b = 0.134 x Q - zy 4.84 feet 

yl67 So" 

Q = CiA = 0.49 cis 

To c:a'cu'illI thtlltow ""'ocIlY In 'INt awal,· 

V (Veloeily of Flow In the swale) = OJAcs = 0.25 fVsee 

To c.alcul~I' III. r.~Ulllng swal. langlh 

L = Minimum Swale Lenglh = V (fVsee) • 300 (sec) = 75831eet 

If any of the resuiling values do not meetlhe 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 = 

Manning's Equation Q :::: 
Swale Width: 

'""ruchOn ere provided to Ihe "gill (gr....n comments). 

Flow Velocity 
Minimum Length :::: 

Instruclions are provided 10 the right (blue comments). 

DeSign Width = 
Oesign Discharge :::: 

DeSign Depth: 
Flow Velocity: 

Minimum Length :::: 

049 cis 

0.54 cis Error 1 : -0.04 

6.00 " 

o25 tVs 
75.83 ft 

6 ft 
0.54 cfs Error 2:::: ·004 

033 " 
0.23 cis 

68.93 " 

H ny olt"" ruuJlfng valuu do 11<11 ~t thtl sign requlr.menl ...e forth In RCl-34~. the <Io"gn pur.....I.'. mny 1M modified .nd tINt sol..r ...run 
H any ollht tUuUm9 valUH slill do nOI ".., Ih. sign "'1ul ...m.n\ wt tonto 10 RCl-3-la. wldftnlng lhe OWlIlo bol1om ••Iue may nOll» pos ,bl. 

16. Vegetated Filter Strips DeSigned as Required ,n RG-lda Pages 3-55 103-57 



Ther. are no CAlculations requlntd 1C)( dOlermining \he load Of !IIzo 01 v<!'90lau'IOI,llter alrip$ 

The 80". removal I. provided VlMn the conlribU1lng d ..l~ ....... cIo&s not .J<CeOd 72 'eol (direction oIlIow) and 

the &'-Illow "'"vlllg the ilnflelVlous cover I di.ecled lenn. 15 ' ...1at .ngi~red liIt.r tlrips Ith tNI.imum &Jope o' 20"\0 or 

ac.o.. SO ...1a' naturo' wgelatiOll wilh • maximum elope 01 t O"J<. The,. con be. bruk in grade.~ long s no slope ncMd. 20· ... 


~ Y99~t II.. flit•• strips at prOj)Cbed for an Interim perma...nl BMP, they may bo al;zed as dHcribed on Page 3-56 01 RG-3.t8 

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

Required Load Removal Based upon Equalion 3.3 = NA Ibs 

Frral wculalO lhe loed removalsl I I In/hour 

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

C = runall coefficient for the drainage area :;; 0 .66 C. Runoff CoeHlcient c 0 548 (IC)' + 0 328 (Ie) .0,03 
i :;; deSign rainfall intensity = 1.1 inthour 
A = drainage area in acres = t acres 

Q = flow rale in cubic teel per second = 0.72 cubic leeVsec 

RG·348 Page 3·31 Equalion 3.5 VOR = Q/A 

Q =Runoff rale calculated above = 0.72 cubic leeVsec 
A = Water surlace area in the wei vault = 150 square leel 

VOR =Overllow Rate = 0.00 leeVsec 

Percenl TSS Removal Irom Figure 3-1 (RG·348 Page 3-31) = 53 percenl 


Load removed by Wei Vault = #VALUE' Ibs 


" bypan o<c,," (1\. r3;n lall intanSity 01 less IIllln I I inlho ...... 
<:.o leol t. th orfIici,,"cy '*<Iucllon for lhe a<:lun l mlnf II inlft"'it~ I'3le 

AClual Rainlall Inlenslty at which We! Vaull bypass Occurs = OS in/hour 


Fraclion 01 rarnlalilrealed Irom Figure 3·2 RG-348 Page 3-32 = 075 percenl 

Efficiency Reduction for Actual Rainfall Intensity = 0.83 percenl 


Resullanl TSS Load removed by Wei Vaull = #VALUE' Ibs 

18. Permeable Concrete DeSigned a. ReqUir In RG·348 Poges 3-79 10 3

PER~'EASLE CONCRETE MAY ONLY 8E USED ON THE COIITRI8UTING ZONE 

19. BMPs Installed in a Series 	 DeSigned a. Required In RG ·348 Pages 3-32 

Mlclla<tl E Born:1I 	Ph 0 P E. ( c:ommwnded IMl lhe cooth ...nl lor E, 1M eh. Irom 0 .5 to 0 65 on ~lay 3 2006 

ETOT = (I . (( 1 - E,) X (1. O.6SE,) x ( I · 0.25E,»)J X 100 = 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 89 00 percenl 

EFF ICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percenl 

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

L. = ETOT X P X (A, X 34 .6 X Ap XO.S4) = 586.22 Ibs 

20. Stormceptor 

Required TSS Removal In BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatment::: 00000 ac 
TSS Removal lor Uncaplured Area = 000 Ibs 

EHeclive Area = NA EA 

Calculaled Model Size(s) = UN/A 


AClua l Model Size (II multiple values prOVided in Calculated 

Model Size or If you are choosing a larger mOdel size) = 0 Model Size 


Surtace Area = NN /A fl2 

Overflow Rate = #VALUE' V~ 

Rounded Overtlow Rate = #VALUE' Va 

BMP Efficiency % = #VALUE' % 



LR Value ~ #VALUE' Ibs 

TSS Load Credil ~ #VALUE' Ibs 

Is SuHicienl Trealmen! Ava,lable? (TSS Credit" TSS Uncap!.) #VALUE' 

TSS Treatment by BMP (LM + TSS Uncap!.) ~ #VALUE' 

21. Vortech 
Required TSS Removal in BMP Drainage Area~ 

Impervious Cover Overtrealmenl= 
TSS Removal lor Uncaptured Area ~ 

NA 
{)OOOO 

0.00 

Ibs 
ac 
Ibs 

EHective Area ~ 
Calculated Model Size(s) ~ 

NA 
#NJA 

EA 

Actual Model Size (il choosing larger model s,ze) ~ Vx 1000 Pick Model Size 

Surtace Area ~ 

Overtlow Rate ~ 

Rounded Overtlow Rate ~ 

BMP EHlciency % = 

LR Value ~ 

7.10 

#VALUE' 

#VALUE' 

#VALUEI 

#VALUE' 

It' 

V. 

V. 

% 

Ibs 

TSS Load Credit ~ #VALUE' Ibs 

Is SuH,cienl Treatment Ava,'ab'e? (TSS Credit" TSS Uncap!.) #VALUE' 

TSS Treatment by BMP (LM + TSS Uncap!.) ~ #VALUE' 



Permanent BMP Summary Table 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 4 
Date Prepared: 61112015 

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 

Chllracters shown in red lire 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: CalcuJalions Irom RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27.2(AN x Pi 

where. L~ TOTAL PROJEC T -; Required TSS removal resulting from the proposed development =80% of increased load 

AN = Net increase rn impervious area for the project 

P = Average annual precipitation. inches 

Site Data: Determine Required Load Removal Based on the Entire Proiect 
County = CornnJ 

Total project area included in plan ' = 23.60 acres Streets 
Predevelopment impervIous area within the limits of the plan ' ::::: 0.00 acres 141.913 326 

Total post-devetopment impervious area within the timits 01 the ptan ' =~41 Lots SFILot_ acres 
Tolal post-development impervious cover fraction ' = 0.36 64 3.300 211.200 4.85 

P = 33 inches U Chan net 

3.787 0.09 

LI/, TOTAL PROJECT = 7544 Ibs. Fire Access 

TNt 0.1 .... " entered In 1M"" helds $houid be ror tl'ot 101 I prolect aru 9222 0.21 

Number of drainage basins routfalls areas leaving the plan area = 8 8.41 

2. Drainage Basin Parameters IThis information should be provided for each basin}: 

Drainage Basin/Outfall Area No. = A4-15 

Total drainage basinloutfall area = 137 acres 
Predevelopment impervious area Within drainage basin/outlall area = 0_00 acres 6819 0.15 

Post-development impervious area within drainage basin/outfall area = O.2~ acres 3.787 0.09 
Post-development imperviOus fraction Within drainage baSin/outfall area = O. t8 0.24 

LM TI'<IIS 9AS .,' i = 217 Ibs. 

3. tndicate the proposed BMP Code lor this basin. 

Proposed BMP = No"" 
Removal effiCiency = o percent 

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

4. Catcutate Maximum TSS Load Removed (L.l lor this Drainage Basin by the setected BMP Type. 

AG-348 Paqe 3-33 Equation 37 LR = (BMP elliciency) x P x (A, x 34.6 + Ap x 0.54) 

where: Ac :::: T olal 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 Irom 1hls catchment area by the proposed BMP 

A,: = 1.37 acres 

A;= 0.25 acres 

Ap :::: t.t2 acres 

LR = 0 Ibs 

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



Desired L". l"MIS BASIN = o Ibs. 

F = 0.00 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Ca'culaHons Irom RG-348 Page& 3-34 to 3-36 

Rainlall Deplh = NNiA incnes 
Post Development Runoff CoeHlcient = 0.19 

On-sile Waler Qualily Volume = NNiA cubic feet 

Calculallons Irom RG-348 Pages 3-36 to 3-37 

Off-sile area draining 10 BMP = 0.00 acres 
Off-site Impervious cover draining to BMP .::: 0.00 acres 

Impervious fraction of off-site area ::;: 
Off-sile RunoH CoeHicienl = 0.00 

Off-sile Waler Qualily Volume = NNiA cubic feel 

Storage lor Sedimenl = NNiA 
Total Capture Volume (required water quality volume(s) x 1.20) = NNiA cubic leel 

T~ loll owing oectJons .I'Il uSlld 10 ca!cula1e the requinHI walel quality volulM(s\ lor the sa' e1ed BMP. 
The ..",.,., lor BMP Types nol tetected In cell C45 wil l show NA. 
7. Retentionllrrigation System Designed as Roqwrad In RG-3-I8 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 ~ler d I~rmlned pormeablhly n"l or assumed .."Iuo af 0.1 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System DeSigned as ReqUired In RG-34a Pages 3-46 to 3-5 ' 

Required Waler Ouality Volume for extended delenllon baSin = NA cubic feet 

9. Filter area for Sand Filters DeSigned as ReqUired III RG-348 Pages 3-S8 10 3·63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin :::; NA cubic feet 

Minimum fiHer baSin area = NA square feet 

Maximum sedim8n1ation basin area = NA square feet For minimum .,'ter depth of 2 fMI 

Minimum sedimentation basin area = NA square feet For moyirnum w3tor deplll 01 afMI 


9B. Partial Sedimentation and Filtration SYstem 

Water Quality Volume for combined baSins .::: NA cubic leel 
SF @ Given Deplh Given Deplh 

.VALUE! 
Widlh 

5 60 

Minimum tilter baSin area .::: NA square leel 60 

Ma)omum sedimentation basin area = 

Minimum sedimenlation basin area = 

NA 
NA 
NA 

square feet 
square feet 
square leet 

For minimum _Ier d<tplh 01 2 f t 
Fe< 0 ' .110" lor deplh 
For maximum .."t,r depth of a IHI 

60 
60 
60 

10. Bioretention System Designad as Requlled In RG-348 Pages 3-63 10 3-415 

Required Water Qualily Volume for Bioretenllon Basin = NA cubic feel 

11. Wet Basins DeSigned as Required In RG-348 Pages 3-66 10 3-71 

Required capacity of Permanent Pool = NA cubic leel Permanenl Pool Cop;lClty II 1.20 h~ lhe wav 
Required capacily al WOV Elevation = NA cubic feel Tol.1 Cop;Jcrty Ihauld be II.. Permanent Pool CoPMlly 

plus. weond wav. 

12. Constructed Wetlands Designed a. ReqUlred,n RG·348 Pages J· 71 to 3· 73 

Required Waler Qualily Volume lor Construcled Wellands = NA cubic feel 

13. AguaLogic™ Cartridge System DeSlgnad as Requi red in RG·348 Pages 3·74 10 J ·78 

.. 2005 Teehntcal Guidance Manuol (flG-348) ~ not exempl the required 20'l.1n~ntMe wilh maintenance conlracl With Aqlllll.og,c' 



Required Sedimentation chamber capacity = 
Filter canisters (FCs) to treat WOV : 

Filter basin area (RIA,) : 

14. Stormwater Management StormFiller® by CONTECH 

Required Water Ouality Volume for Contech StormFllter System: 

NA 
NA 

NA 

NA 

cubiC feet 
canridges 

square feet 

cubic feet 

15. Grassy Swales 

Design parameters for the swale. 

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

Rainfall inten sity = i = 
Swale Slope: 

Side Slope (z) : 

Design Water Depth: y : 


Weighted Runoff Coefficient: C : 


Acs = cross-sectional area of flow in Swate = 

Pw = Welted Perimeter = 
RH = hydraulic radiUS of lIow cross-section = AcsfPw = 

n =Manning's roughness coeHiclenl = 

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

Manning's Equation: a = ~ Acs RH2IJ SO 5 

b: 0.134xO -zy 
/67 SOS 

a =CiA = 

Designed as Requrred In RG-348 Pages 3-51 to ~54 

1 37 acres 

025 acres 


1.1 inlhr 
0005 ftlft 


3 

033 It 
0.40 

2.41 sf 

8.35 feet 

0.29 feet 

0.2 

624 feet 

0.6 t cfs 

To calculal. tho IIow ~Iocily In lhe.w Ie: 

V (VelOCity of Flow in the swale) =OJ~s = 0.25 f1Isec 

L : Minimum Swale Length: V (lVsec) - 300 (sec) : 7583 feet 

If any of the result ing values do not meet the deSign requirement set forth in RG-348 . the design parameters must be modified and Ihe salver rerun. 

15B. Allernative Method using Excel Sofver 

Design a = CiA = 

Mann ing's Equatron Q : 

Swale Widlh: 

Inst ructions are provided 10 Ihe nght (green comments) 

Flow Velocily 
Minimum Length: 

fnstruclions are provided to lhe righ t (blue comments). 

Design Width: 
Design Discharge: 

Design Deplh : 
Flow Velocity = 

Minimum Length = 

0.61 cfs 

0.54 cfs 
6.00 It 

0.25 f1Is 
75.83 It 

6 ft 
0.54 cis 
0.33 It 
0.23 cis 

68.93 It 

Error 1 = 0.07 

Error 2 = 0.07 

" any of ~ _uning v91UM do not ..wet eh4t doo"'gn requ".menl ..t forth In RG-34e, 11141 dooalgn par.mel.... may be moddled end 11141 solver ...run 
II any ol'he mulling valoes stIli do not ..wet tl>e <llllIgn ""Iulremenl NI fO<1h In RG-344, w,<IIInlng 11141 .wal. bottom ..Iue may no1 be po.SlbIe. 

16. Vegelaled Filler Strips DeSigned as ReqUire<! In RG-348 Pages 3-SS 10 3-51 



TIto", ere no c:akul.llonll rlIqulrlld lor cIIIlermining the load or 1111 of vegetallve filler s1"ps 
The 80% romo.oll~ provided ....hen the conl"bu1ing drainage lrea don not ••CHd 72 IHI (d"echon of lIow) Ind 
(he &'-' II"", ""'wing the n"p",..,ious COWl" direcled lIe'oal 15 ,_ of engineerlld IiIIIt< .trips with ma.lmum slope 01 20 or 
acroaa 50 'MIl of nalural ""9"tahon wdh • ma.lmum 1I'lpe of 10-.. TM,. CM W I break In gDde ..I long .. no 1I10pe ••coed. 20"'.. 

" Vegelltive f,tt.r It""" ~re propo-.<l lor In inlerim lM,manenl 6MP, 'MV may W s.zed lIS described on P1rge 3-58 0' RG-:J.13. 

17. Wei Vaults 	 Des'gned as Required In RG·348 Pages 3·30 to 3·32 & 3·79 

Required Load Removal Based upon Equation 3.3 = 

f'nl' calcul Ie (he load remo",,1 II 1.1 inlhour 

RG·348 Page 3·30 Equalion 3.4 : a = C,A 

C =runoff coelficienllor the drainage area = 
i = deSign rainfall inlensity = 
A ;:: drainage area in acres = 

Q = flow rate in cubic leet per second = 

RG·348 Page 3·3t Equation 3.5. VCR = alA 

a =Runoff rate calculated above = 
A =Water surface area In the weI vault = 

VOR = Overtlow Rate = 

Percent TSS Removal from Figure 3·1 IRG·348 Page 3·31) = 

Load removed by Wet Vault = 

" a bl'P" occurs 01 G r io1a11 inte" nyof \han I 1 Inlhou,,. 
Colcul.)ta the eiflciency reduction '"r tIM acl.... 1 ..,In' II ,nt n rtv rat 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 

Fraction of ralnlall treated trom Figure 3·2 RG·348 Page 3·32 = 

Efficiency Reduction lor Actual Rainfall Intensity = 


Resultant TSS Load removed by Wet Vault = 


NA Ibs 

0.10 C - Runofl Coelfici.", = 0 546 (IC) • 0328 (IC) .0 OJ 
1.1 	 Inlhour 


1 acres 


o 12 cubiC feellsec 

0.12 cubic feellsec 

150 square feet 


0.00 feellsec 

53 percent 

#VALUE' Ibs 

05 in/hour 

075 percent 
083 percent 

#VALUE' Ibs 

18. Permeable Concrete Pages 3-79 to 3·83 

PERMEABLE CONCRETE LfAY ONLY BE USED ON THE CONTRI6UTINO ZONE 

19. aMPs Installed in a Series D6S1gnlld as ReqUlfed "' AG·348 P~g..,s 3-32 

""CMeI E Bar",n. Ph.D P E. teeo r><JoId It the coeff'e 

E'QT = [1 . 111 . E,) X 11 . O.65E2) x It· 0.25E,IIJ X 100 = 

EFFICIENCY OF FIRST 8MP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 

EFFICIENCY OF THE THIRD 8MP IN THE SERIES = E, = 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

IA, AND A, VALUES ARE FROM SECTION 3 ABOVE ) 

LR = ETCl X P X (A, X 34 .6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal in 8MP Drainage Area= 

Impervious Cover Overtrealmen t= 
TSS Removal for Uncaptured Area = 

aMP Slzing 
EHeclive Area = 

Calculated Model S,zels) = 
Actual Model Size li f multiple values provided in Calculated 

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

Surface Area = 


Overt low Rate = 


Rounded Overtlow Rate = 


BMP Efficiency % = 


"I lor E, W chll"~d fram 0 S to 065 on Mav 3. 2006 

94.01 percent NET EFFICIENCY OF THE 8MPs IN THE SERIES 

8900 percent 

7000 percent 

000 percent 

287. 101bs 

NA Ibs 

00000 ac 


0.00 Ibs 

NA EA 
~NIA 

o Model Size 

#NIA h' 

ffVALUE! V. 

ffVALUE! V. 

"VALUEI % 

http:RG-:J.13


Le Yah,s ~ NVALUE' Ibs 

TSS Load Credit #VALUE' Ibs 

Is Sult'cleni T'salment Available? Credit TSS UncapL) NVALUE' 

TSS BMP (LM + TSS Uncapl ) ~ NVALUE' 

21. Vortech 

Sizing 

ReqUired TSS Area= NA 

NA 
#NJA 

Ibs 
ac 
Ibs 

EA 

Actual (ii choosing P,cR Model S"le 

Area 

Overtlow Rate 

Rocnded Overt low Rate 

BMP Efficiency <}'o 

LR Value ~ 

7.10 

NVALUE' 

"VALUE' 

NVALUE' 

"VALUE' 

If 
V~ 

V~ 

'% 

Ibs 

TSS Load Credit NVALUE' Ibs 

Is SuHieienl Treatmenl Available? (TSS Cred,t" TSS Uncap!.) #VALUE' 

TSS Treatmenl by BMP (LM + TSS uncap! ) NVALuE' 



Phase 5A & 5B Permanent BMP Summary Table 

Subbasin Data Area Treated Treatment Method 
Total Area 

(acres) 
Acreage 
Treated 

Impervious 
Area 

(acres) Imp% LA (Ibs) LM (lbs) 
Desired 
LM (Ibs) 

A 5-1 DA 5.8+DA5.7 Sand Filter 12.56 12.56 5.77 46.0% 5976 5183 5441 
A 5-2 DA 5.5 Grassy Swale 1.02 0.86 0.68 66.6% 546 610 377 
A 5-3 DA 5.4 Vegetated Filter Strips 0.28 0.28 0.07 25.5% 68 64 64 
A 5-4 DA 5.6 Vegetated Filter Strips 5.24 5 .24 0 .71 13.6% 717 641 641 
A 5-5 DA 5.11 Vegetated Filter Strips 0.83 083 0.29 34.4% 269 257 257 
A 5-6 DA 5.9A +DA 5.9B+DA 5.9C Sand Filter 14.39 14.09 6.66 46.3% 6891 5982 6294 
A 5-7 DA 5.16 Vegetated Filter Strips 3 .96 3.96 1.43 36.1% 1341 1283 1283 
A 5-8 DA 5.13 Vegetated Filter Strips 2.88 2.88 0.57 19.8% 555 513 513 
A 5-9 DA 5.10 Vegetated Filter StriQs 2.6 2.6 0.57 22.0% 551 513 513 

A 5-12 DA 5.12 Untreated Release 0.3 0.3 0.20 68.1% 0 183 0 
A 5-4A DA 5.4A Untreated Release 0.28 0.28 0.17 60.6% 0 152 0 

Total 44.06 43.60 17.14 38.8% 16914 15383 15383 

Required TSS Removal 15383 

Phase 5A Permanent BMP SummaryTable 

Subbasin Data Area Treated Treatment Method 
Total Area 

(acres) 
Acreage 
Treated 

Impervious 
Area 

(acres) Imp% LA (Ibs) LM (Ibs) 
Desired 
LM (Ibs) 

A 5-1 (SA) DA 5.8+DA5.7 Sand Filter 12.56 12.56 5.49 43.7% 5690 4927 5441 
A 5-2 (5A) DA 5.5 Grassy Swale 1.02 0.86 0.68 66.6% 377 610 377 
A 5-3 (5A) DA 5.4 Vegetated Filter Strips 0.28 0.28 0.07 25.5% 68 64 64 
A 5-4 (5A) DA 5.6 Vegetated Filter Strips 5.24 5.24 0.71 13.6% 717 641 641 
A 5-5 (5A) DA 5.11 Vegetated Filter Strips 0.83 0.83 0.29 34.4% 269 257 257 
A5-7(5A) Vegetated Filter Strips 3.96 3.96 0.43 10.8% 442 385 385 

A 5-4A (5A) DA 5.4 A Untreated Release 0.28 0.28 0.17 60.6% 0 152 0 

Total 23.89 23.73 7.84 45.3% 7563 7036 7165 

Required TSS Removal 7036 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 
Date Prepared : 3110/2015 

Additional Informallon i provided for celili with a red triangle in the upper right corner. Place the cursor over the cell 


Text shown in blue indlcale 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: Calculahons hom RG-348 Pages 3-27 to 3-30 

Page 3·29 Equation 3.3. L" = 27 .2(AN X PI 

where" L.., Tor PRO.1ECT = Required TSS removal resultIng from the proposed development :;: 80~~ of increased load 

At: =Nel Increase in impervIOUS area for the project 

p:::: Average annual precipltal!on , inches 

Sile Data : Delermine Required Load Removal Based on the Entire Projeci 
Counly = 

Total project area inc luded in plan ' :::: acres SlreelS 
Predevelopment Impervious area within the limits of the plan · =r-_:7~_-,ac(es 236,065 5419 

TOlat post-development impervious area within the limits of the plan ~ = acres LOIS SF/Lol 
Total post-development impervious cover fraction' =1----"':'="---1 82 6,225 510.450 11.7 18 

P = inches 17.14 

L... Q Tj,L pq()JECT = 15383 Ibs 


The VAlues .f1IlIred In t"",, ',,,Id • .!tould be 10< the lot I prOject ar"~. 


Number of drainage basins I outfalls areas leaVIng the plan area = 9 

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

Drainage Basin/Outfall Area No. = A 5-1 

Total drainage basin/outfall area = 12.56 acres # of LOIS SFlLol 
Predevelopmenl impervious area Within drainage baSin/outfall area = 0 .00 acres 25 6225 3.57 acres of IC lor lois 

Post-development impervious area within drainage basin/outiall area = 5.77 acres 95920 2.20 acres of street 
Post-development imperviOus fraction Within dra inage baSin/outfall area ::;: 0.46 5.77 TotallC (acres) 

L... TI'tIS &.\5,NI ::;: 5183 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Sand Filter 
Removal eHiciency = 89 percent 

Aqualogi c Carlridge Filler 
Blorelen lion 
Conlech Storm Filter 
Conslrucled Weiland 
Extended Detenlion 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceplor 
Vegetated Filter SlriPS 
Vortechs 
Wet Basin 
Wei Vaull 

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

AG-348 Page 3-33 Equation 3 7· LR = (BMP eHiciency) x P x (A; x 34.6 + A, x 0.54) 

where: Ac = TOlal On-Sile drainage area in Ihe BMP calchmenl area 


AI = Impervious area proposed in the BMP catchment area 


A.p = Pervious area remainin g in the BMP catchment area 

LR = TSS Load removed Irom Ihis catchmenl area by Ihe proposed BMP 

Ac = 12.56 acres 

A,= 5.77 acres # 01 LOIS SFlLol 

Ap= 6.79 acres 25 6225 3.57 acres of IC for lots 

LA = 5976 Ibs 95920 2.20 acres of slreel 

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



Desired LI.' 1HiS aA51~ = 5441 Ibs. 

F = 0.91 

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

Rainfall Deplh = 1.80 inches 
Post Development RunoH Coefficient = 0.34 

On-site Water Quality Volume = 27595 cubic feet 

Calcliialtons from RG·348 Pages 3-36 to 3-37 

Olf-site area draining to BMP = 0 .00 acres 

OH-site Impervious cover draining to BMP = 0 .00 acres 


Impervious fracllon of off·slle area = 0 

Off-sile Runoff Coefficienl = 0.00 


Off-sile Waler Qualily Volume = 0 cubic feet 


Siorage for Sedimenl = 5519 

Total Capture Volume (required water quality volume(s) x 1.20); 33114 cubiC feel 
The foffowlng NC"lIon~ are usod 10 Cllieulme tho required wal<K qu.ality volufllO'( ) lOr the ~Ioeted B P 
The ....1"'" lor BMP Typos not uI etod In cell C45 WIll show N.... 
7. Retention/Irrigation System DelHgned as ReqUired In RG·3-I8 Pages 3·42 to 3-46 

Required Water Quality Volume for retenlion basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = O. t inlhr Enw determined pemwabillty mte 01 • turned val"" of 0 1 
Irrigation area = NA square feel 

NA acres 

8. Extended Detention Basin System DQSlgned "5 RequlrCNl In RG·3-IB Pages 3--46 to 3-51 

ReqUired Water Quality Volume for extended detention baSin = NA cubic leet 

9. Filter area for Sand Filters DeSigned as ReqUired In RG-348 Pages J-SB 10 3·63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 33114 cubiC feet 

Minimum filter basin area == 1533 square feet 

Maximum sedimentation basin area = 13797 square feet for minimum WIlt., deplh 01 21HI 

Minimum sedimentation basin area = 3449 square feel fOt maXimum ~8t deplh 01 8 ''''' 


9B. Partial Sedimentation and Filtration System 
SF @ Given Depth Given Deplh Width Lenglh 

Water Quality Volume lor combined baSins == 33114 cubic feet &,05-180 5.46 90 67.39 

Minimum filter basin area = 2759 square feet 90 30.66093 

Maximum sedimentation basin area = 11038 square leel For ""nomum water depth 01 2 IHI 90 122.6437 
2295 square feet For G,..n wat r deplh 90 25.49462 

Minimum sedimentation basin area == 690 square leel for maximum ..nWr d pth 01 e leol 90 7.665231 

10. Bioretention System Designed e5 Requlfoo in RG·348 Pages 3-63 10 3--65 

Required Water Quality Volume for Bioretention Basin = NA cubic feel 

11. Wet Basins Oe<lgned 35 Required In RG-348 Pages 3-86 10 3--71 

Required capacity of Permanent Pool == NA cubiC feet Permanenl Pool c..paclly ,. L20 tImes the Way 
Required capacity al WQV Elevallon = NA cubiC feel Total CapacIty should be the PermaMnt Pool CaPllcity 

ph.... $&Cond wav. 

12. Constructed Wetlands DesIgned as Requil ed In RG-34B Pages 3-71 103-73 

Required Waler Qualily Volume for Conslructed Wetlands = NA cubic feet 

13. Agualogic™ Cartridge System Designed as Required In RG.J48 Pages 3·74 10 3-78 

.. 2005 Technocal Guidance Manual (AG-348) dar.; no' .'emp' the required 20"0. i"ern" with !I1lIin'.""nce C<>rtl",c, with AquaLoglc"' 



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

Filter basin area (RIA,) = NA square feet 

14. Stormwate, Management Sto'mFilte~ by CONTECH 

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

15. Grassy Swales Designed as ReqUired ,n RG·348 Page!. 3-51 10 3--S4 

Design parameters tor 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 = 

Pw = Wetted Perimeter = 


RH = hydraulic radius of now cross-section =Ar..,slPw = 

n = Manning's roughness coefficienl = 


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

Manning's Equation· Q = .1.§ Acs R/-:J SO 5 

b = O. 134 x Q - zy 
y167 SOS 

O=CiA= 

To cakulalo the flow ",,'oeity in the awole; 

V (Velocity of Flow In Ihe swale) = QJAcs = 

To C4lcul to the 'nulling ~w I tength: 

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

000 acres 
000 acres 

1.1 inlhr 
001 ftlh 

3 
o~S ft 

HDIV/O' 

HDIV/O' sl 

HDIV/O' feet 

HDIV/O! leet 

0.2 

HDIV/O' feel 

HDIV/O' cIs 

HDIVIO! fUsec 

HDIV/O' 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. 

158. Alternative Method using Excel Solver 

Design 0 = CiA = 

Manning's Equation Q = 

Swale Width= 

instruchons 0'" provided to th<l right (green comments). 

Flow Velocny 
Minimum Length = 

Inlilruclion5 are provided to the right (blue comments). 

DeSign Width = 
DeSign Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length = 

mIV/O' cfs 

2.74 cfs Error 1 = 5.82 
3691 ft 

HDIV/O! fUs 
#DIV/O! ft 

6 ft 
0.76 cIs Erro, 2 = HDIV/O' 
0.33 ft 
0.32 cis 

97.48 ft 

" any 01 lhe ,nurllng VUIUH do not ~I 'M design raquirelTlllnt set forth In RG-34lI. Ih<I dHlgJ\ paramel&re may be modi'..., and the solver ,.run. 
I! any 01 lhe ..sullln<;! VIIlues ."Ii do nol rMe1 the ciHlgn ""lui..",..,t set lorth ,n AG-34lI. WIdening the ...ale bonom value may no. be possible. 

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



TlMI,. art no calculallon, requored '0< del.rmlnJng lhe 10M! or ajze 01 wget1IllY6 "iter atrlPS 
Tht 8~ rttnO¥ai i, p<ovided when lhe contributing draillllge '''''' does not UCMd 72 leet (clrrec1lon 01 now) and 
the s,,", flow leaving tho Imperv;OII& cover IS direc10d KrOSI 151M' of enll'nMred filter slnps wilh ma,imum alope 01 20'1. Or 
eerosa 50 1 ..101 1\1111",,1 vegetIIllon with. maximum "ope 0110"1. Thert un IMr • br.,,~ in gnlde •• Iong .. no slope ..ceod. ~ 

It vegetalive lilter llrip' art p'opDMd 10. an inlenm p«rnDMnt BMP, lhOV .".v be';2O<I. descnbed on PaS" ~ 01 RG-348 

17. Wei Vaults DeSIgned as Requlfad In RG·348 Pages 3·30 to 3-32 & 3-79 

Requrred Load Removal Based upon Equalion 3.3 = NA Ibs 

Flr-.;t ""Iculate the 10M! remov I III I I inlhour 

RG-348 Page 3-30 Equalion 3.4 : a = CiA 

C ::: runoff coeHlcient lor the drainage area ~ 0.30 C. Runoff Coefl" .nl =0 546 (Ie,' • 0 328 (IC) + 0.03 
i = design ra infall intensity::: inlhour 
A =drainage area in acres ::: 1 acres 

a ;; flow rate in cubic feet per second ::: 0.33 cubic feetlsec 

RG ·348 Page 3·31 Equalion 3.5: VOA = alA 

a = RunoN rale calculaled above = 0. 33 cubic feetisec 
A =Waler surface area in the weI vault = 150 square feel 

VOR = Overtlow Rale = 0.00 feeVsec 

Percenl TSS Removal from Figure 3·1 (RG-348 Page 3·31) = 53 percenl 

Load removed by Wei Vaull = ~VALUE' Ibs 

If • bypes.. DCCun al .. ralnfnlllnlcMlly of leu th.ln I . t In/hour.s 
C Icul.1l& IhO effiCiency reduc1;on 10< the clunl minI I tnlorn ..ty ..." 

Actual Rainlall Intensity at which Wei Vaull bypass Occurs = 05 infhour 

Fraclion 01 rainlalilreated from Figure 3-2 RG-348 Page 3-32 = 075 percenl 
Elliclency Reducllon for Actual Rainfall Intensity = 0.83 percent 

Resultanl TSS Load removed by Wet Vault = ~VALUE' Ibs 

18. Permeable Concrete Oeslgned as ReqUired In RG·348 Pages 3-~ 10 3-83 

PERMEABLE CONCRETE MAV ONLV BE USED ON THE CONTRIBUTING ZONE 

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

ichMl E. Barrell. PILD.. P.E. reeornrnanded 111M the coetrlci niiOl E, be Ch.lnged from 05 (0065 on MaV 3, 2006 

ETOT = [1· ((I· E,) X (1 - 0.65E,,) x (1· 0.25E,))] X tOO = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES =E, = 89.00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 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) = 6311.91 Ibs 

20. Stormce ptef 

Required TSS Removal in BMP Drainage Area= NA Ibs 


Impervious Cover Overtrealmenl= 00000 ac 

TSS Removal for Uncaptured Area = 0.00 Ibs 


BUP SI2ing 

EHecllve Area = NA EA 


Calculated Model Size(s) = #N/A 

AClual Model Size (if mulliple values provided in Calculaled 


Model Size or it you are choosing a lalger model size) = a Modet Size 


Surface Area = #NIA If 
Overtlow Rale = #VALUE' V~ 

Rounded Overtlow Rate = #VALUE ' V~ 

8MP EHiciency % = #VALUE\ % 



LR Value ~ 

TSS Load Cred,l ~ 


Is Suliicienl Trealment Available? (TSS Credit ~ TSS Uncapl.) 


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


21. Vortech 
Required TSS Removal ,n BMP Dra,nage Area~ 

Impervious Cover Overtreatment= 
TSS Removal for Uncaptured Area ~ 

BMP Sizing 
EffeClive Area = 

Calculated Model Size(s) ~ 


Actual Model Size (if choosing larger model size) ~ 


Sunace Area ~ 


Ovenlow Rate ~ 


Rounded Overllow Rala = 

BMP Efficiency % = 

LR Value ~ 

TSS Load Credit ~ 


IS Sufficient Trealmenl Available? (TSS Credil ~ TSS Uncapl.) 


TSS Treatmenl by BMP (LM + TSS Uncapl.) ~ 


"VALUE' 

"VALUE' 

ffVALUE' 

ffVALUE' 

NA 

00000 
0.00 

NA 

"NIA 

Vx l000 

7 t o 

ffVALUE' 

ffVALUE' 

"VALUE' 

"VALUE' 

"VALUE' 

ffVALUE' 

ffVALUE' 

Ibs 


Ibs 


Ibs 
ac 
Ibs 

EA 

P,ck Model Size 

1t2 

V~ 

V~ 

% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 
Date Prepared: 31101<!015 

Additional Inlormallon is p rovided l o r cells with a red triangle in the upper right corner. Place the cursor over t h e cell. 


Texi 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 10r the total proiect: Calcuillhons from RG·348 Pages 3·27 to 3·30 

Page 3·29 Equation 3.3' L,., = 27.2(A,; < PI 

where: L~.!TOfAL PACJE:CT = 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 Projeci 
County = Comal 

Total proieci area included 10 plan • = 45.67 acres Streets 
Predevelopmenl impervious area within the limits of the plan ' = 0,00 acres 236.065 5.4 19 

7.14 acres Lots SF/Lol Total posl-developmenllmpervious area within the limits 01 the plan" =ffi
Total post-development Impervious cover fraction · = 0.38 82 6.225 510.450 11.718 

P = 33 inches 17.14 

L~" TOT AJ.. PROJECT = 15383 Ibs. 


T~ vah.....nlerw<! in Ihese Ii Id ,hould ... IGI lhe tOI I proi..:t 8.ea. 


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

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

Drainage Basin/Outfall Area No. = AS-2 

Total drainage basin/outfall area = 1.02 acres # of Lots SF/Lol 
Predevelopment Impervious area wllhln drainage basin/outfall area = 0.00 acreS 3.5 6225 0.50 acres oi lC lor lots 

Post-development impervious area within drainage basin/outfall area = 0.68 acres 7825.4 103 0. 18 acres of slreet 
Post-development impervious Iraction within dram age basin/outfall area = 0.67 0.68 TotallC (acres) 

lot. MIS BASIN :::: 610 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Grassy Swale 
Remova l eHiciency = 70 percent 

Aqualogic Cal1ridge Filter 
Bioratention 
Conlech StormFilter 
Constructed Weiland 
Extended Delention 
Grassy Swale 
Retention 1 Irrigation 
Sand Filter 
Stormceptor 
Vegetated FII !er Sirips 
VOl1echs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed {LeI for this Drainage Basin by the selected BMP Type. 

RG·34B Page 3-33 EQuaJlon 3 7' LA = (BMP altlciency) < P < (A, <34.6 + A, < 0.54) 

where: Ac = TOlal On· Site drainage araa in the BMP calchmenl area 

~ ::. Impervious area proposed In the BMP catChment area 

Ap = Pervious area remaining in the BMP ca tchment area 

LR = TSS Load removed Irom this calchment area by Ihe proposed BMP 

Ac= 096 acres 

A, = 0.47 acres # 01 Lots SF/Lot 

Ae= 0.39 acres 2 6225 0.29 acres of IC for lots 

LR = 377 Ibs 7825 .4 O. 18 acres of street 

0.47 TotallC (acres) 

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



Desired L M THIS BASIN = 377 IbS. 

F = 1.00 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Caleulalions from RG·348 Pages 3·34 103·36 

Rainfall Deplh = 4.00 Inches 
Post Development Runoff Coefficient = 0.38 

On·sile Waler Oualily Volume = 4762 cubi c feet 

Calculalions from RG·34a Pages 3-36 10 3-37 

Off·sile area draining 10 BMP = 0.00 aCles 

Off-site ImperviOus cover drain ing to BMP = 0.00 aCres 


Impervious traction 01 off-s ite area ;;;;: o 

Off·sile Runoff Coeflieienl = 0.00 


ON-sile Waler Oualily Volume = o cub ic leel 


Siorage lor Sedimenl = 952 

Tolal Capture Volume (required water quality vofume(s) x 1.20) = 5714 cubic feel 
The follOWing MCtions ate u.66d fO calculote the required water quality volume(.) 10. fhe .... Iacted BMP. 
The ".IU05 fOf BMP TVpes not lelectad in cell C45 wlll show ~ 
7. Retention/frTigation System Designed as Requored In RG·3~8 Pages 3·42 to 3-48 

Required Water Quality Volume lor retention baSin ;;;;: NA CUbiC feel 

Imgatlon Area Calculations: 

Soil infiltration/permeability rate = 0.1 inthr Enl , det rrnlned penneablhty ,.~ Or asaurned value 01 O. t 
Irrigation area = NA square feel 

NA acres 

8. Extended Detention Basin System DeSigned as Required In RG-348 Pages 3·46 10 3·5 1 

Required Waler Oualily Volume for exlended delenlion basin = NA cubIC leel 

9. Filter area for Sand Filters De50gned ~s ReqUired In RG·348 Pages 3·58 fa 3·63 

9A. Full Sedimentation and Filtration System 

Waler Quality Volume for sedimentation baSin = NA cubic feet 

MInimum filter basin area ;;;;: NA square feet 

Maximum sedimentat ion baSin area = NA square feel For minimum w te, depth 01 2 f"t 

MInimum sedimentalion basin area = NA square feel For rna.imum VllIt", deptll of II lIMIt 


9B. Partial Sedimentation and Filtration System 
SF @ Given Deplh Given Deplh Widlh Lenglh 

Water Quality Volume for combined basins = NA cubic feel .VALUE! 5 90 #VALUE' 

Minimum fille r basin area :; NA square feet 90 #VALUE' 

MaXimum sedimentation basin area = NA square feet For minimum Wale' depth at 21Nt 90 #VALUE! 

NA square feet For G.ven walltf depth 90 #VALUEI 


Minimum sedimentation basin area = NA square feet Fo< fTIlLI(imum water depth 01 8 leo! 90 #VALUE' 


10. Bioretention System Des.gned as ReqUired In RG·348 Pages 3·63 fa :H!5 

Required Water Quali ty Volume for Bioretention Basin = NA cubiC feet 

11. Wet Basins DeSigned as Required ,n RG·348 Pages 3·66 10 3-71 

Required capacity 01 Permanent Pool 
Required capacily al WOV Elevalion 

= 
= 

cubic feel Permanent Pool Copacity il 1 20 limn the wavNA 
NA cubic feel TOIal Capacity 'llouid be the Pem.nent Pool Capacity 

pi... a MCond wav 

12. Constructed Wellands Designed as Requored In AG-348 Pages 3·71 fa 3-73 

ReqUired Waler Ouahly Volume for Conslrucled Wellands = NA cubic feet 

13. AquaLogicn, Cartridge System Designed os Required In RG-348 Pages 3·7410 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not stempt the requin!d 20': Incr."u Wltll "",lnll>f\lInce conlmct with AqunLogIcTll
• 



Required Sedimentation chamber capacity = NA cubic fee! 
Filler canislers (FCs) 10 Ireal WQV ~ NA cartridges 

Filler basin area (RIAF) ~ NA square feet 

14. Slormwater Management StormFilter® by CONTECH 

ReqUIred Waler Qualily Volume for Conlech SlormFiller Syslem ~ NA cubic leet 

QAO !l~OVAlS ABE eASI;D UP'Q~FL.OW RATES - NOT C CU ~U TEB.slYALITX~J.lI 

15. Grassy Swales Designed as Requlfed In RG·348 Pages 3-51 to 3-54 

Design parameters lor the swale: 

Drainage AIea to be Treated by Ihe Swale ~ A ~ 1 02 acres 
Impervious Cover in Drainage Area = 'VAlUE' acres 

Rainfa ll Intensity =r = 1.1 in/hr 
Swale Slope ~ 0025 ft/It 

Side Slope (z) ~ 3 
Design Waler Deplh ~ y ~ 0.25 It 

Weighled Runoff Coefficient ~ C ~ ~VALUE ' 

Acs = cross-sectional area of flow In Swale = ~VALUE' sf 


Pw = Welted Perlmeler ~ ~VALUE' feel 


RH ~ hydraulic rad,us of flow cross-seclion ~ AcsfPw ~ #VALUE' feel 


n = Manning's roughness coefficient = 0.2 


15A. Using Ihe Melhod Described in Ihe RG-348 

b = 0.134 x Q - zy «VALUE' feet 
yl ~'? So; 

a = CiA = «VALUE' cis 

TO eafeulal. II,. now 'eloc,ly in 1M ... I • . 

V (Velocity 01 Flow ,n the swale) ~ QJAcs ~ «VALUE! ft/sec 

To <:31<:,,1. I. I". .. utling awal. leng1h: 

L = Minimum Swale Lenglh = V (ft/sec) . 300 (sec) ~ «VALUE' feel 

If any 01 the resulting values do not meellhe design requirement set forth in RG-348. the design parameters must be modified and the solver rerun. 

158. Allernalive Melhod using Excel Solver 

Design a = CiA = «VALUE' cfs 

Manning's Equation Q =. 4.34 cfs Error 1 = 5.82 
Swale Width~ 36.91 It 

InalrUctlons are provided to the "ghl (g.een comments) 

Flow Velocily «VALUE' ft/s 
M,n,mum Lenglh = «VALUE' 

Instructions are provided 10 the righl (blue commenls). 

Des'gn Width = 6 ft 
Design Discharge = 1.20 cfs Error 2 ~ «VALUE' 

Des'gn Depth = 0.33 It 
Flow Velocily = 0.5 t cis 

Minimum Length = 154.12 ft 

HIny 01 lhe ..",lUng VlIloes do nol rtWel !he deelg" requltltmenl Mtlorlll In RG-34a. tho ....,ign pat1Imel.r~ "..,y b4I moo,r. .. d and 1M aol .... r'run. 

nyat lhe .....lIi09. I,," 'StIli do nol rtWeliM dHlgn .-.qul.......nl HI fonh In RG-348, widening I"" awal, bottom value may nol b4I ~$Ibl. 


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

II 

http:TEB.slYALITX~J.lI
http:UP'Q~FL.OW


The,..,. no calculation. required for delerminl~ lhe t!>lld or 51%8 of vegal3l1velilter .'rl~ 


TM 8D'O removal Is pl'ovided wl>en 1110 contributing d ..ill891l area doH nol uc.ed 72 feel (direc;tlon of now) and 

1M ~ fI.,... 1.."lng the Impervious COIIII' is directed Dcrou 15 'MI of eng'nMred 1iI1., strips with ma.lmum .Iope of ~.. 01 

across SO fHl of natu I vageullion Wllh. madmum ~ope 01 100.... There un be • b_k In grade aa long u no lope ..c-.<t 20"< 


tf v.gelati"" litter ItriPI ara propof>ed for an Inlerlm permanenl BMP, tlloy may be alzed as des<ribed on P oe 3-56 01 RG-3411 

17. Wet Vaults DeSI\jI\l!d as Requi/ed in RG-348 Pages 3-30 to 3-32 &. 3-79 

Required Load Removal Based upon Equation 3.3 ::: NA Ibs 

Arlit ulculnt. lhe load remo.",1 al 1. \ Inlhour 

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

C = runoH coeHicienl for the drainage area ::: 0.49 C =Runotf Coefficient . 0.546 (IC)' + 0 328 (IC) + 0 OJ 
i ::: deSign rainfall intensity::: 1.1 inlhour 
A ::: drainage area in acres ::: I aCreS 

Q ::: flow rate in cubic feel per second :::: 0.54 cubic leeVsec 

RG-348 Page 3-31 Equation 3.5: VOR = OJA 

Q ::: RunoH rate ca!culated above :::: 0.54 cubic feeVsec 
A::: Water surlace area in the wet vault ::: 150 square leet 

VCR::: Overflow Rate = 0.00 feeVsec 

Percent TSS Removallrom Figure 3-1 (RG-348 Page 3-31) = 53 percenl 

Load removed by Wet Vault = «VALUE! Ibs 

Il • bypa.... occurs ,t a rainfall Intensity 01 less lhan t 1 inlh<>un 
Caic:uJ,," the eHlclancy reduction 10' the aClual rainloll intarulity ",tft 

AClual Rainfallinlensily al which Wei Vault bypass Occurs = O!) inlhour 

Fraclion 01 rainlalltrealed from Figure 3-2 RG-348 Page 3-32 = 0 .75 percent 
Efficiency Reduction lor Actual Rainlallintensily = 0.83 perCBnl 

Resultant TSS Load removed by Wet Vault = «VALUE' Ibs 

18. Permeable Concrete Destgned as Required In RG-348 Pages 3-79 10 :>-83 

PERMEABLE CONCRETE lAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Inslalled in a Series 	 Designed as Requlr d In RG-348 Pages 3-32 

MlehMl E 	BIIne" , Ph D P e. __dIG tMlll\e coofficienl 'or E. be Cha"9Ild from 0.5 to 0 65 on Ioby 3, 2006 

ETOT = II - ((I - E,) X (I - 0.65E,) x (I - 0 25E,))) X 100 = 94.0 I percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE 

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

L" = ETOT X P X (A, X 34 .6 X Ap XO.54) = 506.21 Ibs 

20. Stormcep1or 
Required TSS Removal in BMP Drainage Area= NA Ibs 

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

BMP Sizing 
Effective Area :;: NA EA 

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

Model Size or il you are chOOSing a larger model size) = 0 Model Size 

Suriace Area ;:; «NlA It" 
Overllow Rate = «VALUE' V~ 

Rounded Overllow Rate = «VALUE! V~ 

BMP Efficiency % = «VALUE' % 



L" Value 

TSS Load Credit 

Is Sulilelen! Treatmenl Available? (TSS Credit" TSS Uncap!.) 

Treatment by arv'p (LM + TSS Uncapl.) 

21, Vortech 

'<equired TSS Removal In BMP Drainage Area. 
Impervious Cover Overtreatmeril= 

TSS Remova: for Uncaplured Area:: 
Sizing 

Elfeclive Area :: 
Calcu'a~ed 1110001 Size(,) 

Actua' rv'oael Size (II choosing larger model size) 

Surface Area 

Overflow Rate 

Rounded Overflow Rate = 
BMP Efficiency % :::: 

Li'\ Vaiue:,:; 

TSS Load Credit ~ 

Is SuHicien! Treatmen! Available? (TSS Credr! " TSS Uncap!) 

TSS Treatmenl by BMP (Uv' + TSS Uncap!.) 

#VALUEI Ibs 

#VALwE' Ibs 

#VALUE! 

#VALUE' 

NA 

0,00 

Ibs 
ao 

NA 
#NIA 

Pick Size 

7, to 

"VALUE! 

#VALUE' 

#VALUE' 

#VALUE' 

ft2 

V~ 

V. 

% 

#VALUE' Ibs 

#VALUE' 

"VALuE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 3110/2015 

Additional information is provided for cells with a red triangle In the upper right comer Place the cursor over the ~II . 


Text shown in blue Indicate location of instructions in the Technical Guidance Manual - RG-34B. 

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. 


, . The Required load Reduction for the total project: CalculatIons from RG-34S Pages 3-27 to 3-30 

Page 3-29 Equation 3.3 : L," = 27 .2(A" x PI 

where: L!,\ TC" 4.lPROJECT = Required TSS removal resulting from the proposed development = 80°'0 of increased load 

AN = Net increase In impervious area for the projecl 

P = Average annual precipitation , inches 

Site Dala: Delermlne ReqUIred Load Removal Based on Ihe Enlire Project 
Counly = Comal 

Total prolect area included In plan ' = 45.67 acres Sireeis 
Predevelopment impervious area within the limits of the plan · = r-_~:=,-_.,ac(es 236.065 5.4 t 9 

Total past-development impervious area Within the limIts ot the plan" = acres Lots SF/Lol 
Total post-development impervious cover traction· =I-_~:=""_~ 82 6.225 510.450 11.7t8 

P = Inches 17.14 

15383 Ibs. 


The value••n1~ in I"'.... fitted "!>ollid lOf lhe 101 ptoi~c:I .,. 


L.J:or' PfiOJECT = 

Number ot drainage basins I outfalls areas leaVing the plan area = 9 

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

Drainage Basin/Outfall Area No. = A 5-3 

Total drainage basin/outfall area = 0.28 acres # 01 Lois SF/Lol 
Predevelopment impervious area within drainage baSin/outfall area = 0.00 acres 0.5 6225 0.07 acres oilC lor lots 

Post-development impervious area within drainage baSIn/outfall area ::: 0.07 acres acres ot slreet 
Post-development impervious fracllon within drainage basin/outfall area = 0.26 

L~,l TtifS i&ASIN ::: 64 Ibs. 

3. Indica,e the p,oposed BMP Code lor this basin. 

Proposed BMP = Vegetaled Filla , St,ip$ 
Removal e!1iciency = 80 percent 

Aqualogic Cartr idge Filler 
Bioretenlion 
Conlech SlOrmF,ller 
Conslructed Weiland 
EX1ended Detention 
Grassy Swale 
Retention /Irrigatlon 
Sand Filler 
Siormceptor 
Vegelaled Filler Sirips 
Vortechs 
Wei Basin 
Wei Vault 

4. Calculate Maximum TSS Load Removed (LA) lor 'his Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equal Ion 3 7: LR = (BMP efficiency) x P x (A, x 34 .6 + Ap x 0.54) 

.....mere: Ac = Tolal On ·Site drainage area in the BMP calchmenl area 

A: = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

LR = TSS Load removed Irom this calchmenl area by the proposed BMP 

Ac= 028 acres 

A,= 0.07 acres # 01 LOIS SF/Lol 

Ap~ 0.2 1 aCres 0.5 6225 0.07 acres oilC lor lOIS 

LA = 68 Ibs o acres of street 

5. Calculate Frac1ion of Annual Runoff 10 Trea11he drainage basin I outfall area 



Desired Lu TI1IS ~ASIN = 	 64 Ibs 

F = 0.94 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I out1all area. calculallons Irom RG-348 Pages 3-34 10 3· 36 

Rainlall Depth = 2.40 Inches 
Post Development RunoN CoeNicient = 0.23 

On-site Water Quality Volume = 571 cubiC leel 

Calcuialioos Irom RG·34S 	 Pages 3-3610 3·37 

Off·sile area draining to BMP = 0.00 acres 
ON· site Impervious cover draining to BMP = 0.00 acres 

Impervious fraction of off· sHe area = 

OH-site RunoN Coefficient = 0.00 
Oll·site Waler Qualily Volume = o cubiC feet 

Storage lor Sediment = 114 

Total Capture Volume (required water quality volume(s) x 1.20) = 685 cubiC leet 
The lollowing MCltons are used to calcul~te the roqui(~d walo. qu.IIIV volul11@(a) lor th6 ,..Iecled ar.lp. 
The value" 101 aMP Types not ...Iecled in cell C45 will show NA. 
7. 	Retentionllrrigation System Des! ned as Required in RG-348 Pages 3-42 to J..46 

Required Water Quality Volume for retention basin = NA cubiC leet 

Irrigallon Area Calculations: 

Soil infiltration/permeability rate = 0.1 inlhr EnlCtt di!tennlnO<l permeabrlity rate 0< ibfIume<l val ... 01 0 1 
Irrigation area = NA square feel 

NA acres 

8. 	Extended Detention Basin System DeSigned as Required In RG·348 Pagos 3·46 to 3·51 

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

9. 	Filter area for Sand Filters Designed as RequlloO ,n RG·348 Pages 3·58 103-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation baSin = NA cubiC feet 

Minimum tiller basin area = NA square leet 

MaXimum sedimentation basin area = NA square leet For minimum \'IOlcr deplh 01 21eel 
Minimum sedimentation basin area = NA square leet For ""'lrimum WQter d pth 01 8 , .... t 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubiC teet 'VALUEI 51 at 4' of depth 

Minimum fiUer baSin area = NA square leel 

Maximum sedimentation basin area = NA square leet For minimum lIIatQ' depth 01 2 f.., 
Minimum sedimentation baSin area = NA square feet For maximum waler depth of 8 teel 

10. Bioretentian System DeSigned as ReqUIted In RG·348 Pages 3-63 to 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubic feet 

11. Wet Basins 	 Designed as Requroed ,n RG·346 Pages 3-66 10 3-7 t 

Required capacity 01 Permanent Pool = NA cubic feet Permanent Pool Capacity i. 1 20 limes 1M Way 
Required capacity at WQV Elevation = NA cubic leet Total Capacll~ should be the Pormanent Pool CSpllcity 

piUS a soeond WQV 

12. Constructed Wetlands 	 Destgned as ReqUired in RG.J48 Pages 3·71 103· 73 

Required Water Quality Volume for Constructed Wetlands = NA cubiC leet 

13. AquaLogicT'M Cartridge System Designed as Required In RG-348 Pages 3·74 to 3-78 

.. 2005 Technical GuIdance Manual (RG-34lI) dOH not ",.empilhe ....ulled 20'1'. Incleaae with m:lrntenanat conlract WIth AqUBLoglc"'. 



Required Sedimentation chamber capacity;;;, NA 
Filter canislers (FCs) 10 Ireal WQV = NA 

Filter basin area (RIA,) = NA 

14. StormwatBr Management StormFitte~ by CONTECH 

Required Waler Quailly Volume lor Conlech SlormF,lter Syslem = NA 

cubic leel 
cartndges 

square feet 

cubiC leel 

~IOQUI!lEMI;NTS FO~ TtlEJOI. O.V{lWL"II'~~..w.aWJl~~III.lLI:Ud..ll.!l!<J2J~0JLI,lr..\lI'1..t.J.l,lW .8AT~S 

15. Grassy Swales 

Design parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A = 

Impervious Cover In Drainage Area ;;;, 


Ramfall intensity:;: I == 


Swale Slope = 

Side Slope (z) = 


Design Waler Deplh = y = 


Weighled RunoH Coeliicienl = C = 


Acs :;: cross-sectional area of flow in Swale :;: 

Pw :;: Welled Perimeter :;: 

RH =hydraulic radius oiliow cross· section =AeslPw = 
n :;: Manning's roughness coeHicient = 

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

Manning's Equation : Q = ~ Aes RH'0 S 05 

b = 0 134 x Q - zy 
y' 87 S05 

DeSigned as ReqU1<ed In RG·J4a 

0.00 acres 
000 acres 

1. 1 tn/hr 
001 1Vlt 

3 
033 II 


#DIV/O' 


#DIV/O' sl 


#DIV/O' lee I 


#DIV/O' leel 


0.2 

#DIV/O' leet 

- NOT CAlCU).AT.I'O ~TER QUA ITY VQJ..UME 

Pagei 3-51 10 3· 54 

a =CiA = #DIV/O' cis 

To c.alcullta the now volocitv in Ihe ....10: 

V (Velocity 01 Flow ,n Ihe swale) =Q/Aes = #DIV/O' fUsec 

To Cjllcul "the ..suiting swal.length; 

L =Minimum Swale Length = V (IVsec) , 300 (sec) = mlV/O' leet 

If any of the resulting values do not meet the design reqUirement sel forth In RG-348 , the design parameters must be modified and the solver rerun . 

158. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equation 0 :;: 
Swale W,dlh= 

Insl 'IJClIOIIS are provided to the right (g,eell comments). 

Flow Velocity 
Minimum Length ;;;, 

Instructions are provided to the righ t (blue commellts). 

Design Width = 
Design Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length = 

#DIV/O' cis 

0.76 cis Error 1 = #DIV/O' 
6.00 It 

#DIV/O' IVs 
#DIV/O! It 

S it 
0.76 cis Error 2 = #DIV/O' 
0.33 It 
0.32 cis 

97.48 It 

II nv 01 lhol "..,111119 ""I""" do nOI ....tlhe <Hllgn requlremenl sel 'orth in RG-UII, 1hoo dnlgn paramelertl mo~ be modIfied end lhe 101_ r ..... n. 
It any ollhe ,""lYing ""IUM 51111 do not ","I lhol de"gn r~ui..men' set forth In RG-:>48, wl<Hning1hoo .",ele bol1om value may nOI be poSSible. 

16. Vegetated Filter Strips Designed as Req Uired In RG·348 Pages 3-55 10 3-57 



There are no cafculation.s I1Iqui,od for detarmining the load or "izoo of ""9""'llvI> f,lt"r strops. 

The 80'l<, removal 1$ provided when lhe conlrlbut'r>g drainage area does nOI ••ceed 72 fHI (direction of lIow) and 

lhe sheet flow I,,"ving lhe Impervioua co••r i directod _os. 15 leet of engi_ed filler alrips w,lh max,mum 510pe of ~ or 

acrO" SO feel of natural vegetation with .. maximum slope Of I~ There eIIn be a bruk In grad" as long ... no sfope nceods 20'l.. 


If vegelallve fIH.... ""PO .,~ p,opOtoed for n inlAtnm potrmal14l<1l BMP Ihoy rmy be si~ a de Gribe<! on Page 3-5e 01 AG-JA8 . 

17. Wet Vaults Designed as Requ lled ,n AG·348 Pages 3-30 10 3·32 8. 3-79 

Required Load Removal Based upon Equalion 3.3 = NA Ibs 

Fl,., calculate the lood remolltOl at I I Inlhour 

RG-348 Page 3-30 Equalion 3.4. a = CiA 

C = runoff coefficient for the drainage area = 0.15 C " Runoff eo..ff,ci&nf " 0.546 (lC)' • 0 328 (IC) • 0.03 
i = deSign rainfall intensity = 1.1 inlhour 
A = drainage area in acres = 1 acres 

Q ;:: flow rate in cubic feel per second = 0.16 cub,c fee Vsec 

RG-348 Page 3·31 Equation 3.S: VOR =alA 

a =Runoff rale calculaled above = 0.16 cubic feeVsec 
A =Waler surface area in the wet vault = '50 square feel 

VOA = Overilow Rale = 0.00 feeVsec 

Percenl TSS Removal from Figure 3·1 (RG·348 Page 3-31) = 53 percenl 

Load removed by Wei Vaull = #VALUE' Ibs 

If • bypau occur. al a ""nlnll int~nsity ot Ie". tMn , 1 inlhoul'!l 
Calculate I"" efficiency ,oduclIon for lhe aCI",,1 minf. II inlem,lv mte 

AClual Ralnlali Inlens ily al which Wei Vault bypass Occurs = 05 inihour 

Fracllon 01 ralnlalilrealed trom Figure 3·2 RG·348 Page 3-32 = 075 percenl 
Efficiency Reduction for Actual Rainfallintensily =:: 0.83 percenl 

Resullant TSS Load removed by Wei Vaull = #VALUE' Ibs 

, 8. Permeable Conerele DeSigned as Requlled In RG ·348 Pages 3·79 10 3-83 

PERMEABLE CONCRETE MAY ONLY es: USED ON lHE COI/TRIBUiING ZOI~E 

, 9. eMPs Inslalled in a Series Oe5lg~ed as Required on AG·34l\ Pag<>s 3-32 

'ie"""r E BO"",II. Ph O. P E. ".eom""",dod Ihallho coelfic'l>nllor E, be c .... nged from 0 5 10 0 65 on ~Iay 3. 2006 

ETO, =[1· ((1· E,) X (1. 0.6SE,) x (1· 0.2SE,))) X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES =E, = 89 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES =E, = 000 percenl 

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 .S4) = 80.19 Ibs 

20. S1ormceptor 

Required TSS Removal In BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatment= 00000 ac 
TSS Removal for Uncaplured Area = 0.00 Ibs 

BMP Slzlng 
Effective Area = NA EA 


Calculaled Model Size(s) = #N/A 

AClual Model Size (il multiple values provided in Calculaled 


Model Size or if you are choosing a larger model size) = 0 Model Size 


Suriace Area = #N/A H' 

Overtlow Rale = #VALUE' V~ 

Rounded Overtlow Rale = #VALUE' V~ 

BMP Efficiency % = #VALUE' % 

LA Value = #VALUE' Ibs 



TSS Load Credit = MVALUE' Ibs 

Is SuHicient Treatment Available" (TSS Credit" TSS Uncapl.) #VALUE' 

TSS Treatment by BMP (LM + TSS Uncapl.! = #VALUE' 

21. Vortech 

BMP Sizing 

Required TSS Removal in BMP Drainage Area= 
ImpervIOus Cover Overtrealmen!= 

TSS Removal for Uncaptured Area = 

Eflect,ve Area = 
Calculated Model Size(s) = 

NA 
0.0000 

0.00 

NA 
MN/A 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (if choosing larger model size) = Vx'OOO Pick Model Size 

Suriace Area = 
Overllow Rate = 

Rounded Overllow Rate = 

BMP Efficiency %:= 

LR Value = 

7.10 

#VALUE' 

#VALUEI 

#VALUE! 

MVALUE' 

H' 

V~ 

V~ 

% 

Ibs 

TSS Load Credit = #VALUE' Ibs 

Is Sutficient Treatment Available" (TSS Credit ~ TSS Uncapl.) #VALUE' 

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



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 ProjeC1 Name: Manor Creek Unit 5 
Date Prepared: 3110/2015 

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

Telrt 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. 


,. The Required Load Reduction for the total project: Calcula!oons Iram RG·34/) Pages 3·27 10 3-30 

Page 3·29 Equalion 3.3: L,., = 27.2(AN X PI 

where: L1.\ 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 = 

Total project area included in plan ' = acres Streets 
Predevelopmenl Impervious area within the limits of the plan · =.-_ ,=;.:,:=:-_..,acres 236.065 5.4 t9 

Total post-development impervious area within Ihe limits of the plan ~ = acres LOIS SF/Lol 
4Total post-development impervious cover fraction =1-_=::::"'_-1 82 6.225 610.450 11.718 

P = inches 17.14 

L~.• TOTAL PROJECT = 15383 Ibs. 

• The values ",,,rod in Ih~ field••hould bel for lhe lo'al projoct r 

Number 01 drainage basins / outlalls areas leaving the plan area: 9 

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

Drainage Basin/Outfall Area No. = A 5-4 

TOlal drainage basln/oulfall area = 5.24 acres ff 01 LOiS SF/Lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 6225 0.71 acres oilC for lOiS 

Post-development impervious area within drainage basin/outlall area = 0.71 acres acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.14 

LM nolS B o:...sll~ = 641 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vege lJued Filter Strlp$ 
Removal efficiency = 80 percent 

Aqualogic Cartridge Filler 
Bioretention 
Conlech Storm Filter 
Construcled Weiland 
Extended Delenlion 
Grassy Swale 
Retention / Irrigation 
Sand Filler 
Stormceptor 
Vegelaled Filler Strips 
Vortechs 
Wet Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (L.I for this Drainage Basin bv the selected BMP Type. 

RG-34S Page 3-33 EQualion 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 

AI = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

LR : TSS Load removed lrom Ihis catchmenl area by Ihe proposed BMP 

Ac= 5.24 acres 

AI = 0.71 acres # 01 Lois SF/Lol 

Ap = 4.53 acres 6225 0.71 acres of IC lor lois 

LR = 717 Ibs a acres of street 

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





Desired L .. ~ T I-'IS. BASIN = 641 Ibs. 

F = 0.89 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculalions from AG-348 Pages 3-34 103-36 

Rainfall Depth = 1.60 inches 
Post Development Runoff Coefficient = 0.16 

On·site Water Quality Volume = 4731 cubic feet 

Calculnllons trom RG-348 	 Pages 3-36 10 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 = 
OH-site Runoff Coefficient = 0.00 

OH-site Water Quality Volume = cubic feet 

Storage for Sediment = 946 

Total Capture Volume (required water quafity volume(s) x 1.20) = 5677 cubic feel 
Th~ lollowlng s"~onl ~ use<llo colculalt lhe ,.quired Wille, qUIlI~y voluml!/a) 10/ tho, leeled BMP. 
n.. valun lOt BMP TypH nol ,elecled in ceU C45 will how Nt.. 
7. Retention/1rrigation 	System Designed as ReqUIred In RG-348 Pages 3-42 to 3-40 

Required Water Quality Volume lor retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 01 inlhr Enl... d~lermlned permeability rots or anumed v tUII of 0 1 
Irrigation area = NA square leet 

NA acres 

8. Extended Detention Basin System Designed ns ReqUIred In RG-348 Pages 3-46 10 3-51 

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

9. Filter area for Sand Filters DesIgned as Require<! In RG-348 Pages 3·58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quailly Volume lor sedimentation baSin = NA cubic feet 

Minimum filter basin area = NA square leet 

Maximum sedimentation baSin area = NA square leel For rnlnunum waIN depth 01 2 10<11 
Minimum sedimentation basin area = NA square feet For "",..mum waler depth of a ,"'01 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubiC feet .VALUEI sf at 4' of depth 

Minimum filter basin area = NA square feel 

MaXimum sedimentation basin area = NA square feet For minimum WllIM deptll or 2 reel 
Minimum sedimentation baSin area = NA square feet For maximum willer deplh or 61eel 

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

Required Waler Quality Volume for Bioretentlon Basin = NA cubic feet 

11. Wet Basins 	 DeSIgned as Requ ired In RG·348 Pages 3-66 10 3-71 

Required capacity of Permanent Pool = NA cubic feet Pennanenl 1'001 CapDcily ie t .20 limes the Way 
ReqUIred capacity at WQV Elevation = NA cubic feet Total CapacIty SlIould be lho P .. rmanen, Pool Capocitv 

plus" second WOV. 

12. Construcled Wetlands 	 Designed as Require<! In RG·348 Pages 3-71 to 3-73 

Required Water Quality Volume for Constructed Wetlands = NA cubiC feel 

13. AguaLogic™ Cartridge System 	 DeSigned as ReqUired In RG·348 Pages 3-74 to 3-78 

.. 2005 TKh~iCIII GUIdance Mon".1 (RG-348) doeo. nOl furnp! the requlr.d ~ lnere ...... with maIntenance contra.t with AquaLogic"'. 



Required Sedimentation chamber capacity;::. NA cubic feet 
Filler canislers (FCs) 10 treal WQV = NA cartridges 

Filler basin area (RIA,) = NA square feet 

14. Stormw8ter Management StormFilter® by CONTECH 

Required Waler Qualily Volume for Can tech SlormFllier System = NA cubic feet 

fO,R THf; FOLLOWING BMhl Q,l.D REMQYALS ARE BASS> UIi'Q'i FL.O¥( RATE~ NOT CII !,lMI::S 

15. Grassy Swales Designed as Required ,n RG·348 Pages 3-51 to 3-54 

Design parameters for the swale: 

Drainage Area to be Trealed by the Swale = A = 0.00 acres 

Impervious Cover in Drainage Area = 000 acres 


Rainfall intensity;::. i = 1.1 in/hr 

Swale Slope = OO t fVN 


Side Slope (z) = 3 

Design Water Depth = y = 0.33 II 


Weighted Runoff Coefficient = C = #DIV/O' 


Acs ::: cross-sectional area of lIow in Swale = #OIV/O! sl 


Pw ;::. Wetted Perimeter = #DIV/O' feet 


RH = hydraulic radius of Uow cross-sect ion = AcslPw = #DIVlO' feet 


n =Manning's roughness coeffiCient = 0.2 


15A. Using the Method Described in the RG-346 

Manning's Equation: Q = 1.49 Acs R/· J SO 5 

b = 0.134 x Q . zy #DIV/O' feel 
y,81 505 

a = CiA = #DIV/O' cfs 

To cal,ulalllheltow veloc:,ty In the .walo· 

V (VelOCi ty of Flow In the swale) = Q/Acs = #DIV/O' ftlsec 

To calculat. lhe Ilt!Iultma &wnle Itngth: 

L = Minimum Swale Length = V (ft/sec) • 300 (sec) = #DIV/O' feet 

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

158. Alternative Method using Excel Solver 

Design a = CiA = #DIV/O' cis 

Mann,ng's Equation Q = 0.76 cfs Error 1 = #DIV/O' 
Swale Width= 6.00 N 

Instructions a'" provided to the righl (green oom_nt5). 

Flow Velocity #D IV/O' Itls 
Minimum Length = #DIV/O' N 

Instruc:tlons are provided to the right (blue commantli). 

Design Width = 6 1t 
Design Discharge = 0.76 cfs Error 2 = #DIV/O' 

Design Depth = 0.33 N 
Flow Velocity = 0.32 cfs 

Minimum Length = 97.48 N 

II 'fly all'" ",ault,ng values do nol ~llhe ~519n I1!qu ",ment <>el forth in RG-348, lhe deSJgn p; ra"'" rs may be modified anti.he ao/VIIf ",run. 

If any oflho multlng valu," s\lll do not meel the design requlremen! WI. forth ,n RG-348, widenl"'illlle lweI. bol1om valoe may nol be possible 


16. Vegetated Filter Strips DesignlKl as RequlrlKl ,n RG-3d8 Pages 3-5510 3-57 



The,. are no calculations required 101 cMlermining 1M 10lI<l 0, 8im of ...g4t!ati .... filler SlrlJ'S 
The 80"';' removal Is pro.ided when !he contributing drain31JO area d~ nol exceed 72 foet (di,ec:llon of flow) end 
lhe _'-1110" leevinglhe Impervious cove, I. dlrecled across IS '_I 01 engineered fllle, 5lrlJ'S wI1h maximum slope 01 20-.. or 
aerOS6 SO leel 01 n:llural vag9lalion with a maximum $lope of I~ There can be a break in gl1lM .. long ItS no slope .,ce.G 20%. 

" vUlJGlllllve fitt.r slnp, ar. proposed for .n Interim penna.....nl BMP, lhey may be siud." de..crlbe<l on Page 3-56 of RG-348, 

17. WeI Vaults DeSigned as ReqUirad In RG-348 Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = NA Ibs 

Firel calculal. lhe 10 d removnl <II I I inlhour 

RG-348 Page 3-30 Equation 3A: Q ~ C,A 

C = runoH coefficient lor the drainage area = 0,08 C =Runotl Coeff,c.enl =0546 tiC)' .0328 (IC) + 003 
i = design rainfall intensity = 1.1 IrVhour 

A =drainage area in acres =- 1 acres 

Q = flow rate in cubiC feet per second = 0.09 cubiC feel/sec 

RG-348 Page 3-31 Equation 3 5: ~ Q/AVOR 

Q =RunoH rale calculated above = 0,09 cubic feel/sec 
A =Waler surface area in the wet vault = 150 square feet 

VCR =Overilow Rate = 0,00 feel/sec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) ~ 53 percent 

Load removed by Wet Vault ~ #VALUE' Ibs 

II a b",..... occu,. al II ra.nfall intM&t'Y of leu IMn 1. 1 in/hours 
Calculate I""efficiency /1!ducllon for 1M IIctunl minfllil .nl"n ily ,,"e 

Actual Rainfall Intensity at which Wet Vault bypass Occurs ~ 05 In/hour 

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 ~ 075 percent 
Efficiency Reduction for Actual Rainfall Intensity = 0,83 percent 

Resultant TSS Load removed by Wet Vault ~ #VALUE' Ibs 

1B. Permeable Concrele Designed as Requtrad In RG-348 Pages 3-79103-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING 20UE 

19. BMPs Installed in a Series 	 Des'gned , s Required In RG-348 Pages 3-32 

Mlth 	 I E SarrvU Ph D . P.E nt¢ommencJe.d thilt Ih co.lflicionl for E, be chAnged from 0 5 10 0.65 On liIay 3. 2006 

ETOT ~]t . «1- E,) X (1- 0.65E,) x (1- 0,25E3))] X 100 ~ 94,01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 89 ()() percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, ~ 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES ~ E3 ~ 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

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

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

Impervious Cover Overtrea!ment= ac 
TSS Removal for Uncaptured Area ~ Ibs 

B P Sizing 
EHective 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) = o Model Size 

Surtace Area = #N/A ft' 

Overtlow Rate ~ #VALUE' V~ 

Rounded Overtlow Rate ~ #VALUE' V~ 

BMP EHiciency % = #VALUE' 

LR Value ~ #VALUE' Ibs 



TSS 

Is Sulflcienl Trealmenl Avadable? (TSS Cred,1 " TSS Uncapt) 

TSS Treatmenl by BMP ILM + TSS UncapL) ; 

21. Vortech 
Required TSS Removal in BMP Drainage Area; 

Impervious Cover Ovenreatmenl; 
TSS Removal lor Uncaptured Area 

Sizing 
Eflective Area 

Calculaled Model Slze(s) 

Aelual Model Size (II choosing larger model size) 

Surlace Area = 
Overllow Rale 

Rounded Overllow Rale 

BMP Efficiency % 

LA Value 

TSS Load Credit 

Sufficient Treatment Available? (TSS Uncapt) 

TSS Treatment by BMP (LM + TSS UncapL) 

IiVALUE' 

UVALUEI 

uVALUEI 

NA Ibs 
ae 

0.00 'bs 

NA EA 
UNIA 

Pick Model Size 

7.10 It' 

"VALUE! V. 

"VALUE' V, 

#VALUEI % 

#VALUEI Ibs 

#VALUEI Ibs 

#VALUE' 

#VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 

Date Prepared: 3110/2015 

Additional information is provided fo r cells with II red triang le In Ihe upper r ight corner Place the c ursor o ver the cel l. 


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


I. The Reguired Load Reduction for the total project: C3lculallons Itom RG--J4B Pages 3-27 to 3·:l{) 

Page 3-29 Equallon 3.3: L,.•, = 27.2(AN X p) 

INhere: LM T:;UL PAOJECT = 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 

Sile Dala: Delermlne Required Load Removal Based on Ihe Enllre Proiect 
Counly = Coma I 

Total project area included in plan * = 45.67 acres Streets 
Predevelopment impervious area Within the limits of the plan · = 0.00 acres 236,065 5.419 

Total post-development impervious area within the !Imits of the plan· :;:.ffi' .'4 acres LOiS SF/Lol 
Total post-development impervious cover fraction 0.38 82 6,225 510,450 11.7180 :;:. 

P = 33 IOches 17.14 

L.... mT O\lPMOJECr ;:= 15383 Ibs. 


The VUIUH eOle:red mthe:se fleld& Ilhould bo for (he 101111 project ."'u 


Number of drainage basins I outfalls areas leaving the plan area:;:. 9 

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

Drainage Basin/Outfall Area No. = A 5-5 

Total drainage basin/outlall area :;:. 0 ,83 acres ~ 01 LOiS SF/Lol 
Predevelopment impervious area within drainage basin/outfall area :;:: 0.00 acres 2 6225 0.29 acres of IC for lOIS 

Post-development Impervious area within drainage basin/outfall area :;:: 0.29 acres acres of street 
Post-development impervious fraction Within drainage basin/outfall area = 0.34 

L/,4 THIS BASIN :;:: 257 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegetaled Filte/ Sirips 
Removal efficiency:;:. 80 percent 

Aqualoglc Cartridge Filler 
Bloretention 
Conlech SlormFiller 
Conslrucled Weiland 
Extended Delention 
Grassy Swale 
Retention / Irrigation 
Sand Filler 
Siormceplor 
Vegelaled Filler Sirips 
Vonechs 
Wet Basin 
Wei Vaull 

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

RG-348 Page 3-33 Equntlon 3 7: LR = IBMP elliciency) x P x lA, x 34.6 + Ap x 0.54) 

INhere: Ac = TOlal On-Site drainage area in the BMP catchment area 

~ = Impervious area proposed In the BMP catchment area 

Ap:;:: Pervious area remaining in the BMP catchment area 

LR = TSS Load removed from Ihis calchmenl area by Ihe proposed BMP 

Ac= 0.83 acres 

AI ;;: 0.29 acres # of LOIS SF/Lol 

Ap = 0.54 acres 2 6225 0.29 acres of IC for lOis 

LR = 269 Ibs o acres of street 

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



Desired Lp>/. THIS BASIN = 257 Ibs 

F = 0.96 

6. Calculate Capture Volume reguired by the BMP Type for this drainage basin I outfall area. Cnlculalions lrom RG-348 Pages 3-34 to 3·36 

Rainfall Deplh = 2.80 Inches 
Posl Developmenl Runoff Coefficienl = 0.28 

On·sile Water Quality Volume = 2364 cubic feel 

CalCulallons Irom RG·348 Pages 3-36 to 3-37 

OH-sHe area draining 10 BMP = 0.00 acres 
Off·site Impervious cover draining to BMP = 0.00 acres 

Impervious fraction of off-site area = 0 
OH-site Runolf CoeH,cienl = 0.00 

Off-sile Water Quailly Volume = cubic feet 

Siorage lor Sediment = 473 

Total Capture Volume (required water quality volume(s) x 1.20) = 2836 cubic leel 
The followIng ~lon5 Bre u....:! to calculllie the ""Iuired waUtr quallt~ volume{s) fOllhtt .. elected B P_ 
The .:>1...,,101' BMP TyP"S nol ...Iectltd In .,flll C45 will Dhow NA. 
7. 	Retentionllrrigation System Designed !Ill RequITed In RG-348 Pages 3-42 10 3-46 

Required Water Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.\ inlhr En'''r del rmlned p4tn1'It;>bih'Y IDte or .,..umed volue 01 0 1 
Irrigation area = NA square feet 

NA acres 

8. 	Extended Detention Basin System Designed a .S Required In RG-348 Pages 3-46 10 3-51 

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

g. 	Filter area for Sand Filters DesIgned as Required In RG-348 Pagas 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA cubic feet 

Minimum filler basin area = NA square leet 

Maximum sedimentation basin area = NA square teel For minimum waltH depth 01 21Ht 
Minimum sedimentation basin area = NA square feet FOI' mazimum ..oler deplh of 81..1 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubic feet iVALUE! sl al 4' 01 depth 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square leel For minonwm w31e, depth ol;r feet 
Minimum sedimentation basin area = NA square leet For maximum waler deplh 01 81eel 

10. Bioretention System De'igned as Required In RG-348 Pages 3-63 10 3-65 

Required Water Quality Volume for Bioretention BaSIn = NA cubic feet 

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

ReqUired capacity of Permanent Pool = NA cubiC leel Parmanenl POOl CapllcilV I. 1.20 times the wav 
Required capacity al WQV Elevalion = NA cubic leet Talal Cap:!cily should be the Pflrrnananl Pool CapllOIlY 

pluto a ""cond Way. 

12. Constructed Wellands 	 Designed as ReQUIred on RG-348 Pages 3-7110 3-73 

Required Waler Qualily Volume lor Conslrucled Wellands = NA cubiC feet 

13. Agualogic™ Cartridge System DeSigned as ReqUired on RG-34S Pages 3·74103-78 


,. 2005 Tec"nic.ol GUld.:lnca M.an~1 (RG-~II) dQ41s nOl utrnptlhe r&qulred 20" inc,..,..,. with maintenance contract w,lh AquaLoglc'" 


http:Tec"nic.ol


Required Sedimenlalion chamber eapacily = 

Filler eanislers (FCs) 10 Ireal WQV = 


Filler basin area (RIA, ) = 


14. Stormwater Management StormFilte~ by CONTECH 

Required Waler Qualily Volume for Conleeh SlormFilter Syslem = 

NA cubic feel 
NA cartridges 

NA square feel 

NA cubic leet 

TH INGEll; fNl.S..fOR THE EOl OWING MPthOAO RE OYAlS ARt; BASEOjJPONf.l,.OVU3ftI1: 

15. Grassy Swales 

Design oarameters for the swale : 

Drainage Area 10 be Trealed by Ihe Swale = A = 

Impervious Cover in Drainage Area ;::: 


Rainlall inlensily = i = 

Swale Slope = 


S,de Slope (z) = 

Design Waler Deplh = y = 


Weighled Runoff Coefficienl = C = 


Acs =cross-sectional area of /low In Swale = 
Pw = Welled Perimeler = 

RH :; hydraulic radius of flow cross-seclion = Ao:JPw = 
n ::; Manning's roughness coeHlcient = 

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

Manning's Equation : Q = ili Acs RHZ,3 S Q!: 

b _ 0.134 x Q - zy 

y'51 SOS 

a = CiA = 

To ""Icul~te the lIow yelocity '" Ihe IlWalo : 

V (Velocily of Flow in Ihe swale) = QJAcs = 

To calcul~te lhe .-.suiting 5wale length : 

L = Minimum Swale Lenglh = V (tVsec) • 300 (sec) = 

D,;signed as ReqUIred ,~ RG·348 

000 acres 
000 acres 

1.1 !nlhr 
001 Wit 

3 

033 It 


#DIV/OI 


#DIV/O' 51 

#DIV/O' feel 

#DIV/O' leel 

0.2 

#DIV/O' leel 

ffDIV/O' cis 

ffDIV/O' IVsec 

ffDIV/O' leel 

OllAI..CIJI.A[EO WATER QUALITY VOIJJM 

Pages 3-51 10 3-54 

II any of the resulting values do not meet the deSign reqUirement set forth In AG-348, the design parameters must be modified and the solver rerun 

15B. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equation Q = 
Swale Width= 

Instructions ore provided to tl1e right (green comments). 

Flow Velocily 
Minimum Lenglh = 

Instructions are provided to \he right (blue comments). 

Design W,dth = 
Des'gn Discharge = 

Design Deplh = 
Flow Veloeily = 

Minimum Length = 

#DIV/O' cis 

0.76 cis Error 1 = ffDIV/O' 
6.00 h 

#DIV/O' his 
#DIV/O' II 

6 11 
0.76 cis Error 2 = #DIV/O! 
0.33 It 
0 .32 cis 

97.48 h 

II any 01 the resultIng val .... s dO no1 ~t 1M claslgn r9qulrement "", tonh In RG-348, lhoe design pansme1ers may be modIfied and tl1. tolver rerun 
If ny of the resuiting values ~1If1 do not """,11M dc>slgn requlremen1 "t lorth In RG·348. wid..nl"g lhe SWIll. bottom value may nol '- poli5lble. 

16, Vegetaled Filter Strips Designed as ReqUired In RG-34S Pages 3-55 to 3-57 



Thefe ere no calculalion requ,red 101 delarmlnlnilihe load Of Iiu 01 vegolallve filler IlIips.. 

TIM! 80% """,,val fs provided wlM!n the contributing drainage Drea do.. not uc:eed 72IHI (dirKth>n 01 flow) and 

the sheet tlo"'eaving!he impeMous eovar 1$ dlrec:1ed aero.. 15 feet 01 engine<>.ed Illier 5trlpS with mo.lmum slope 012O't. or 

aerou SO 1tM1 01 natural vegetation w,th a malmum slope of tOO' There can be. break in grade H long 8li no slope exceeds 20'" 


"vt9lllltive lill.,. 81nPl' are proposed loe an Intenm po,.".., nl BMP, they may be s.,.&<! as descnbed on Pege ),56 of RG-3J8 

17. Wet Vaults Des'gned ~s R&qulred In RG·348 Pages 3-30 10 3·32 & 3-79 

Requored Load Removal Based upon Equalion 3.3 ~ NA Ibs 

First calculate the load ",mowl .., 1 I inlhour 

RG·348 Page 3·30 Equal,on 3.4 : 0 ~ CiA 

C = runoff coeUtelenl for the drainage area = 0.21 C " Runoll CoeWcienl = 0.546 "q' • 0.328 (IC) + 0.03 
i = deSign rainfall intensity = 1.1 inihour 
A = drainage area in acres = 1 acres 

a;;:: flow rale in cubtc feel per second ;;:: 0.23 cubic feeUsec 

RG·348 Page 3·31 Equalion 3.5: VOR ~ O/A 

o ~ RunoH rale ealeulaled above ~ 0.23 cubic leeUsec 
A = Water surface area in the wet vault = ISO square feel 

VOR ~ Overllow Rale ~ 000 feeUsee 

Percenl TSS Removal from Figure 3·1 (RG·348 Page 3·31) ~ 53 percenl 

Load removed by Wei Vaul! ~ #VALUE' Ibs 

H a byp:!ss OCCUflllJl II ralnf&1I inlens.ty ollos.$lhan I I ,nillOUI1I 

Calculate 1M elliciency reduction lor ,hllIICIu.11 mlnlall inten&Jly rnte 

Aclual Rainfall Inlensily al which Wei Vaull bypass Occurs ~ a5 in/hour 

Fraclion of rainfalilrealed Irom Figure 3·2 RG·348 Page 3·32 ~ 075 pereenl 
EHiciency Reduclion for Aelual Rainfall Inlensily ~ 0.83 percenl 

Resullanl TSS Load removed by Wei Vaull ~ #VALUE' Ibs 

18. Permeable Concrete Designed a. ReqUired In RG·348 Pages 3· 79 10 3·83 

PERMEABLE CONCRETE MAY ONLY BE USED 011 THE CONTRIBUTING ZONE 

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

IIhchael E 	Bomll. Ph.D •. P E recomrr.nded that Ihe coell.cient lor E. be chllngod from 0 5 to 0 65 On May 3. 2006 

ETOT ~ (1 . « 1 . E,) X (1 • 0.65E, ) x (1 . 0.25E,))1 X 100 ~ 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 89.00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, ~ 7000 pereenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 000 pereenl 

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

L. = EroT X P X (A, X 34.6 X Ap XO.54) ~ 315.89 Ibs 

20. Stormceptor 
ReqUired TSS Removal In BMP Drainage Area~ NA Ibs 

Impervious Cover Overtrealment= 0.0000 ac 
TSS Removal for Uncaplured Area ~ 0.00 Ibs 

BMP Sizing 
EHeclive Area ~ NA EA 

Calculaled Model Size(s) ~ #N1A 
Aclual Model Size (if mulliple values provided in Calculaled 

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

Surlace Area ~ "N/A fI' 
Overllow Rale ~ "VALUE ' Va 

Rounded Overllow Rale ~ "VALUE' Va 
BMP EHiciency % ~ #VALUE' % 

L. Value = #VALUE' Ibs 

http:hllIICIu.11
http:inlens.ty
http:engine<>.ed


TSS Load Credit = #VALUE' Ibs 

Is Sufficient Trealmen! Available? iTSS Credit ~ TSS Uncapt.) #VALUE' 

TSS Treatment by BMP (LM + TSS Uncapl.) = #VALUE' 

21. Vortech 

BMP Sizing 

Required TSS Removal in BMP Drainage Area= 
Impervious Cover Ovsrtreatment= 

TSS Removal lor Uncaptured Area = 

EHective Area = 
Calculated Madel Size!s) = 

NA 
0.0000 

0.00 

NA 
#NIA 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (If choosing larger model size) = Vx1000 Pick Madel S,ze 

Surface Area = 
Overflow Rate = 

Rounded Overtlow Rate = 

BMP EHiciency % = 
LR Value = 

7 10 

#VALUE' 

#VALUE' 

#VALUE! 

#VALUE' 

It' 
V~ 

V~ 

% 

Ibs 

TSS Load Credit = #VALUE' Ibs 

Is Sufiicient Treatment Available? (TSS Credit ~ TSS Uncapl.) #VAlUE' 

TSS Treatment by BMP (lM + TSS Uncapt.) = #VAlUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 & 6 
Date Prepared: 311012015 

Additional inlormation is provided lor cells with a red triangle In the upper right comer. Place the cursor over the cell 

Texl 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: CalculahOns from RG-348 Pages 3·27 to 3·30 

Page 3-29 Equalion 3.3: LM = 272(AN X p) 

where" LMTOTAL~ r.-:.mCT = 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 

SHe Data: Determine Required Load Removal Based on the Entire Project 
County = 

TOlal project area included in plan · = acres Sireets 
Predevelopmenl impervious area within the limits of the plan " ::;:r-_=-~_-,acres 236.065 5.419 

Total post-development impervious area within the limits of the plan· :;: acres Lois SF/Lot 

Total post-development impervious cover fraction =I---=;:;;=---j 82 6,225 510.450 11.718 
P _ inches 17.14 

LM TOTAL PROJECT :;: 15383 Ibs. 

The vnlue, tnw~ In these Ii~fcl ..houid be 10' the IOt:l1 prQjecllU~a . 

Number of drainage basins I outfalls areas leaving the plan area:;: 9 

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

Drainage Basin/Outfall Area No. = A 5-6 

Total drainage basin/outfall area ::;: 14.39 acres ff 01 Lois SF/Lol 
Predevelopmenllmpervlous area within drainage baSin/outfall area ::;: 0.00 acres 28 6225 4.00 acres 01 IC 

Post-development impervious area within drainage basin/outfall area ::;: 6.66 acres 1t6018 2.66 acres 01 sir 
Post-development Impervious fraction within drainage basin/outfall area :;: 0.46 6.66 Total IC (a, 

L!i& 'fHIS BASIN :;: 5982 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Sand Filte, 
Removal efficiency::;: 89 percent 

Aqualogic Cartridge Filter 
Bioretention 
Contech SlormF,lter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand F,lter 
Siormceplor 
Vegetated Filter Strips 
Vortechs 
Wei Basin 
Wet Vault 

4. Calcutate Maximum TSS Load Removed (Lei lor this Drainage Basin by the setected BMP Type. 

RG-34B Page 3·33 Equahon 3.7· LR = (BMP eHiciency) x P x (A, x 34.6 + Ap x 0.54) 

INhere: Ac = Total On-Site drainage area in Ihe BMP catchmenl area 

A: :;: Impervious area proposed in the BMP catchment area 

Ap:;: Pervious area remaining in the BMP catchment area 

LR = TSS Load removed lrom Ihis catchment area by the proposed BMP 

Ac= 1409 acres ff of Lots SF/Lol 

A, = 6.81 acres 29 6225 4.14 acres ollC 

Ap :;: 7.28 acres 1160t8 2.66 acres of str 

LR = 7033 Ibs 6.81 TotallC (a, 

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



6294 Ibs. 

F = 0.89 

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 

Rainlall Deplh = 1.60 inches 
Post Developmenl Runoff CoeHieienl = 0.35 

On-sile Water Qualily Volume = 28511 cubic feet 

Calculations from RG-J48 Pages 3-36 to 3-37 

OH-sile area draining 10 BMP = 0 .00 acres 
OH-sile Impervious cover draining 10 BMP = 0 .00 acres 

Impervious fraction of off-site area = o 
Oll-sile RunoH CoeHieienl = 0.00 

OH-sile Waler Quality Volume = o cubic feel 

Storage for Sedimenl = 5702 

Total Capture Volume (required water quality volume(s) x 1.20) = 34214 cubic lee I 
The lollowing MClions ,. u&Od 10 e Iculal.lhe required water qUlllily vollJmt'(.) '0' the ",..ctod BPoIP 
The v.I",,~ 10( BUP TypH not selected in cell C45 Will 5how No\. 
7. Retention/trriga1ion System Designed as Requuec1in RG-346 Pages 3-42 10 3-46 

Required Water Quality Volume lor retention basin = NA cubic feel 

Irngalion Area Calculations: 

Soil inliltration/permeability rate = 0.1 inthr Enter det"rmined pef.-ablHty mte 0. a~umed v lue or 0.\ 
Irrigation area = NA square feel 

NA acres 

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

Required Walsr Quality Volume for eX1ended detention basIn = NA cubIC leet 

9. Filter area lor Sand Filters DesIgned as ReqUlmd In RG-348 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 34214 cubic feet 

Minimum filter basin area = 1584 square feet 

Maximum sedimentation basin area = 14256 square leet For minimum .,oter dopth 01 2loet 
Minimum sedimentation basin area = 3564 square leet For maximum water d~pth 01 81tet 

9B. Partial Sedimentation and Filtration System 
SF @ Given Deplh Given Deplh Width 

Water Quality Volume for combined basins = 34214 cubic feel 6.842.72 5 60 

Minimum lilter basin area = 2851 square leet 60 

MaXimum sedimentation basin area = 

Minimum sedimentation basin area = 

11405 
2851 
713 

square feel 
square feel 
square feel 

Fo, minimum water depth of 2 foel 
Fa! Gillen wator depth 
Fa! "",.imum water depth of ! leet 

60 
60 
60 

10. Bioretention System 

Required Waler Quality Volume lor Blorelenlion Basin = 

Designed as RequJred In RG-348 

NA cubic feel 

Pages 3-83 10 3-65 

11 . Wet Basins 

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

Designed as Raqulfed In RG-J48 Pages 3-66 10 3-71 

NA 
NA 

cubic feet POrmQMnt Pool Capacity Is t .20 timH the WOV 
cubic feet Total Capacity should be the Permnnont Pool Capacity 

pIus II "":Dnd WOV 

12. Constructed Wetlands DeSigned as ReqUIred In RG-348 Pages 3-71 to 3-73 

Required Waler Qualily Volume lor Construcled Wetlands = NA cubic teel 

13. AgualogicT" Cartridge System DeSigned as Raqulfed in RG-348 Pages 3-74 to 3-78 

.. 2005 TKhnlc:ai Guidance Monual (RG-34B) d~ not ...emp! the "'<Iulred 20"10 inc",~ with m:lJnlJlnanee conlmct w.th Aqualoglc' " 

http:6.842.72


ReqUIred Sedimentation chamber capacity = 

Filler canislers (FCs) to treat WQV = 


Filter basin area (RIA,) = 


14. Stormwater Management StormFilter0 by CDNTECH 

Required Water Quality Volume tor Con tech SlormFilter System = 

TI:!~S(l"tNG Rj;QU1REMel.fT$ FO 

15. Grassy Swales 

DeSIgn parameters for the swa!e: 

Drainage Area to be Treated by the Swale = A = 
Impervious Cover in Drainage Area ::;: 

Rainlall intensity = i = 
Swale Slope = 

Side Stope (2) = 
Design Waler Depth = y = 

Weighted RunoN Coefticienl = C = 

Acs = cross-sectional area of (low In Swate = 
Pw = Welled Perimeter = 

RH = hydraulic radius 01 lIow cross-seclion = AeslPw = 

n ::; Manning's roughness eaeHic!enl = 

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

Manning's Equat ion : Q = ill Aes RH'-' S os 

b = 0. T34 x Q - zy 
/G7 S05 

a = CiA= 

To calcutate Ihe flo.... IIt:locily In 1M aw~l. 

NA cubic feet 
NA cartridges 

NA square feet 

NA cubic lee! 

Designed as Required in RG-348 

000 acres 
000 acres 

,., in/hr 

001 ttlil 
3 

a 3 II 

"OIV/OI 


#DIV/OI sf 


"OIV/OI leel 


#DIV/OI feet 


0.2 

#DIV/O' feel 

nOIV/O' cis 

Pages 3-51 to 3-54 

V (VelocITy 01 FlOw in the swale) = Q/Ae. = nDIV/O' ttlsec 

To CIIleulBtethe r6...,II,ng swnJelongth : 

L = Minimum Swale Lenglh = V (IVsec) • 300 (sec) = nDIV/O' lee I 

If any of the resulting values do nol 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 

Design a = CiA = 

Manning's Equation Q = 
Swale Widlh= 

In6truclion~ are provided to the right (green comments). 

Flow Velocity 
Minimum Length = 

Instructions are provided to Ihe right (blue cammenls). 

Design Widlh = 
Design DIscharge ;: 

Design Deplh = 
Flow Velocily = 

Minimum Lenglh = 

"OIV/O' cfs 

0.76 cis Error 1 = #DIVIO' 
6.00 h 

#OIV/OI ttls 
nOIV/O' 

6 h 
0.76 cis Error 2 = #DIV/OI 
0.33 h 
0.32 cfs 

97.48 h 

It any 01 the ..aul'ong values do no1 ..-tlhe design ,equirement .tI forth in RG-34S, t .... design panunettorS may be modified end the solver rerun 
II any 01 tIw resulting ""lues still do nOl meet the design r.qui..ment HI tonh in RG-3U, wid.ening the ,,,,,,Ie bonam vslue may not be pos5lble. 

16. Vegetated Filter Strips Dosigned as ReqUited In RG-348 Pages 3-55 to 3-57 

http:Rj;QU1REMel.fT


Thera are n<l calculalions requ red fo, det'""" nlng the loa<! d. "WI of vegetative lil,". strips_ 

The 80% ",maval is prov.dod whltn the contnbutlng drainas- .roa don not exc:eed 72 leet (direction of flow) and 

Iho sheet flo.. IPYIng ,he imperviOU$ COV<ll is dirm9d .erc._ 15 toet 01 englMGred fille. atrlps wilh maximum stope of 20". Of 


8cro.. SO 1ft' 01 ....tural vegelllhon willi a maximum ,Jope 01 10·' Thor. "'" t"A a b.-k In gracM '"' long 8S no ~I0p" exCHda 20°,. 


If vegetlllt... Illter ,,\rip. Ire propoH</ for an Interim permanenl SMP, the~ mav be sind as det.erl"*d on Pig 3-56 of RG-348 

17. Wet Vaults DeSIgned as ReqUired In RG-348 Pages 3·3() '0 3-32 & 3-79 

Required Load Removal Based upon Equation 3 3 = NA Ibs 

Fir.t enlcwat. thl! load (lImonl at I 1 inlhour 

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

C = runoff coefficient for the drainage area = 0.30 C • Runoff CoeN.c••nt : 0.516 (lC)' • 0328 (IC) • 0 ()3 

i = design rainfall intensity = 1.1 inlhour 
A =drainage area in acres ;:. , acres 

Q = flow rate In cubiC feet per second = 0.33 cub,c feetlsec 

RG·348 Page 3·31 Equation 3.5: VOA = QJA 

Q = Runoff rate calculated above = 0.33 cubic feetlsec 
A = Waler surface area In the wet vault = 150 square feet 

VOR = Overllow Rate = 0.00 feetlsec 

Percent TSS Removal from Figure 3·1 (RG·348 Page 3-31) = 53 percent 

Load removed by Wet Vault = "VALUE' Ibs 

II II bypass DCCu~ at a mlnlpll in,,,,,,,,,ly 01 'lIS. IMn , I Inlhoura 
CIl lctJ la!e I .... effioiency reduction lot Ih. actual relnl811 iMon Ily m!~ 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 in/hour 

Fraction of ralnlall trealed lrom Figure 3-2 RG-348 Page 3·32 = 075 percent 
Ef1iciency Reduction for Actual Rainfall Intensity::; 083 percent 

Resultant TSS Load removed by Wei Vault = "VALUE' Ibs 

18. Permeable Concrete DesIgned a_ Required In RG-348 Pages 3-79 to 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZO~jE 

19, BMPs Installed in a Series Oes'gned as Required In RG·348 Pages 3-32 

MIchael E. BalTell Ph D P E. recommended Ih~1 thO coolflcrant lor E, ... changed 'rom 0 5 to 0.65 on May 3 2006 

ETOT = [1· ((1 . E,) X (1· 0.65E,J x (1 - 0 25E,))) x 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percenl 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 


(1\ AND Ap VALUES ARE FROM SECTION 3 ABOVE) 


LA = ETOT X P X (A, X 34.6 X Ap XO.54) = 7429.02 Ibs 

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

ImperviOus Cover Overtrealmenl= 00000 ae 
TSS Removal for Uncaptured Area = 0.00 Ibs 

SlAP Sl~lng 
Effective Area = NA EA 


Calculated Model Size(s) = "N/A 

Actual Model S,ze (if multiple values provided in Calculated 


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


Surface Area = "N/A ft' 

Overllow Rate = "VALUE' V~ 

Rounded Overllow Rate = "VALUE' V~ 

BMP Efficiency % = "VALUE' " 



LR Value 

TSS Load Credit 

Is Svllicient Treatment Available? (TSS Credit? TSS Uncapt) 

TSS Treatment by BMP (LM + TSS 

21, Vortech 
Required TSS Removal In BMP 

!mpervious Caver 
TSS Removal lor 

BMP Sizing 

Effective 
Calculated Model 

Actual Model Size (if choosing larger model size) 

Surface Area 

Overilow Rale 

Rounded Overflow Rate 

BMP Efiiciency 

Value 

T SS Load Credit 

Is Sulf,cient Treatment Available? (TSS Cred,t ?: TSS UncapL) 

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

#VALUE! lb. 

HVALUE' Ibs 

nVALUE' 

nVALUE' 

NA lb. 
ao 

00 

NA EA 
#NIA 

Vxl000 Pick Model Size 

7"10 ft' 

#VALUE' Vcr 

HVALUE' Vcr 

HVALUE' % 

HVALUE! lb. 

HVALUE' Ibs 

HVALUE' 

#VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 3/1012015 

Additional information is provided lor cells with a red triangle In the upper right comer. 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: Calculallons lrom AG·348 Pages 3-27 10 3-30 

Page 3-29 Equation 3.3: LI.I = 27.2(Ar. x PI 

where" LM TOTAL PFl(')JEC T:::= 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 " - acres Streets 
Predevelopment impervious area WIthin the limits of the plan • =r-_:=:;::~_--,acres 236.065 5.419 

Total post-development impervious area within the limits of the plan ~ = acres LoIs SF/Lot 
TOlal post-development impervious cover fraction ' =1---=:="'--1 82 6,225 510.450 11.718 

P = inches 17.14 

LM TOTAL PRo ..! EC r = 15383 Ibs. 

Tile value. ente,ed In the .... helds ahould be tOl thetoUlI prolect a,ea. 

Number of drainage basIns / outlalls areas leaving the plan area = 9 

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

Drainage Basin/Outfall Area No. = A $-1 

Total drainage basin/outfall area = 3.9ti acres # 01 Lots SFlLot 
Predevelopmenl impervious area within drainage basin/outlall area = 0.00 acres 10 6225 1.43 acres of IC for lois 

Post·development impervious area withIn drainage basln/oulfall area = 1.43 acres acres of street 
Post-development Impervious fraction within drainage basin/outfall area -= 0.36 

L M ,!-US BASIN = 1283 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Veget., led Fill", Strips 
Removal efficiency = 80 percenl 

Aqualogic Cartridge Filter 
Biorelention 
Contech Storm Filter 
Constructed Wetland 
Extended DetentIon 
Grassy Swaie 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet BaSIn 
Wei Vaull 

4. Calculate Maximum TSS Load Removed ILRJ for this Drainage Basin by the selected BMP Type. 

AG-348 Page 3-33 Equalion 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 

AI = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac= 3.96 acres 

AI -= 1.43 acres # of Lots SF/Lol 

Ap = 2.53 acres 10 6225 1.43 acres of IC for lOIS 

LR = 1341 Ibs a acres of street 

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



Desired L M THIS BASIN = 	 1283 Ibs. 

F = 0.96 

6. Calculate Capture Volume required bv the BMP Tvpe for this drainage basin I outfall Brea. Calculations lrom RG-348 Pages 3-34 10 3-38 

Rainlall Deplh = 2.80 inches 
Posl Developmem Runoff Coefficlenl = 0.29 

On·sile Waler Qualily Volume = 11598 cubic feet 

Calculalions trom RG-348 	 Pages 3-36 103-37 

Off-sile area draining 10 BMP = 0.00 acres 
OH-site Impervious C<)ver draining 10 BMP = 0.00 acres 

Impervious frBclion 01 off-site area = o 
OH·site RunoH Coefflcienl = 0.00 

Off-sile Waler Qualily Volume = o cubic leel 

Siorage for Sedlmenl = 2320 

Tolal Caplure Volume (required waler qualily vofume(s) x 1.20) = 13918 cubic leel 
The lollo""ng MCtlon.. .8I. u:sed 10 calculale the required .. tor qUl'lily volulM(a) lor the selaC1ed BMP 
The values to!" BMP Typers not MIKtcd In cell C45 will ,!>ow NA 
7. 	Relenlion/lrrigalion SYslem Des'1lned as Required In RG·348 Pages 3-42 10 3·46 

ReqUired Water Quality Volume lor retention basin = NA cubic leet 

Irrigation Area Ca lculations: 

Soil infiltration/permeabilily rale = 0.1 inlhr Enler dIlt.,mined perm biHly rat Or n5"med vBlue 0' 0 1 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System Des. ned (IS ReqUired In RG-348 Pages 3-'16 to 3-51 

Required WaW Qualily Volume for eX1ended delenllon baSin = NA cubic feel 

9. 	Filter area for Sand Filters Designed as Requored In RG·348 Pages 3-58 to 3-63 

9A. Full Sedimenlalion and Fillralion Syslem 

Waler Quailly Vol ume lor sedimenlallon bason = NA cubic feet 

Minimum filter basin area = NA square leet 

MaXimum sedimentation basin area = NA square leel For mlnmlum willer depth 01 2 fOOl 
Mln'lmum sedimen tation basin area = NA square feel For ma"mum w~ter deplh 01 8 'eet 

9B. Partial Sedimenlalion and Fillralion Syslem 

Water Quality Volume for combined baSins = NA cubic feet 'VALVE! sf al 4' 01 deplh 

Minimum filter basin area = NA square feet 

MaXimum sedimentation basin area = NA square feel FOt mtnlmum ,y8Ie, depth 01 2 feel 
Minimum sedimentation basin area = NA square leel For """unum wale' depth 01 81eel 

10. Bioretention Syst em Des.gned as Requi,ed In RG.J48 Pages 3-63 10 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubic leet 

11. WeI Basins 	 DesIgned as Required in RG-348 Pages 3-66 to 3-71 

Required capacity 01 Permaneflt Pool = NA cubic feet Permanent Pool Capacity I. 1.2011__ lhe wav 
Required capacily al WOV ElevallOn = NA cubic feel Tollll Cftpaellyshould be I"" Perm nanl Poot Capacily 

pi.... se<:ond wav. 

12. Conslructed Wetlands 	 Designed as ReqUired in RG-348 Pages 3-71 to 3-73 

Required Water Qualily Volume for Conslrucled Wellands = NA cubic feel 

13. AguaLogicT¥ Cartridge System 	 DeSigned as ReqUired .n RG-348 Pages 3-74 to 3-78 

•• 2005 T.chrucal Guldanc. Manual (RG-34lI) does not exempt til" ~u"ed 20"1. inc_ wilh malnl NI1ICO conltftet with AquaLogic ru 



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

Filter basin area (RIA,) = NA square leet 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume lor Conlech Storm Filter System = NA cubiC leel 

'J.loO.........:;&.I,Jo.QAO RI;MOV ON OW TI; - NOU:AI,&I)W~P W.ATI;jiO\.l~I,ITY VO VM~S 


15. Grassy Swales Designed as Required In RG·348 Pages 3-51 103-54 

Design Paramelers lor the swale: 

Drainage Area to be Trealed by the Swate = A = 000 acres 
ImpervIous Cover in Drainage Area :;:: 000 acres 

Rainfall intensily = i :;:: 1.1 infhr 
Swals Slope = 001 ttlft 

Side Slope (z) = 3 
Design Water Deplh = y = 033 It 

Weigh led Runoff Coefficient = C = #DIV/O' 

Acs =cross-sectional area of flow in Swale = #DIV/O' sl 

Pw = Welled Perimeter = #DIV/O' leet 

RH = hydraulic radius oillow cross-section = AcsfPw = #DIV/O' leet 

n =Manning's roughness coefficient = 0.2 

15A. Using the Method Described in the RG-34B 

Manning's Equation : Q =..L!9. Acs RH213 SO 5 

#DIV/O' lee I 

a = CiA = #DIV/O' cis 

TO calculale t now velocity In \he .wale. 

V (Veloclly 01 Flow in Ihe swale) = Q/Acs = #DIV/O' ftlsec 

TO cDlc~InlAl lhe fnuJtJng "wale lenglh: 

L = Minimum Swale Length = V (ttlsec) • 300 (sec) = #DIV/O' leet 

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

158. Alternative Method using Excel Solver 

Design a = CiA = HDIV/O' cfs 

Manning's Equation Q = 0.76 cis Error 1 = HDIV/O' 
Swale Width= 6.00 It 

InSlruclians.I1I provided to the right (green comments). 

Flow Velocity HDIV/O' Itls 
Minimum Length = #DIV/O' 

Inslruclions ere provided 10 the right (blue comments). 

Design W,dlh = 6 ft 
Design Discharge = 0.76 cfs Error 2 = HDIV/O' 

Design Depth = 0.33 ft 
Flow VelOCity = 0.32 cfs 

Minimum Length '::::: 97.48 It 

II .ny 01 the resuhing val.- do nol ..-Ilhe dHign requlrernanl "' lonh in RG-34!. lhe deaign parametOfll fNly be modifred and lhe ",Iv"r rerun . 
If IIny of the resulting value" $1111 do nol mtMIt lhe deSign ~ul....".", HI forth In RG-34&. widening the s",ole bo"om value may nol be p055Ibl• . 

16. Vegetated Fitter Sirips Designed as Required In RG-348 Pages 3-55 10 3-57 



There ... no celeulat.ona required lor determininllihe load or size 01 vegetative fille, lri~ 


The 8OOlo romovall~ provided when the contribullng Orelnage aru don not exceed 72 leel (di'ecllon 01 flow) and 

lhe ,heel lIow "'aving lhe i~,oU1l co.... , is dintCled _0.. 15 IHt 01 .ng'..,..,ed Illlet' IItripS wilh maximum .,ope 01 ~ or 

aeross SO leel 01 nalurnl vegetation ."ilh a n'.uimum alope 01 10·.. Th</re elIn ~ II break In grade "" long as no slope ••ceeda 20"'" 


II v gel&llw filter strips .r. propoo.o<l 10' Dn intenm permanenl BMP they may be ,,[zed 8S de crlt..<! on Page l-S6 of RG-348, 

17. Wet Vaults 	 Designed as Requored .n RG·348 Pagas 3·30 to 3·32 & 3·79 

Required Load Removal Based upon Equallon 3.3 = 

Fir-st r:alculole lhe 10 d nlIT1o~1 at I 1 inlhout 

RG·348 Page 3·30 Equalion 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 Equalion 3.5: VOR = Q/A 

Q = Runoff rale calculaled above = 
A = Water surface area in the wet vault = 

VOR =Overflow Rale = 

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

Load removed by Wet Vault = 

II • bVpa;i1 occurs .t a ",lnf.1t Inlenslty 01 Ie.. than 1 1 Inlhou,s 
Caleulnle lhe efficiency reduction for the IIctUIII minI"" intensity rate 

AClual Rainfall Inlensity al which Wei Vault bypass Occurs = 

Fracllon 01 rainfalilrealed Irom Figure 3·2 RG·348 Page 3·32 = 

EffiCiency Reduclion for Actual Rainfall Intenslly = 


Resultant TSS Load removed by Wei Vault = 


18. Permeable Concrete 

NA Ibs 

0.22 C", Runoff Coclflcienl .. 0546 {IC,' .. 0 328 (IC) .0.03 
1.1 in/hour 

1 acres 

0.24 cubic leeUsec 

0.24 cubic feeUsec 
ISO square feel 

0.00 leeUsec 

53 percenl 


"VALUE' Ibs 


0.5 in/hour 

075 percenl 
0.83 percent 


#VALUE' Ibs 


Designed as Requrred In RG-348 

PERMEABLE CONCRETE MAY ONI.V BE USED ON THE CONTRfBUnllG ZONE 

19. BMPs Installed in a Series 	 DeSigned as Requ'ned ,n FlG·34ll 

Pag 5 3-79 to 3-83 

Pages 3·32 

Michael E. Barrall, Ph D. P E. r&colTllTWlndrd thllllha coe/ficienllot E, ~ ch.:o.ngvd Irom a 5 to 0.65 an May 3 2006 

ETOT = [1· ((1· E,) X (1· 0.65E,) x (1· 0.25EJ ))[ X 100 = 

EFFICIENCY OF FIRST BMP IN THE SERIES =E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 

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

20. 	Stormceptor 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtrealment= 
TSS Removal for Uncaptured Area = 

SMP SIZlRg 

Effective Area = 
Calculaled Model Size(s) = 

AClual Model Size (if multiple values provided In Calculated 
Model Size or jf you are choosing a larger model size) = 

Surface Area = 
Overflow Rale = 

Rounded Overflow Rate = 
BMP Efficiency % = 

LA Value = 

94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

8900 percent 

7000 percenl 

000 percent 

1576.28 Ibs 

NA Ibs 

0.0000 ac 


0.00 Ibs 

NA EA 

#NJA 


0 Model Size 

"N/A It' 

"VALUE' V~ 

#VALUE' V~ 

"VALUE' % 

#VALUE' Ibs 



TSS Crectil = 

Is SuffiCient Treatment (TSS ?: TSS Uncapt) 

TSS Treatment by B~P IL~ + TSS Uncap!.) = 

21. Vor1ech 

Required Removal in BMP Drainage Area: 
Impervious Cover OV8rtreatmant= 

TSS Removal lor Uncaplured Area = 
Sizing 

Eftective Area 
Calculalea Model Slze(s) : 

Actual Model Size (if choos,ng larger model size) = 

Suriace Area = 
Overflow Rale : 

Rounded Over1low Rale : 

aMP Efficiency U;'O ::: 

LR Value = 

TSS Load Cred,t = 

Is Sullieien! Treatmenl Credit?: TSS Uncapt) 

BMP (LM + TSS Uncapr) = 

HVALUE' Ibs 

HVALUE' 

HVALUE' 

NA Ibs 
ac 

0.00 Ibs 

NA EA 

~N/A 

Vx1000 Pick Model Size 

7.10 ft' 

#VALUE' V~ 

#VALUE' V, 

#VALUE' % 

#VALUE' Ibs 

#VALUE' Ibs 

"VALUE' 

.VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 311 012015 

Additional Information 15 provided lor cells with a red triangle in the upper right comer Piece the cursor over the cell 

Text shown in blue indicate location of instructions in tl1a Tachnical 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: Calculatloos trom AG·34B Pages 3-27 10 3-30 

Page 3·29 Equation 3.3: LM = 27.2(AN x PI 

where: L"l lOlA.!... PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load 

~ = Net Increase in impervious area for the project 

P = Average annual precipitallon, inches 

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

County = 


Total project area included in plan = acres Sireets
C 

Predevelopment Impervious area within the limits of the plan • =r-_C='~_...,acres 236.065 5.419 
Total post-development impervious area within the limits of the plan ' = acres Lots SF/Lot 

Total post-development impervious cover fraction · =f---===:'=""--l 82 6.225 510.450 11.718 
P = inches t 7.14 

LMTOTAL P":;OJtCi :::; 15383 Ibs. 

The val_ ~"t~""'ln tht!$<!' fil!lcla A.tIOUld be !OIIN IQtlll prolect .re... 

Number of drainage basins / oUlfalis areas leaving the plan area:::; 9 

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

Drainage Basin/Outfall Area No. = A S-8 

Total drainage basin/outfall area = 2.88 acres # 01 Lots SF/Lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 4 6225 0.57 acres 01 IC lor lots 

Post-development impervious area within drainage basin/outfall area = 051 acres acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.20 

LM THIS BASIN = 513 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vogetated Filtor Strips 
Removal efficiency = 80 percent 

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

4. Calculate Maximum TSS Load Removed [Loi lor Ihis Drainage Basin by the selected BMP Type. 

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 

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

Ac= 2.68 acres 

A,= 0.57 acres # 01 Lots SF/Lot 

Ap = 2.31 acres 6225 0.57 acres oilC lor lots 

LR = 555 Ibs a acres of street 

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



Desired LM THIS BASIN ::;: 513 Ibs . 

F = 0.92 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall ares. Calculallon. Irom RG-348 Pages 3-34 103-36 

Rainlall Deplh = 
Posl Developmenl RunoH Coel1icienl = 

On-sile Waler Qua lily Volume = 

011·sile area draining 10 BMP = 
Off-sile Impervious cover draining 10 BMP ::

Impervious !raelion of off-sile area = 
OH-site Runo" CoeHieient = 

011-sile Waler Qualily Volume = 

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

2.00 inches 
0.20 

4181 cubic leel 


calculations Irom RG·348 	 Pages 3-36 to 3-37 

0,00 acres 
0.00 acres 

o 
0.00 
o cubic feet 

836 


5017 cubic feel 

The /ollowing 54IC1I0n$ are u:s.ad 10 coicuille the requir~ water quality volume!a) /0< the solKted BMP. 
The val .... s 101 BMP T~ nol 5 ltete<! in cell C45 will show NA. 
7. 	Retention/lrriqation System 

Required Water Quality Volume for reten tion baSIn = 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area :; 

8. ElCtended Detention Basin System 

Required Waler Quality Volume for extended detention basin ::;: 

g. 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 :; 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins ::;: 


Minimum filter basin area ::;: 


Maximum sedimentation basin area ::;: 

Minimum sedimentation basin area = 

10. Bioretention System 

Required Water Quality Volume for Bioretention Basin ::;; 

11. Wet Basins 

Required capacity of Permanent Pool ::;: 
Required capacity at WQV Elevalion ::;: 

12. Constructed Wetlands 

Desloni1d as Requlled In RG-348 Pages 3-42 10 3-4Q 

NA cubic leel 

0,1 inlhr Enl'" MtOrmlNd permeability r&l. or .....umed YDlue 0 1 0 1 
NA square leel 
NA acres 

DeSIgned as Required In RG-348 

NA cubic leet 

DeSIgned as ReqUired m RG·346 

NA cubic feet 


NA square feel 


P gas 3-46 10 3-51 

Pages 3-56 10 3-63 

NA square leel For minimum walll' depth 01 2 leel 

NA square feel Fot maximum water dopth at e tHt 


NA cubic teel .VALUE! sf al 4' 01 deplh 


NA square leel 


NA square leel For minimum water depth 01 21_t 

NA square leel For m8Jlimum "'ater depth 01 8 IMt 

Designed 35 Required in RG-348 Pages 3-63 10 3-65 

NA cubic leel 

Designed as RequJred In RG·346 Pages 3-66 to 3-7 1 

NA cubic leel Pennanent Pool CIIpecitV i. 1 2G UmH lhe wav 
NA cubic feel Tobl CIIPl1cltl should be the Permarnmt Pool CIIPl1cily 

plus. second wav. 

DeSigned as Requlred ,n RG-348 Pages 3-7 I \0 3- 73 

Required Waler Quailly Volume for Conslrucled Wellands = NA cubic leet 

13. AguaLogic™ Cartridge System Designed as Required In RG·348 Pages 3-74103-78 

.. 2005 T..::hnieal Guidlln« Manual (RG-346) dQj>s nOI uemplt\>e required 20-' incruse ""th mninteNl~ contract WIlli AquaLoglc'" 



Required Sedimentation chamber capacity = 
Filter canislers (FCs) 10 Ireal wav ; 

Filter basin area (RIAe) ; 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume for Contech Storm Filter System; 

NA cubic feet 
NA cartridges 

NA square feet 

NA cubiC feet 

THf...5tZING RI'QVIAEIoIEN 5 F.oR THUOl OWING 8 P J QhQ.REMOVA 5 ARI: 8AS 

15. Grassy Swates Des.gned as ReqUired In RG·348 

Q1 C_~ CUl.,lEO WATEf.I QU~LITY VOL UM~S 

Pages 3-5 1 to 3-54 

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 RunoH CoeHicient ; C ; 


Acs =cross-sectional area of flow in Swale = 

Pw =Wetted Perimeter = 


RH :; hydraulic radiUS of flow cross-section =AcsfPw = 

n = Manning's roughness coeHiclent = 


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

Manning's Equation: Q =~ Acs RH2f.J S 05 

b = 0 t34 x a - zy 
i57 S05 

a = CiA = 

To ~lcuIBl. the Ilow v loeity In th 8WnJeo: 

V (Velocity 01 Flow in the swale) ; a/Aes; 

To cateut.t. the '.!luillng 5wale length: 

L =Minimum Swale Length ; V (f1Jsec) • 300 (sec) ; 

000 acres 
a00 acres 

1.1 in/hr 
001 f1J~ 

3 
033 It 

#DIV/O' 

#DIV/O' sf 

#DIV/O' feet 

#DIV/O' feet 

0 .2 

#DIV/O' feet 

#DIV/O' cfs 

#DIV/O' It/sec 

#DIV/O' leet 

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

158. Alternative Method using Excel Solver 

Design a = CiA = 

MannIng's Equation Q = 
Swale Width; 

Instructions 8r. provided to Ills right (green comments), 

Flow Velocily 
Minimum Length; 

Instructions 8re provided to Ihe right (btue comments). 

Design Width; 
Design Discharge; 

Design Depth; 
Flow Velocity; 

Minimum Length ::; 

#OIV/O! cis 

076 cis Error 1 = #DIV/O' 
6.00 It 

#DIV/O' f1Js 
#DIV/O ' ~ 

6 ft 
076 cis Error 2 = #D IV/O! 
0.33 ~ 
0.32 cis 

97.48 ~ 

II Rny or the 'Hulting values do nol ..-1 \he dosign ~uirement s t forth in RG-3'l8. \he design paramtters ""'Y be modified Bnd Ih. &oIve, ,.run. 
tlltny of the ~ling values sUIl do not ..-1 lhe de ign requir"", til ~ forth in RG-:J..I8. wldarling 1M .-Ie bonom val... ""'Y nOI be po~~lbl• . 

16. Vegetated Filter Strips Desi9nad as Requi,ed in RG·348 Pages 3-55 103-57 

http:RG-:J..I8


TIler. are no calculatlon& requ red Jor determining the load or size ot ~egellltlve lllter slrips. 

The 80'lIo removal I. provided when lhe contrlbuling drainage area dOH nol exceed n lDet (dlrection of flow) and 

the s ....t lIowl...",n9 Ihe Impervloua cover i. dlr"IMiacro • t5 IHI 01 engfnHfed filler strips with maximum slo~ of 20'\0 0< 


pcron SO leet 01 NIIul'1Il vegetation wllh a maximum III0pe of H)·' Thare can 1M • break in grade a,long.a no !lIope IIcHda 20 .... 


"vegetlluve loIIe••trips are propoMd 101 In Inltrlm penl'l&nenl BMP. they may b<> sized OIS desc"bed on Page 3· 56 01 RG-348 

17. Wet Vaulls Designed as ReqUired in AG·348 Pages 3·30 10 3-32 & 3·79 

Required Load Removal Based upon Equation 3 3 = NA Ibs 

Flr.1 calculate the load removal I 1 1 Inlhour 

RG-348 Page 3-30 Equation 3.4 : 0 = CiA 

C = runof1 coetilcienlior Ihe drainage area = 0. 12 C & RunaH CoeHlclent =0 546 (ICI' + 0.328 (IC) ~ 0.03 
i = design ralnlall inlensity = 1.1 inlhour 
A = drainage area in acres = 1 acres 

o = 1I0w rate in cubic leet per second = 0.13 cubic feet/sec 

RG-348 Page 3-31 Equallon 3.5: VOR = O/A 

o = Runoff rale calculaled above = 0.13 cubic feet/sec 
A = Waler surtace area in Ihe wei vaull = 150 square feet 

VOR = Overtlow Rale = 0 .00 feet/sec 

Percenl TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wei Vault = #VALU E' Ibs 

II a bVP"5" occur" al " ralnlall Intensily 01 1851 lhan 1 t in/hours 
Calcul • IN efficiency reduction lor Ihe eclUDI rain'allinlenlity ral. 

Actual Rarnlall Inlenslly al which Wei Vault bypass Occurs = 05 In/hour 

Fracl ion 01 rainlalilrealed lrom Figure 3·2 RG·348 Page 3·32 = 075 percenl 
Efficrency Reduclion lor Aclual Rainlall Inlenslly = 0.83 percenl 

Resultanl TSS Load removed by Wei Vault = "VALUE! Ibs 

18. Permeable Concrete DeSigned s Require<lln RG·l46 Pages 3·79 10 3·8J 

PERMEABLE CONCRETE MAY ONLy BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series DeSigned as ReqUired In RG·346 Pages 3·32 

!\llth",,1 E. SUrTen. Ph.D .. P.E recommended thllilho coeHlclenl lor E, be chango<! hom 0.5 ro 0.65 on MaV 3, 2Q()l; 

ETOT = [1 - ((1· E,) X (1 - 0.65E,) x (1· O.25E,))[ X tOO = 94 .01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SER IES = E, = 000 percenl 

THEREFORE, THE NET LOAD REMOVAL WOULD BE : 

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

LR = ETCT X P X (A, X 34.6 X Ap XO.54) = 652 .22 Ibs 

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

Impervious Cover Overtreatmenl= 0 0000 ac 
TSS Removal lor Uncaptured Area = 0.00 Ibs 

BMP Siz:lng 
Effective Area = EA 

Calculated Model Size(s) = 
Aclual Model Size (il multiple values provided in Calculaled 

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

Surface Area :; #N/A 

Overtlow Rale = #VALUE' 

Rounded Overflow Rate :; #VALUEr 

BMP Efficiency % ;:: "VALUEI % 

LR Value = #VALUEr Ibs 



"VALUE' Ibs 

IS SuNlclenl Treatmenl Available? Uncap!.) .VALUE' 

TSS Trealment by BMP (LM + TSS Uncap!.) .VALUE' 

21. Vortech 

Sizing 

Required TSS Removal In BMP Drainage Area~ 
Impervious Cover Ov8'lreatment~ 

TSS Removal 10' Uncaptured Area 

Effective Area 
Calculated Model SIze(s) 

NA 
o DOGe 
000 

NA 
ffNfA 

Ibs 
ac 
:bs 

EA 

Aclual Model Size (if choosing larger model size) ~ Vx1000 Pick Model SIZe 

Surtace Area = 
Overtlow Rale = 

Rounded Overttow Rate = 
BMP Efficiency 0)/0 .::::: 

LA Value 

7.10 

ffVALUE' 

ffVALUE! 

.VALUE! 

ffVALUE' 

H' 
V. 

V. 

% 

Ibs 

TSS Load Credil = "VALUE' Ibs 

IS SuffiCient Treatmen1 Available? ? TSS Uncapl.) WALUE' 

TSS by BMP + TSS Uncapt) ffVALUF 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 3110/2015 

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

Text shown in blue indicate localion of instructions in the Technical Guidance Manual - AG-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: Calculal lons Irom RG·34<! Pages 3-27 to 3-30 

Page 3-29 Equalion 3.3: LII. = 27.2(AN X PI 

where: Lr.1TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% ot increased load 

AN = Net increase in impervious area for the project 

P = Average annual preCipitation, Inches 

Sire Dala' Delermine Required Load Removal Based on Ihe Enlire Projeci 
Counly = Comal 

Tolal projecl area Included in plan ' = 45.67 acres Sireeis 
Predevelopment impervious area within the limits of the plan · = 0.00 acres 230,065 5.419 

Total post-development impervious area within the limits of the plan ~ ,:r---,'E:'~--'acres LOiS SF/Lot 
Total post-development impervious COver fraction ' =1---=::::"---1 82 6.225 510,450 11.718 

p,: Inches 1714 

L/,4 TOTAL PROJECT ': 15383 Ibs. 

Number of drainage basins I out falls areas leaving the plan area ': 

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

Drainage Basin/Outfall Area No. = A 5-9 

T olal drainage basin/outlall area = 2.60 acres # of LOiS SF/Lot 
Predevelopment imperviOus area Within drainage basinJoutiall area = 0.00 acres 6225 0.57 acres of IC lor lots 

Post·developmenl impervious area WIthin drainage baSin/outfall area = 0.57 acres acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.22 

L"t ThlS BAS!N ': 513 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP ~ Vegelated Fllt. , Strips 
Removal elliciency = 80 percenl 

Aqualoglc Ca~r idge Filler 
Bioretent!on 
Conlech StormFllier 
Conslructed Weiland 
Extended Delenlion 
Grassy Swale 
Retention / I(ligation 
Sand Filler 
Stormceptor 
Vegelaled Filler Sirips 
Vo~echs 

Wet Basin 
Wei Vaull 

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

AG-348 Page 3-33 Equalion 3 7: LR = (BMP elliciency) x P x (A, x 34.6 + Ap x 0. 54) 

wnere: Ac;: Total On·Slte drainage area in the BMP catchment area 

A; = Impervious area proposed in the BMP catchmenl area 

Ap = Pervious area remaining in the BMP catchment area 

LR = TSS Load removed Irom Ihis calchmenl area by Ihe proposed BMP 

Ac = 2.60 acres 

AI = 0.57 acres # of LOIS SF/Lol 

Ap = 2.03 acres 6225 0.57 aCres of IC for lots 

LR = 551 Ibs a acres of street 

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



Desued l td TMiS 6,o1,SIN = 513 Ibs 

F = 0.93 

6. Calculate Capture Volume required by the BMP Tvpe for this drainage basin I outfall area. Calculations from RG-348 Pages 3·34 103-36 

Rainfall Deplh = 2.20 Inches 
POSI Developmenl RunoH Coefficienl = 0.21 

On-site Water Quality Volume = 4433 cubic feet 

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

OH,slle area draining 10 BMP = 0.00 acres 
Olf-slte ImperviOus cover draining to BMP = 0.00 acres 

Impervious fraction of oN-site area = o 
OH·sile RunoH Coefficienl = 0.00 

OH-slte Waler Qualily Volume = o cubic leel 

Siorage for Sedimenl = 887 

Total Capture Volume (required water quality volume(s) x 1.20) = 5319 cubic leel 
~ roIlOVli~..ectiOl19 ar. us&d to calculate the fequintcl waler quafrly volu""I(') lor Ihe Mlacled BMP. 
The wi,," lor SMP T~ not soloetad in cell CoIS ..ill .1>0.. NA 
7. Retention/Irrigation System Dastgned as Requinad In RG-348 Pnges 3--42 10 3-46 

Required Water Quality Volume lor retention basin :;::: NA cubic feet 

Irrigation Area Calculations: 

Soil in1il1ra1ion/permeability rate = 0_1 inlhr Enl r det.rmined pormc>3bIlUy fllle Or "".umed VBI .... 01 0 I 
Irrigation area = NA square feel 

NA acres 

8. 	Extended Detention Basin System Designed as ReqUired In RG·348 Pages 3--46 10 3-5 1 

Required Waler Qualily Volume for extended delenlion basin = NA cubic leel 

9. 	Filter area lor Sand Filters DflSlgned as Requoroo In RG·348 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA cubic feel 

Minimum filter basin area = NA square feel 

Maximum sedimentat ion basin area = NA square feel For minimum ...ter depth of 2 'eel 
Minimum sedimentation basin area = NA square leel For m,,.,mum wal" depth o. 8 l.et 

9B. Panial Sedimentation and Filtration System 

Waler Quality Volume lor combined basins = NA cubiC teel .VALU!;I 51 al 4' 01 deplh 

Minimum liller basin area = NA square leel 

MaXimum sedimentallon baSin area = NA square leel for mlnimum w IOf depth ot 2 feel 
Minimum sedimenlalion basin area =. NA square leel For maximum watOf daplh at 81MI 

10. Bioretention System 	 DeSIgned as Requued In RG·348 Pages 3--63 10 3-65 

Required Waler Quality Volume for Bioretention Basin = NA cubic leel 

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

Required capacity of Permanent Pool ;:: NA cubiC leel Permanent Pool CGPOClty i. ' .20 I",•• the wav 
Required capacily al WOV Elevalion = NA cubic leel TOlal CnPDcity 5hould be the Permanenl Pool CGPDClty 

plus. MCond wav 

12. Constructed Wetlands 	 Designed as Requl(€(j in RG·348 Pages 3·71 10 3· 7 3 

Required Water Quality Volume lor Constructed Wetlands = NA cubic feel 

13. AquaLogicnl Cartridge System DeSigned as Required In RG.348 Pages 3--74103-78 

•• 2005 Technical GUIdance a.tonual (AG-348) does not eyempl the ~uired 2~ in~reft... WIth INIlntenanr.e contrlUl ..ith AquaLogIc"'. 



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

Filter basin area (RIA,) = NA 

14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Contech Storm Filter System = NA 

cubic feet 
cartridges 

square feet 

cubic feet 

T.tIL;.SfZlNG1IE.QUII-lE l;1fi fOil Ttll; fOl.I.OWING IlMP oREMQVALS ARE.PASED UP..Qt-; E QW RATES -llOT CAI.CUJ.ATfD WMEf.! QUALITY VQLUM~ 

15. Grassy Swales 	 Designed as Requlled 10 RG-348 Pages l-51 to l-54 

Desian 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 RunoH Coefficient: C : 


A.::.s = cross-sectional area of flow in Swale = 

Pw =Wetted Perimeter = 

RH : hydraulic radius oi flow cross-section: AcsfPw : 

n = Manning's roughness coefficient = 

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

Manning's Equation: Q : ~ Acs RH" SO 5 

b: 0.134 x Q - zy 
y167 S05 

a: CiA: 

TO c:llc.ut3l.e tN 'low wloclty In the ...rue. 

V (Velocity 01 Flow in the swale) : Q/Aes: 

To c.olculJltAl th ••usulling 6wule length ' 

L : Minimum Swale Length: V (IIfsec) • 300 (sec) : 

0.00 acres 
000 acres 

1.1 in!hr 
001 	ItItt 

3 
0.33 tt 

#DIV/O' 

#DIV/O' 51 

#DIV/O' leet 

#DIV/O' leet 

0.2 

#DIV/O' leet 

#DIV/O' cis 

#DIV/O' IIfsec 

#DIV/O' leet 

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

15B. Alternative Method using Excel Solver 

Design a : CiA: 

Manning's Equation Q : 
Swale Width: 

Instrucllons .rB provided to the right (green comments) 

Flow Velocity 
Minimum Length = 

Instruclions ",e provided to the right (blue comment s). 

Design Width: 
Design Discharge = 

Design Depth: 
Flow Velocity: 

Minimum Length = 

#DIV/O' cis 

0.76 cis Error 1 = ffDIV/O' 
6.00 tt 

ffDIV/O' IIfs 
#DIV/O' tt 

6 tt 
0.76 cis Error 2 = #DIV/O' 
033 tt 
0.32 cis 

97.48 tt 

II gnv ollhe resulting \Ill1 ...... do nol meet the dellign requirement Se1 forth in RG-34I1. the dRlgn p&r.mwt8111 may b.- modllieeland the $Ohler ,e"m 
" snv 01 tile ..suiting .nlue~ still do not me<l1 the de~ign requirement !Hil 10nl1 in RG-348. widen''''iJlhe s wale bottom value may not be po'!ilble 

16. Vegetated Filter Strips 	 Designed as Required in RG-348 Pages 3-55 (0 3·57 



TM«I ..... no calculations roquirCld 10. delennlnlng \he load o. 6iD 01 vegelJlliv~ fill'" alrips. 

The 80'10 ...mowl i5 provided wMn the contributing drainage 8I'I1II dooll nol exceed 72 IHI (dlnoetion of now) and 

tlle &JIeet flow luvinglhe Impervious cover is dite<;led ae.o» 15 Il!<lt 01 engl.-tCId llIte••trips WIll> rnal(JRlUtn "ope 01 2~ or 

act~ SO 'eel 0' naturel vogelllhon with .. "",.imum elope 01 t ~ Tiulre can ~ n btwIk 'n grade .510n9 ... no .tope excMda 20% 


" YegelOtive "".. Ilrip lire p,oPQi>ed lor an Int..lm petTI\IlI>OInl BMP, they may b4! .Iud '" d ""rlbod on I'I!IgII 3-Sa 01 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 = NA Ibs 

Firllt calcuhUI the load removal al t 1 In!hOU' 

RG·348 Page 3-30 Equation 3.4: 0 = CiA 

C = runoH coefficient for the drainage area = 0. t3 C '" Runoff Coellici nl,. 0546 (IC)' + 0 328 (IC). 0 03 
i = deSign rainfall inlensily = 1.1 infhour 
A =drainage area in acres = 1 acres 

o = flow rate In cubic feet per second = O. t4 cubic feetlsec 

RG-348 Page 3·31 Equation 3.5 : VOR = OJA 

o = Runoff rate calculated above = 0.14 cubic leetlsec 
A =Water surlace area in the wet vault = '50 square leet 

VOR =Overflow Rate = 0.00 leetlsec 

Percent TSS Removal from Figure 3·t (RG·348 Page 3·3t ) = 53 percent 

Load removed by Wet Vault: #VALUE' Ibs 

If. bVp"!I& occu", at II rainfall inlansity of leu than 1 I ,,""oun 
C8lcul8le the efficiency reduclion lor lhe actual rainfall inlen5ily mIll 

Actual Rainfall IntenSity at which Wet Vaull bypass Occurs = 05 inlhour 

Fraction of rainlalilreated from Figure 3·2 RG ·348 Page 3·32 : 075 percent 
Efficiency Reduction lor Aclual Rainlall Intenslly = 0.83 percent 

Resullant TSS Load removed by Wet Vault: #VALUE' Ibs 

18. Permeable Concrete DeSIgned as Required In RG-348 Pages 3·79 to 3 -83 

PE.RMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

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

MichMl E. BOrTOlI, Ph 0 .. P E. recommended tha1tke coelticl nl lor E, be ch/"'ged "am 0.5 10 065 Cn May 3, 200ti 

Eror =[1. ((1 - E,) X (1· 0.65E,) x (t - O.25E,))1 x 100: 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES: E, = 89 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES: E,: 7000 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES =E, = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE 

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

LA: Erar X P X (A, X 34 .6 X Ap XO.54) = 647.53 Ibs 

20. Stormceptor 
ReqUired TSS Removal in BMP Drainage Area: NA Ibs 

Impervious Cover Overtreatmenl= 00000 ac 
TSS Removat for Uncaptured Area = 0.00 Ibs 

BMP Sizing 
Effective Area = NA EA 

Calculated Model Size(s) : #N/A 
Actual Model Size (if multipte va lues provided in Calculated 

Model Size or if you are choosing a larger model size) = 0 Model Size 

Surface Area: #N/A It' 

Overflow Rate = #VALUE! Va 

Rounded Overflow Rate = #VALUE' Va 

BMP Efficiency %: #VALUE' % 

LR Value = #VALUE' Ibs 



TSS Load Credil = 

Is Suflicient Treatmen: Available? (TSS Credit?: TSS Uncapt.) 

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

21. Vortech 
Required TSS Removal in BMP Drainage Area= 

Impervious Cover Overtreatment;:: 
TSS Removal lor Uncaplured Area = 

BMP Sizing 
EHective Area :::: 

Calculaled Model Size(s) = 

Actual Mode! Size (if choosJng larger fT'ode\ size) :::: 

Surface Area = 
Overflow Rale = 


Rounded Overflow Rate = 

BMP Efficiency % = 


LR Value ::: 

TSS Load Credll = 

IS Sufficient Treatment Available? (TSS Credit?: TSS Uncap!.) 

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

~VALUE' los 

~VALUE' 

#VALUE' 

NA Ibs 
00000 ac 

0.00 Ibs 

NA EA 
#N/A 

P,ck Model S,ze 

7.10 ft2 

.VALUE' Va 

.VALUE' Va 

.VALUE' % 

.VALUE' Ibs 

#VALUE' Ibs 

#VALUE' 

.VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 &. 6 
Date Prepared : 311012015 

Additionallnlormalion is provided lor cells with a red triangle In the upper right corner. Place the cursor over the cell . 

Text shown in blue indicate location 01 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 10 3·30 

Page 3-29 Equal ion 3.3: LM = 27 2(AN x p) 

....mere: L~"" TorAlPRC .JEC ':" = Required TSS removal resulting lrom the proposed development = 80% of increased load 

AN = Net increase in impervious area lor the project 

P = Average annual precipitation . Inches 

Sile Oala: Delermine Required Load Removal Based on Ihe Enlire Projeci 
Counly = Comal 

Total project area included In plan • = 45.67 acres Sireeis 
Predevelopmenllmpervious area within the limits of the plan ;0 ='--_~7-:_--,acres 236.065 5.419 

Total posl·development impervious area within the limils of the plan- = acres LOIS SF/Lol 

Total post ·developmenllmpervious cover fraction ' =1---=====-----1 82 6 .225 510.450 11.718 

P = inches 17.14 

LM TOT Al PROJECT = 15383 Ibs. 


The values entered In the~~ heidi 6hould be l or the tOLlI project 3r"" 


Number of drainage basins I oulfalls areas leaVing Ihe plan area = 9 

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

Drainage Basin/Outfall Area No. = A 5-12 

TOlal drainage basin/oulfall area = 0.30 acres # of Lots SFlLot 
Predevelopment Impervious area within drainage baSin/outfall area = 0.00 acres o 6225 0.00 acres of IC 

Post-development impervious area within drainage basm/outfall area;:: 0.20 acres 8905 0.20 acres 01 sIr 
Post-development impervious fraction within drainage basin/outfall area = 0.68 0.20 TotallC (a o 

LM THIS BASIN = 183 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = None 
Removal efficiency;:: percent 

Aqualogic Cartlidge Filter 
Bioretention 
Contech StormFilter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention ! Irrigation 
Sand Filter 
Stormceplor 
Vegetaled Filter SI"pS 
Vortechs 
WeI Basin 
Wet Vault 

4. Calculate Maximum TSS Load Removed (L.) for this Drainage Basin bv the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7: LR = (BMP eflrciency) x P x (A, x 34.6 + Ap x 0.54) 

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

A = Impervious area proposed in the 8MP catchment area 

Ap = Pervious area remaining in the 8MP catcfiment area 

LR = TSS Load removed from Ihls calchmenl area by the proposed BMP 

Ac= 0_30 acres # of Lots SF/Lot 

AI = 0.2Q acres o 6225 0.00 acres of IC 

Ap = 0.10 acres 8905 0.20 acres 01 str 

LR = 0 Ibs 0.20 TotallC (a' 

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



Desired Lv TrlIS 9,ASIN :; o Ibs. 

F = ~DIVlO! 

6. Calculate Capture Volume reguired by the BMP Type tor this drainage basin I outfall area . Calculaloons from RG-348 Pag... 3-34 103-36 

Ralnlall Deplh = ~DIVIOI Inches 
Post Development Runoff Coefficient ;:;: 0.49 

On-site Water Quality Volume ;:;: ~DIVlO! cubic leel 

Calculalions Irom RG-34S Pages 3-36 10 3-37 

Off'Slle area draining 10 BMP = 0.00 acres 
OH-site Impervious cover draining to BMP = 0.00 acres 

ImpervIous fraction 01 oH-site area :; o 
Off-sile Runoff Coeiflcienl = 0.00 

Off-sile Waler Qualily Volume = ~DIVlO! cubi c leel 

Siorage lor Sedimenl = #DIVlO! 

Total Capture Volume (required water quality volume(s) x 1.20) = #DIV/O! cubic leel 
Thll tollowlng sect,ons.I'1I used to c:llcut \11 tho ""IUlred wollllr quality volume(a) lor Ihe HlKIlId 8MP 
The wlue1 tor 8MP Types not H/ectl!d In un C45 wl if -!>ow NA 
7. Retention/1rriqation System Designed 8S ReqUired in RG-348 Pages 3-42 10 3-46 

Required Water Quality Volume for retention basin ;:;: NA cubic leel 

Irrfgation Area Calculations: 

Soil infiltration/permeability rate = 0.1 Inlhr Enter determined per_ bllll'f \"lIte or ••Slimed wlue 01 a 1 
Irrigation area :; NA square feet 

NA acres 

8. Extended Detention Basin System Des'9n!>d a!l Required In RG·348 Pag s 3-46 10 3·51 

Required Water Quality Volume tor extended detention basin :; NA cubic feet 

9. Filter area for Sand Filters Destgne as ReqUiNd 'n RG·348 Pages 3-58 to 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedimentation basin :; NA cubic feet 

Minimum fil ter basin area ::: NA square feet 

Maximum sedimentation basin area ::: NA square leel FOf minimum .-:lter plh 01 2 lee, 

Minimum sedimentation basin area ::: NA square leel Fo, m:ulmum wato, <k'plh 01 a 111<)\ 


9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins ;:;: NA cubIC feet 
SF @ Given Deplh 

,VALUEI 
Given Deplh Width 

5 60 

Minimum filter basin area = NA square leet 60 

Maximum sedimentation basin area = 

Minimum sedimentation basin area ;:;: 

NA 
NA 
NA 

square feel 
square feet 
square feet 

For minimum ..,t.r depth 01 2 f .. 
For Given water Mpth 
For maximum wlI1er d<>pth 01 8 I t 

60 
60 
60 

10, Bioretention System Poges 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 10 3-7 1 

Required capacity of Permanent Pool = NA cubic leel Pormonenr Pool Cap ,;Iy i. , 20 timM the wav 
Required capacity at WQV Elevation = NA cubiC leel Totel Capacl'1 Ihould ~ 'he Pc ...... """t Pool Cep.oClly 

plul • .econd wav 

12. Constructed Wetlands DeSigned as ReqUIred on RG·348 Pages 3-71 103-73 

Required Waler Qualily Volume tor Conslrucled Wellands = NA cubiC feet 

13. AguaLogic™ Cartridge System DeSigned as Required in RG·348 Pages 3-7410 3·78 

•• 2005 Technical Guidllncl Manu.ol (RG-348) does not ••empt the requited 20'1 IncreaM with maintenance contract with AqUltLoglc ru. 



Required SedimentatIon chamber capacity = NA cubic leeI 

Filler canislers (FCs) 10 Ireal wav = NA canrldges 

Filler basin area (RIAe) = NA square feel 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler auailly Volume lor Conlech SlormFilier Syslem = NA cubic 'eel 

W SlllNG BeQUJF.JEME~ tlR IHE.f.QI..LOIVING B I~ II.O~P F.JEMQ'lA 

15. Grassy Swales Des.gned as Aequlred In AG-348 Pages 3-51 10 3-54 

Desian parameters lor the swale: 

Drainage Area 10 be Trealed by Ihe Swale =A = 
ImpervIous Cover in Drainage Area = 

Rainfall intensity = I = 
Swale Slope = 

Side Slope (z) = 
Design Waler Deplh =y = 

Weigh led Runol! Coe!!icienl =C = 

Acs = cross-sectIonal area of flow in Swale = 

Pw =Wetted Perimeler = 
RH = hydraulic radius of flow cross-section = AcsfP~'l = 

n = Manning's roughness coefficient = 

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

Manning's EquatIon: Q =.1A51 Acs RH2;3 S O:' 

b = 0.134 x a - zy 
yl67 S05 

Q = CiA = 

To cnlculnt8 the flow ",,'oeity in the IW Ie . 

V (Velocily 01 Flow in Ihe swale) = QJAcs = 

To C31culaT8 the 'Hulling swal. lenglh. 

L = Minimum Swale Lenglh =V (ttlsec) . 300 (sec) = 

000 acres 
0.00 acres 

1.1 in/hr 
D01 1t1ft 

3 
033 11 

#DIV/O' 

#DIV/O' sl 

#DIV/O' lee I 

#DIV/O! feel 

02 

#DIV/O' feel 

#DIV/O! cis 

#DIV/O' ftlsec 

#DIV/O! feel 

If any of Ihe resulling values do not meelthe design requiremenl sel fanh in RG·348 . the design paramelers musl be modilied and Ihe solver rerun. 

158. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equalion a = 
Swale Width= 

In.lruchons are pro. ided to the right Cgreen comments). 

Flow Velocily 
Minimum Lenglh = 

Instructions 8re provided to the right (blue comments ). 

Design W idlh = 
Design Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Lenglh = 

NDIV/O' cis 

0.76 cis Error 1 = #DIV/O! 
6.00 ft 

#DIV/O' ttls 
#DIV/OI II 

6 ft 
0.76 cis Error 2 = #DIV/O' 
0.33 II 
0.32 cis 

97.48 ft 

If any 01 the _ulling volLJH do not ~II"" d<>5ign requirement set forth in RG-348. lhe design parameter'S may be modIfied and 1M 101".. rerun. 
If any ollhe mult'ng ""IUM .1.11 do not mMll'" dHign requiremenl sellorth in RG-348. widening the &wale bottom value mav not be possible 

16. Vegetated Filter Strips Designed as ReqUired In AG·348 Pages 3-55 10 3·57 

http:IHE.f.QI


There ere no CIIlculations required for determining lhe 1000d or size of V&get:ltilli! IUter stn~ 
The 80"4 removal IS provided when lite contributlng dmiMge.,.., d~ nol OJ(cHd 72 loel (direction 01 Itow) and 
11M ,,,", now I ""'1>9 lite lmpervlou cove< Is dlr"cted lief"'. 15 leel 01 engineered lille< atrips with maximum Ilope of 2~ or 
&cro&a 50 leet 01 NllumJ Y6gellllion with a maximum stope of 10'11. The,. C<ln M. breaJc In grade • • Iong ,no sl~ ••ceed1l20 

It vegetal!.. fille. SlnJ>1l .,.. p.opor.e<:l fOf en interim permanenl BMP, lhey may be . ized a.. described on Page 3-56 01 RG.348. 

17. Wet Vaults DeSigned as Requlled In RG· 348 Pages 3-30 10 3-32 & 3-79 

Required load Removal Based upon Equation 3 3 = NA Ibs 

FlI's l e.o.h:lI1ett the lOiId remav t at 1 I Inlhour 

RG-348 Page 3-30 Equation 3.4 : a = CIA 

C = runoll coell,ciem lor the drainage area = 0.51 C =RunoH CoethCl8nl =O.~6 (IC)' + 0.328 (IC) • 0.03 
j ::: design rainfall intensity = 1.1 in/hour 

A =drainage area in acres = , acres 

a = lIow rale in cub,c feet per second = 0.56 cubic feetlsec 

RG-348 Page 3-3t Equation 3 5: Va. = alA 

a = Runoff rate calculaled above = 0.56 cubic feetlsec 
A =Water surface area in the wet vault = t 50 square feet 

Va. = Overllow Rate = 0.00 feetlsec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent 

load removed by Wet Vault = #VAlUEI Ibs 

It • byp"" occ"", at a rSIRI IIlnlenSlty of leu lh nIl in/hours 
C,leul3lt IIMettiCHtncy n!dUClion lor lhe Dctual rainfall.nlensilV mle 

Actual Rainfalilmensity at which Wet Vault bypass Occurs = 0.5 in/hour 

Fraction 01 rainlall treated from F'gure 3-2 RG -348 Page 3-32 = a 75 percent 
Effic,ency Reduction lor Actual Rainlalliniensity = 0.83 percent 

Resultanl TSS load removed by Wet Vault = #VAlUE' Ibs 

18. Permeable Concrete Designed as ReqUlrl!d In RG-348 Pages 3-7910 3-83 

PERMEABLE CONCRETE iAYONL" BE USeD ON THE COtlTRIBUTING ZONE 

19. BMPs Installed in a Series D~s.gned as Required ,n RG-348 Pages 3-32 

"'Ieh of E. B,,,,,,n Ph 0 .. P E. reeolM' odad lhill lhe coeHicl~nllOl EJ be eMn d from 0' 10 o liS on ""'V 3, 2006 

ETOT =[1 - ((1 - E,) X (1 - 0.65E,) x (1 - 0.25E,))[ X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8S 00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percent 

THEREFORE. THE NET lOAD REMOVAL WOULD BE: 


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


l. =ETOT X P X (A, X 34 .6 X Ap XO.54) = 221.03 Ibs 

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


Impervious Cover Overtrealmem= 00000 ac 

TSS Removat lor Uncaptured Area = 0.00 Ibs 


aMP Sizing 

Effective Area = NA EA 


Calculated Model Size(s) = #N/A 

Actual Model Size (il multiple values provided in Calculated 


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


Surface Area = #NlA ft' 

Overllow Rate = #VALUE! Va 

Rounded Overflow Rate :=. #VALUE' Va 

BMP Efllciency % = #VALUEI % 



LA Value = 

TSS Load Credil = 

Is Sulf,cienl Trealmenl Available? (TSS Credil ? TSS Uncapt.) 

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

21. Vortech 
Required TSS Removal In BMP Drainage Area= 

Impervious Cover Overtreatment= 
TSS Removal lor Uncaplured Area = 

BMP Sizing 
Effective Area = 

Calculaled Model Size(s) = 

AClual Model Size (il choosing larger model size) = 

Surface Area = 
Overflow Rale = 

Rounded Overflow Rate = 

8MP Ef1iciency % = 
LA Value = 

TSS Load Credit = 


Is Sulflclent Trealment Available? (TSS Credil" TSS Uncapl.) 


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


HVALUE' 

nVALUE' 

HVALUE' 

HVALUE' 

NA 
0.0000 

0.00 

NA 
#N/A 

Vx l000 

7.10 

HVALUE! 

nVALUE' 

HVALUEI 

HVALUE' 

nVALUE' 

HVALUE' 

HVALUE' 

Ibs 

Ibs 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

"' V~ 
Vm 

% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6 
Date Prepared: 311012015 

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 01 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 proiect : Calculations from RG-34S Pages 3- 27 to 3-30 

Page 3-29 Equation 3.3: L,.• = 27 .2(AN X PI 

where: LM r O TAL ?RCJE::; r = Required TSS removal resulting from the proposed development:;;: 80% of Increased load 

AN = Nellncrease in impervious area for 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 · = acres Streets 
Predevelopmenl impervious area within the limits of the plan = acres 236.065 5.4t9 

Total post-development impervious area within the limits of the plan' _ r----cF-::7-,acres Lots SFllot 
Total post-development impervious cover fraction • =I--~~---i 82 6.225 5tO,450 t1.7tB 

P = inches t 7.14 

L~.\ TOTAL FOOJEC.T = t5383 Ibs. 


n.. V3/ue$ entered In lno"" fields snould t>.lor the tottlt project ar ~ . 


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

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

Drainage Basin/Outfall Area No. = A 5-4A 

Total drainage basin/outfall area = O.V! acres # of Lots SF/Lot 
Predevelopment impervious area within drainage basin/oulfall area = 0.00 acres o 6225 0.00 acres oltC 

Post-development impervious area withIn drainage basin/outlaH area = 0 .17 acres 7396 O. t 7 acres of str 
Post-development impervious fraction within drainage basinloutfall area = 0.61 O. t7 Tatat IC (a, 

L/.1THIS BAS'N = 152 Ibs. 

3 . Indicate the proposed BMP Code for this basin. 

Proposed BMP = None 
Removal eHiciency = percent 

Aqualoglc Cartridge Filter 
Biorelenlion 
Contech Storm Filter 
Constructed Weiland 
Extended Detention 
Grassy Swale 
Retention /Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wei BaSin 
Wet Vault 

4. Calculate Maximum TSS Load Removed [L.) for this Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 EquatIon 3 7 LA = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54) 

~ere : 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 catchmen t area by Ihe proposed BMP 

Ac= 0.28 acres # of Lots SF/Lot 

A, = 0.17 acres o 6225 0.00 acres of IC 

Ap = O.tl acres 7396 0.17 acres of str 

LA = 0 tbs o. t7 Total fC (a, 

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



Desired 4..1 TH'S ~"SIN = o Ibs 

F = NDIV/O! 

6. Calculate Capture Volume required bv the BMP Type for this drainage basin I outfall area. Calculations from RG-34S Pages 3-34 10 3-36 

Rainlall Deplh = NDIVlO! Inches 
Post Development RunoH Coefficient = 0.42 

On-sile Waler Qualily Volume = NDIV/O! cubic feel 

Calculations from RG·348 Pages 3-3610 3-37 

OH-sile area draining 10 BMP = 0.00 acres 
OH-site Impervious cover draining to BMP = 0.00 acres 

Impervious fraCllon of oH-site area = 0 
OH-sile Runoff Coefficienl = 0.00 

Off-site Water Qualily Volume = NDIVIOI cubic feel 

Siorage lor Sedimenl = NDIV/O! 

Tolal Caplure Volume (required waler quality volume(s) x 1.20) = #DIVIOI cubic feet 
Thil IQllowlng """',ons 8,. used 10 calcula1e the ,equired Mite, quality volu"",'s) lor the Hlect.d B~P 
The value lor B~lP T'fPelI not .ol..:led in cell C45 will show HA
7_ Retentioni1nigation Sys1em Designed as ReqUIred In RG·348 Pages 3-42 10 3-46 

Required Waler Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.1 inlhr Enle, delennined p",meobillly 'al! Of a!i5umed vDI... 01 0 I 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System 	 Desillned as Requlloo In RG-348 Pages 3-46 103-5 1 

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

9. Filter area for Sand Filters 	 Designed s ReqUired '" RG·349 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA cubic feel 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet Fo, minimum wate, do!plh 01 21eel 
Minimum sedimentation basin area = NA square feet Fo, malimum wale, depth 01 8 feel 

9B. Partial Sedimentation and Filtration System 
SF @ Given Deplh Given Deplh Widlh 

Water Quality Volume for combined basins = NA cubic fee! ,VALUEI 5 60 

Minimum filter baSin area = NA square teet 60 

Maximum sedimentation basin area = NA square feet FOt minimum waler cleplh 01 2 IMI 60 

Minimum sedimentation basin area = 
NA 
NA 

square feet 
squa"re feet 

Fo, Gillen wale, depth 
Fo, mulmum WIlle' depth of II '"1 

60 
60 

10. 	Bioretention System Designed as ReqUired In RG-348 Pages 3-63 10 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubic feel 

11. Wet Basins 	 DesIgned as ReqUlred In RG·348 Pages 3-6610 3-71 

ReqUired capacity of Permanent Pool = NA cubic feet ""'"""nent Pool Capacity ia 1.20 Ii~ the WOV 
Required capacily at WQV Elevation = NA cubic leel Total CapDchy &hould bo Ihe p.,nnnnenl Pool Capacity 

plu • "",ond wav. 

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

Required Waler Qualily Volume for Conslrucled Wellands = NA cubic feet 

13. AquaLogic™ Cartridge System Designed as ReqUl,ed In AG-348 Pages 3-74 103-78 

•• 2005 Technical Guid.nce ""'nual (RG-J48) don not e~empllhe required 20% increase Wllh "",inlonance contrtlCI wIth AqualogicTil 



Required Sedimentation chamber capacity = NA cubic leet 
Filler eanislers (FCs) 10 Ireal WOV = NA cartridges 

Filler basin area (RIAF) = NA square leel 

14. Slormwaler Management StormFiUer® by CONTECH 

ReQuired Waler Ouailly Volume lor Conleeh SlormFilier Syslem = NA cubic feet 

15. Grassy Swales Pnges 3·51 Ie 3·54 

DeSign parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A = 
Impervious Cover in Drainage Area = 

Rainfall intensity = i = 

Swale Slope = 
Side Slope (zl = 

DeSign Waler Depth =y = 
Weighled Runoff Coelficienl = C = 

Acs = cross-sectional area of flow in Swale = 

Pw =Wetted Perimeter = 
RH =hydraulic radius of How cross-section = AcslPw = 

n = Manning's roughness coefficient = 

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

Manning's Equation: 0 = L.§ Acs RH213 SO 5 

b = 0.134 x 0 . zy 
y\67 Sos 

a = CiA = 

To calcul~t. the flow velocity in Ihe $W I.: 

V (Velocily 01 Flow in Ihe swale) = O/Aes = 

To calculate lhe ruulhng ~w,It lenglh. 

L = Minimum Swale Lenglh = V (hlsec) . 300 (sec) = 

0,00 acres 
0,00 acres 

1.1 inlhr 
001 hilt 

3 
033 If 

#DIVIO' 

#DIVIO' sl 

#DIV/O~ leel 

#DIV/O' feet 

02 

nDIV/O' leel 

HOIV/O' cis 

#DIVIO' Itlsec 

nDIV/O' leel 

\I any althe 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 Melhod using Excel Solver 

Design a = CiA = 

Manning's Equation 0 = 
Swale Widlh= 

Instructions ore provided to Ihe nght (green commenls). 

Flow Velocily 
Minimum Length = 

Instructions Bre provided to the right (blue comments). 

Design Widlh = 
Design Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Length = 

nDIV/O' cis 

0.76 cis Error 1 = nDIV/O' 
6.00 It 

nDIVlO' Itls 
nDIV/O' It 

S it 
0.76 cis Error 2 = nDIV/O' 
0.33 It 
032 cis 

97.48 II 

H any 01 the 'Hulhng val""" do not ~I the design requiH!menl ""llorth In AG-34a. the dnign "",..metern 1TI3~ bi! modliled Bnd the 801_ rarun. 
H anv of lhe resulbng valU" slill do not """,I the desIgn requirement sa,'o"h ,n AG·348, widen,ng the .wale bottom yalue m&~ no' be po5SJble. 

16. Vegetated Filter Strips DeSigned as ReqUired In RG·348 Pages 3·5510 3·57 



Tt.r. are no calculations r"quired lor del.rmining Ih<! 1M<! or size 01 vegelative IiIlM .trips 
The 80% removlIlls provided when 1M contributing " .... nage .rN ,,""" not exe_ 12IMI (direclion 01 flow) and 
lhe heel lIo.. l~ng ItwIlmpel'VloUS cover I .. direcledllCrou 15 , ..., 01 engineered liner strip5 with maxim"", slope crl 2~ or 
aCTOn 50 leel 01 rnrtunoJ vegetation with a INlXlmum Illope 01 10"". Th.,..e can 1M! "b",aJc In gmde as long lIS no 510pe UCftdo 20"'~ 

II vegetalive liIt~1 litrip;, are proposed lor an Inl rim l>"'"'flnenl BMP Ih<!f may b<; .Iud as d<>scritM!d on Png !I·56 of RG-348. 

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

Requiled Load Removal Based upon Equallon 3.3 = NA Ibs 

First c.aleulale lhe load I'Irnov,1 II I 1 InIhour 

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

C = runoff coefficient for the drainage area ;;; 0.43 C =RunoH CODfficlonl ,. 0 546 (IC)' + 0.321 (IC) • 0 ,03 
i =design rainfall intensity = 1.1 in/hour 
A;;; drainage area in acres = 1 acres 

a ::: flow rate in cubIc feet per second = 0.47 cubic leellsec 

RG·348 Page 3·31 Equation 3.5: VOA = Q/A 

a = Runoff rale calculated above = 0.47 cubic leellsec 
A = Water surface area In the wet vault = ISO square leet 

VOR = Overllow Rale = 0,00 leellsec 

Percent TSS Removallrom Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wei Vault = ftVALUE' Ibs 

If. bVP8U occurs a1 • rarn"'l1 imenslty of I.nthan 1 1 II\IhOU" 
Calcull'! lhe efficiency reduction fOI !he actUIII minlan intensity IlItu 

Actual Rainfall InlenSlty al which Wet Vaull bypass Occurs = 0.5 lnihour 

Fraction 01 rainlall trealed from Figure 3-2 RG-348 Page 3-32 = 0,75 percent 
Elliciency Reduclion lor Actual Rainlallintensity = 0.83 percent 

Resultant TSS Load removed by Wet Vault = #VALUEI Ibs 

18. Permeable Concrete DeSigned as Required In RG·348 Pages 3-79 to 3·83 

PERl-lEABLE CONCRETE MAY ofilL Y BE USED ml THE CONTRIBUTING ZONE 

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

Michael E. Barrell, Ph 0 P E recommlnded INlllho coollicient 101 E, be changed from 0 510 0 65 on Mar 3, 2006 

Eror = [1 • ((1· E,) X(1. 0,65E,) x (1 . 0,25E,))] X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70.00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE 

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


L. = Eror X P X (A, X 34,6 X Ap XO.54) = 184,08 Ibs 

20. Stormcep1or 
Required TSS Removal in BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatment:::: 0,0000 ac 

TSS Removal tor Uncaptured Area = 0,00 Ibs 


BMPSlzing 

Efleclive Area = NA EA 


Calculated Model Size(s) = ftN/A 

AClual Model Size (il mulliple values provided in Calculaled 


Model Size or it you are choosing a larger model size) = 0 Model Size 


Surlace Area = #N/A ft' 

Overllow Rate = #VALUEI V~ 

Rounded Overllow Rale = #VALUE' V~ 

BMP EHiciency '% ~ ItVALUE! % 



LR Value = 

TSS Load Credit = 


Is Suilicient Treatment Available' (TSS Credit? TSS Uncapl.) 


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


21. Vortech 
Required TSS Removal in BMP Draonage Area= 

Impervious COlier Overlrealmenl= 
TSS Removal lor Uncaptured Area = 

BMP Sizing 
EH eclllJe Area = 

Catculated Model Size(s) = 

Actual Model Size (II choosing larger model size) = 

Surlace Area = 


Overllow Rate = 


Rounded Overllow Rate = 


BMP Efficiency % = 


LR Value = 


TSS Load Credit = 


Is Sulliclent Treatmen t Available' (TSS Credit? TSS Uncap!.) 


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


#VALUE' Ibs 

#VALUE' Ibs 

#VALUE' 

#VALUE' 

NA Ibs 
0 0000 ac 

0.00 Ibs 

NA EA 
#N/A 

Vx lOOO Pick Model Size 

7.10 It' 
#VALUE' V~ 

#VALUE' Vcr 

#VALUE' % 

#VALUE' Ibs 

#VALUE' Ibs 

#VALUE' 

#VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 3/1012015 

Additional information is provided for cells with a red triangle In the upper right comer. 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: CaiGulatJon. Irom AG-348 Pages 3-27 to 3-30 

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

where: LMTOTALPAOJECT;;: 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' Determrne ReqUIred Load Removal Based on the Entire Proiect 
County = Comal 

Total project area included in plan ' = 45.67 acres Streets 
Predevelopment impervious area wilhin Ihe limils 01 Ihe plan ' = 0.00 acres 111 ,142 2.551 

.84 acres LOIS SF/LolTolal posl-developmenl impervious area wilhin the limits of the plan' =ffi
Total post·devetopment impervious cover fraction ' = 0.17 37 6,225 230,325 5.288 

P = 33 inches 7.84 

L..nOTAL PROJECT ;;: 7036 Ibs. 

• The valu• • enter"" on IheM lieJds should be lor I t.. lobI projKt area. 

Number of drainage basins / oullalls areas leaving the plan area = 6 

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

Drainage Basin/Outfall Area No, = A 5-1 

Total drainage basin/oulfall area = 12.56 acres # of Lots SF/Lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 23 6225 3.29 acres 01 IC lor lots 

Post-developmenllmpervious area within drainage basin/outfall area = 5..49 acres 95920.4406 2.20 acres 01 slreet 
Post-development impervious fraclion Within drainage basin/outfall area ;:: 0.44 5.49 TotallC (acres) 

L,., THIS BASII'> = 4927 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP =Sand Filte. 
Removal eflicisncy = 89 percent 

Aqualogic Cartridge Filter 
Bloretenlion 
Contech SlormFilter 
Construcled Weiland 
Extended Detention 
Grassy Swale 
Retention / Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Sirips 
Vortechs 
Wei BaSin 

Wei Vault 
4. Calculate Maximum TSS Load Removed (LA) for this Drainage Basin by the selected BMP Type. 

RG·34B Page 3-33 Equation 3.7 LR = IBMP eHiciency) x P x (Ar x 34 .6 + Ap x 0.54) 

where: Ac = Total On-Site drainage area in Ihe 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= 12.56 acres 

AI = 5.49 acres # of Lots SFlLot 

Ap = 7.07 acres 23 6225 3.29 acres of IC lor lots 

LR = 5690 Ibs 95920 2.20 acres of street 

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



Desired LtJ t -tIS 8ASIN = ~4 1 Ibs. 

F = 0.96 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Caloulallons from RG·348 Pages 3·34 10 3-38 

Rainfall Depth = 2.80 inches 
Po51 Developmenl Runoff Coeff,cienl = 0.32 

On-site Water Duality Volume = 41470 cubic feet 

Cafcuiai ions from RG-3A8 Pages 3-38 10 3-37 

Off-site area draining to BMP = 0.00 acres 

Off-site Impervious cover draining to BMP = 0.00 acres 


Impervious fraction of oH-site area = o 

Off-site Runoff Coefficient = 0.00 


Off-site Water Duality Volume = cubic leet 


Storage for Sediment = 8294 

Total Capture Volume (required water quality volume(s) x t.20) = 49764 cubic leel 
The lollowing Ye~ons.re used to calculate lho n:qulred wnl<!. qLJ.1IIJV volume(5) lor tho 6~lected BMP 
The valu.1 for BMP Types not, lec\ed in ",,11 C45 will ,~ NA. 
7. RetentiOn/Irrigation System Des'gned as Recuored In RG-348 Pngas 3·42 to 3-46 

Required Water Ouality Volume for reten\Lon basin = NA cubic leet 

Irrigation Area Calculations : 

Soil inliltration/permeability rate = 0.1 inlhr En' • d·t ,mined p.rmeab,lity rnt~ 01 ll55umed vlllue 01 0 I 
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 Waler Duality Volume for extended detention basin = NA cubic feet 

9. Filter area for Sand Filters DesIgned as Reculred In RG·3A8 Pages 3-58 to 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = 49764 cubic feet 

Minimum filler basin area = 2304 square feet 

Maximum se<hmenlalion basin area = 20735 square feet FOf mtnlfTlUrn IY !e, d pth 01 2 I 
Minimum sedimentation basin area = 5184 square feet Fo. maximum walel ~plh 01 8 , ..., 

98. Par1ial Sedimentation and Filtration System 
SF @ Given Depth Given Depth W,dth length 

Water Quality Volume for combined basins = 49764 cubic feel ~, 1 14 26 5.46 90 101.27 

Minimum filter basin area = 4147 square feet 90 46.07765 

Maximum sedimentation basin area = 16588 square feet Fo. minimum WIIt"r deplh 01 2 1 .., 90 184.3 106 
3448 square feet Fo. Given wale. depth 90 38.31365 

Minimum sedimentation basin area = 1037 square feet For mIIximum wate. depth of 8 IHt 90 11.51941 

10. Bioretention System Designed as Recuired in RG-348 Pages 3-£3 10 3-£5 

ReqUired Water Quality Volume for Sloretention Basin = NA cubic feet 

11 . Wet Basins Designed as Recuiled In RG·348 Pages 3-66 to 3-71 

Required capacity of Permanent Pool = NA cubic feet PermnNnl Pool Copacily I. 1 . ~O t i~ the WOV 
Required capacity 81 WOV Etevation = NA cubic feet Total CapecllV shoutd be the Permanent Pool CSp"ci'y 

plus a $«Ond WOV. 

12. Constructed Wetlands Designed as Required ,n RG-348 Pages 3·71 to 3·73 

Required Water Duality Volume for Constructed Wetlands = NA cubic feet 

13. AguaLogic TN Car1ridge System Designed as Required In AG·348 Pages 3·74 to 3-78 

,. 2005 Tachnical GuidllT>ee Manual (RG-348) doe$ no! exempt \he requlnod 20-,. increan with maontenance contf8ct WIth Aqunloglclll 

http:Ye~ons.re


Required Sedimentation chamber capacity:: 

Filler canislers (FCs) to treat wav = 


Filter basin area (RIA,) = 


14. Stormwater Management StormFilter® by CONTECH 

Required Waler aualily Volume for Conlech SlormFiller Syslem = 

NIS EO[l HEfOLLQWING 

NA cubic feet 
NA cartridges 

NA square fesl 

NA cubic leet 

15. Grassy Swales 	 Designed 8S Requlfoo In RG·348 Pages 3·51 to 3·54 

Design parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale =A = 
Impervious Cover in Drainage Area :: 

Rainfall intensity:: I :: 

Swale Slope = 
Side Slope (z) = 

Design Water Depth = y = 
Weighled RunoH CoeHicienl = C = 

Ac.'i =cross-sectional area of flow in Swale = 
Pw = Wetted Perimeter = 

RH =hydraulic radius of flow cross· section =A"slPw = 
n = Manning's roughness coeHiclent = 

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

Manning's Equation : a = ill A", RH~' S os 

b=~·zy 
y167 S05 

Q = CiA = 

To CIIleulm. the flow velocity in tho &wnl• . 

V (Velocily of Flow in Ihe swale) = a/Acs = 

To tnleulrue the 'Hulting 5W.t length: 

l =Minimum Swale lenglh =V (ft/sec) • 300 (sec) = 

000 acres 
000 acres 

1.1 inlhr 
0.01 	fVh 

3 
025 h 

#DIVlO' 

#DIVIO' sf 

#D IVIO' feel 

#DIVlO' feel 

0.2 

#DIVIO' feel 

#DIVIO' cfs 

#DIVIO' fVsec 

#DIVlO' feel 

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. 

158. Alternative Method using Excel Solver 

Design Q = CiA = 

Manning's Equal ion a = 
Swals W,dlh= 

Inst,uctlons lira provided 10 the ,ight (g,,,,,n comments). 

Flow VeloCily 
Minimum Length :: 

Instructions are provldad 10 Ihe ,igh! (blue comments). 

Design W idth = 
Design Discharge = 

Design Deplh = 
Flow VelOCity = 

Mintmum Length = 

#DIVIO' cfs 

2.74 cfs Ellor 1 = 582 
36.91 It 

#DIVIO' IVs 
#DIVIO' It 

6 h 
0.76 cfs Error 2 = #DIVIO' 
0.33 h 
0 .32 cfs 

97.48 h 

II any 01 lhe rewlting II1Ilue do nOI """,t the desrgn ,equltemenl .ellorth In RG-348. the design panlmet.f'II may be modified ftnd the salvor rerun. 
" ny 01 the resulti"G volUH still do not meet lhe dellig" requl..metrt I forth I" RG-348. widening 1M !wole bottom wlUl may nOl be possible 

16. Vegetated Filter Sirips 	 De.igned 35 Required In RG·348 Pages 3-55 10 3-57 



nil"" are no ",lcullltJon& requIred for delarminlnilihe load DI sin 01 vegeblive liller 5lrips 
The 80'10 rel1lOY1lll. provided when lh. contributing dralNl9" II"A doe. nol .r~d 72 toot (directIon ot trow) Bnd 
the '-Illow leaving lhe impervlouD cov.,r is dinocted ac"," 15 feel 01 eng'neered !ilter -,rip. wrth "",..imum ,lope of ~ or 
Bcrou 50 ,,,,,1 01 n",ural vegetation wilh. mallimum slope 01 10 The,., can be .. br k in grode .. ,0nll108 no slope eX<:<led. 20"0. 

«vegetative t,lI.....,nps are proposed lor an Intenm PfH1TI8nenl B~'P, they may be sized liS desenbed on Palle 3-56 01 RG-348. 

17. Wet Vaults Des'gned as ReQui,ed 10 RG-346 Pages 3-30 to 3-32 & 3-79 

ReqUired load Removat Based upon Equation 3.3 = NA Ibs 

Firlit calculatet'" load removalI'll 1 inlhow 

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

C = runoll coellicienl lor the drainage area = 0 .28 C = Runoff Coefficillnt ~ 0 546 (Ie)' • 0 3211 (Ie) + 0 03 
i = design rainlall intensity = 1.1 in/hour 
A :: drainage area in acres = 1 acres 

Q = flow rate in cubic feet per second = 0 .31 cubic feetlsec 

RG-348 Page 3-31 Equation 3.5: VOR = OJA 

Q = Runoll ra te calculated above = 0.31 cubic feetlsec 

A = Water suriace area in the wet vault = 150 square teel 

VOR = Overtlow Rate = 0.00 leetlsec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percenl 

l oad removed by Wet Vault = #VAlUE' Ibs 

II • byJ)36 O«u'. al a ".,nlalf IntenSity ot lit» lhan 1.1 inlhoun 
Cnlcul31e Iha effiei ney reduction for the aClual rainfall ,nl('nSlI, rala 

Actual Ramfall Inlensily al which Wei Vaull bypass Occurs = 05 inlhour 

FracliOn of ra,nfailirealed from Figu re 3·2 RG·348 Page 3·32 = 075 percent 
Elliciency Reduclion for Actual Rainfall Inlensi ly = 0.83 percenl 

Resul lanl TSS load removed by Wei Vaull = #VAlUE ' Ibs 

18. Permeable Concrete DeSigned as Requited In RG-348 Pages 3·79 10 3-83 

PERMEABLE CONCRETE MAY ONLY BE USEO ON THE CONTRIBUTING ZONE 

19. BMPs fnstalled in a Series Des'gned as Required on RG·348 Pages 3-32 

M,clU!ef E, B.rrett Ph 0 P E r~ommendod thDllhe coetllcienl for E be changed from 0 5 to 0.65 on May 3 , 2006 

ETOT = [1· ((1 • E,) X (I· 0.65E,) x (1 . 0 .25E, ))[ X 100 = 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 89 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0 .00 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE 


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


lR =ETCT X P X (A, X 34 .6 X Ap XO .54) = 6009.92 Ibs 

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


ImperviOUS Cover Ovenrealment= 0.0000 ac 

TSS Removal for Uncaptured Area = 0.00 Ibs 


SMP Sizing 

Elleclive Area = NA EA 


Calculated Model Size(s) = #NIA 

Aclual Model Size (if mul!'ple values provided in Calculaled 


Model SIZe or if you are choosing a larger model size) = 0 Model Size 


Suriace Area = NNIA fl2 

Overilow Rale = "VALUE' Va 

Rounded Overilow Rale = #VAlUE' Va 

8MP Efficiency % = ItVALUE! % 



TSS Load Credit 

Is Sufficient Treatment Available? (TSS Credit 2: TSS Uncapl.) 

TSS Treatment by BMP (LM + TSS Uncapl.) 

21. Vor1ech 

Required TSS Removal In BMP Drainage Area= 
Impervious Cover Overtreatment= 

TSS Removal lor L;ncaptured Area 
BMP Sizing 

Effective Area 
Calculated Model Size(s) 

Model Size (II larger model size) 

Surface Area 

Overflow Rate 

Rounded Overflow Rate 

9MP Efficiency % 
LR Value 

TSS Load Credit 

Treatment Credit ~ TSS 

TSS Trealmenl by BMP (LM + TSS Uncap!.) 

«VALUE' 

"VALUEI Ibs 

"VALUE' 

#VALUE' 

NA tbs 
00000 ac 

0.00 Ibs 

NA EA 
#NIA 

Vx1000 Pick t00ael 

7.10 ft' 

"VALUE' V~ 

"VALUE' V~ 

#VALUE' <fr!o 

"VALUE! Ibs 

#VALUE' Ibs 

"VALUE' 

"VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 
Date Prepared: 311012015 

Additional InfollTUltion is provided for cells with a red triangle in the upper right corner Place the cur$Or over the ~II. 


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 (Boid) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: CalculallOns " 001 RG-348 Pages 3-27 10 3-30 

Page 3-29 Equalion 3.3. L" = 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 

S,le Dala: Delermine Required Load Removal Based on Ihe Enlire Projeci 
Counly = Comal 

TOlal projeci area included in plan 45.67 acres Sireeis 
Predevelopment Impervious area within the limits of the plan ' ::;: 0.00 acres 

Total post-development Impervious area within the limIts of the plan" ::;:r--'8~.2;;3;;:1;-----'acres LOiS SF/Lol 
121 .983 2.800 

Total post-development impervious cover fraction - -f---"::':"----1 38 6,225 236,550 5.430 
P  inches 8.23 

Lt.' i CT ALPAOJECT ::;: 7388 Ibs. 

• The val ..... ent ntd 'n these I,elda .hould be lor the lotGI p,olKlarea. 

Number of drainage basins / outfalls areas leaving the plan area = 9 

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

Drainage Basin/Outfall Area No_ = A 5--2 

T alai drainage basin/oulfall area = 1 02 acres # of LOIS SF/Lol 
Predevelopment impervious area within drainage basin/outfall area = 0_00 acres 3.5 6225 0.50 acres of IC for lois 

Post-development impervious area within drainage basin/outfall area = 0 _68 acres 7825.4103 0.18 acres 01 slreel 
Post-development impervious fraction Within drainage basin/outfall area = 0.67 0_68 TotallC (acres) 

LM THIS 8ASIN = 610 Ibs. 

3. Indicate the proposed BMP Code for this basin_ 

Proposed BMP =Grassy Swale 
Removal efhciency = 70 percent 

Aqualogic Cartridge Filter 
Bioretention 
Conlech SlormFilter 
Conslrucled Weiland 
Extended Delenllon 
Grassy Swale 
Retention / Irrigation 
Sand Filler 
Siormceplor 
Vegelaled Filter Sirips 
Vorlechs 
Wet Basin 
Wei Vault 

4. Calculate Maximum TSS Load Removed (Le) for this Drainage Basin by the selected BMP Type_ 

RG·348 Page. 3-33 E/juahon J .7· LA = (BMP efficiency) x P x (1\ x 34.6 + Ap x 0.54) 

where: Ac = TOlal On-Sile drainage area in Ihe BMP calchmenl area 

AI = Impervious area proposed in the BMP catchment area 

Ap = PervIous area remaIning in the BMP catchment area 

LR = TSS Load removed from Ihls calchmenl area by Ihe proposed BMP 

Ac = 0.86 acres 

1\= 0.47 acres # 01 Lois SF/Lol 

Ap = 0.39 acres 2 6225 0.29 acres of IC lor lois 

LR = 377 Ibs 7825.4 0.18 acres of street 

0.47 TotallC (acres) 

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



Desired Lu THIS BASiN = Ibs. 

F: 1.00 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall araa. Calculalions lrom RG-346 Pages 3-34 10 3-36 

Rainlall Deplh : 4.00 inches 
POSI Developmenl Runolf Coellicient : 0.38 

On-sile Waler Qualily Volume: 4762 cubic feet 

Calculalions hom RG-346 Pages 3-36 103-37 

OH·site area draining to BMP : 0.00 acres 

OH·site Impervious cover draining to BMP = 0.00 acres 


Impervious fraction of off-site area = o 

Oll·slle RunoH CoeHicienl : 0.00 


Oll·sile Waler Qualily Volume: o cubic feet 


Storage lor Sediment: 952 

Tolal Caplure Volume (required waler qualily volume(s) x 1.20) : 5714 cubic leet 
The 'ollOWlng sections ere used 10 c:alculate the required wDler qU;lhly VOIUmo{L) lor lhe llelecled BMP. 
The value ••or BMP Types nol fiIItectod In cell C45 will show N.... 
7. Retenlion/lnigalion System Designed as Requtred In RG-348 Pages 3-42 103-46 

Required Water Quality Volume IOf retention basin = NA cubic leel 

Irngalion Area CalculatIons: 

Soil in.iltration/permeability rate = 0.1 inlhr Enler del rmlned perrneabthly rate or lI!i:Iumed vn'''' 01 0 1 
Irrigation area = NA square fee! 

NA acres 

8. Extended Detention Basin System DeSlgned as Required In RG -34S Pages 3-46 10 3-51 

Required Water Quality Volume lor extended detenlion baSin : NA cubic leet 

9. Filter area 'or 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 cubic leel 

MInimum filler basin area = NA square leet 

Maximum sedimentation baSIn area = NA square lee! For m n'mum wal", Ml'lh 01 21M I 

Minimum sedimentation basin area = NA square leet For ma.imum wnter deplh 01 B '.,..1 


98. Partial Sedimentation and Filtration System 
SF @ Given Depth Given Deplh Width Lenglh 

Water Quality Volume lor combined basins = NA cubic feel .VALUE. 5 90 NVALUE' 

Minimum lilter basin area = NA square feel 90 NVALUEI 

Maximum sedimentation basin area = NA squareleet For minimum wal.. del'th 01 2 1 I 90 #VALUE! 

NA square leet For Given W3tM depth 90 #VALUE' 


MInimum sedimentation basin area = NA square leel For maximum wat , depth 01 8 1 ...1 90 #VALUE' 


10. Bioretention System Designed as ReqUIred In RG-348 Pages 3-63 to 3-65 

Required Water Quality Volume for Bioretention Basin = NA cubiC leel 

11. Wet Basins DesIgned as Requu/ld In RG·346 Pages 3-6610 3-71 

ReqUIred capacity of Permanent Pool = NA cubic leel Penna1l8nl Pool CapltCtly I. 1.21IIIrne5 lhe wav 
Required capacity at WQV Elevation = NA cubic leet TOIliI Capacity should t.. \he Permanenl Pool Capaclly 

plU. & weond wav 

12. Constructed Wellands Designed as Required in RG -346 Pages 3-71 103-73 

I 

Required Water Quality Volume lor Conslructed Wellands = NA cubic feet 

13. AguaLoqicT'M Cartridge System DeSIgned as Requi led In RG-346 Pages J-74 10 3-78 

•• 2005 Technical Guidance Manual (RG-348) does not exempt lhe required 20'\0 increau wllh "",intenaoc. Conlracl "'lIh AquaLogic"'. 



RequIred Sedimentation chamber capacity = 

Filter canisters (FCs) to treat WQV = 


Filter basin area (RIA,) = 


14. Stormwater Management StormFilter® by CONTECH 

Required Water Quality Volume for Conlech Storm Filler System = 

NA cubic feet 
NA cartridges 

NA square leet 

NA cubIc leet 

15. Grassy Swales 

Desian parameters lor 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 = 

Weigh led RunoH Coefficient = C = 

Acs = cross-sectional area of Ilow in Swale = 

Des'gned as RequJred In RG·348 

102 acres 

,VALUE' acres 


1.1 inlhr 
0025 fVh 

3 
025 h 


#VALUE' 


UVALUEI sl 

Pages 3-51 10 3·54 

Pw =Welted Perimeter = #VALUE' feet 

RH = hydraulic radius of flow cross-section = AcsfPw = #VALUE' feet 

n = Manning's roughness coefficient = 0.2 

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

Manning's Equation: Q = ~ Acs RH2,'3 SO 5 

b=~-ZY 
y'67 S05 

Q =CiA = #VALUE' cfs 

To cah,ulall! the flow velOCi ty In lhe SWIll. 

V (Velocity of Flow in the swale) = Q/Acs = ffVALUE' tVsec 

To C<llcul:U. the ....ftulhng .w~le length. 

L = Minimum Swale Length = V (tVsec) • 300 (sec) = ffVALUE' 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. 

158. Alternative Method using Excel Solver 

Design Q =CiA = 

Manning's Equallon Q = 
Swale Width= 

Instructions are pro\lided to the right (green comments) 

Flow Velocity 
Minimum Lenglh = 

Instructions a<8 provided 10 the righl (blue comments). 

Design Widlh = 
Design Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Length = 

ffVALUE' cis 

4.34 cfs Error 1 = 5.82 
36.91 It 

ffVALUE' fVs 
ffVALUE' 

6 h 
1.20 cis Error 2 = ffVALUE' 
0.33 h 
0.51 cis 

154.12 It 

" ~"Y of the resulting Y;llues do not ..-t the de51l1n "'Quir"""",t set forth ,n RG-348. II.. de '0" P/lramel..... '""Y be modified and the 501_ 'erun 
" any ot the resulting values still do not ..-t lhe d .. tiign requ".....nl &&1 forth ,n RG-348. w,donmg lhe IIWSle bottom ""I.... mey nol be possible 

16. Vegetated Filter Strips Desognad as Requir~ In RG·348 Pages 3-55 10 3-57 



n-e .,. no celcul lions ..-quire<! fOf determining Ihe 10IId o. iza 01 "'"9"b'tive fill • strip 
The 80% removal Is plOvldod when Ihe contributing dnllNl~ ...... don nol uceed 72 leel (dlrec1ion 04 Ilow) and 
lhe sheet no.. lealllng Ihe Impervious cover I. directed Krou 15 leer of engineentd filler strips wrth mrulmum stope 01 20'!1. O. 
GCIOSS 50 ,_ oll\llluraJ vegel8uon WIth. maximum slope 01 1()'I.. There C4I1I be a bre3lt in grade •• long as no 610pe exceeda 20"4 

II veglIl live Iilto, strips are P'OpoMd 'ot Btl Interim pe.IMnOMI BMP. U1ey may be slvxl as dt\&erlbed on Page !-56 of RG-348. 

17. Wet Vaults Designed as ReqUlred In RG-348 Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equallon 3.3 ~ NA Ibs 

A.-t calculatelhe load removal at I I lnihour 

RG-348 Page 3-30 Equation 3.4: a ~ CiA 

C = runoff coefficienl for the drainage area = OA9 C ~ Runo" Coefficienl., 0.546 (IC,' • 0.328 (IC). 0.03 
i =design rainfall intensity = 1.1 inthour 
A = drainage area in acres = 1 acres 

a = flow rate in cubic feet per second = 0.54 cubiC leelfsec 

RG -348 Page 3-31 Equalion 3 5: VOR ~ a/A 

a ~ Runoff rale calculaled above ~ 0.54 cubic feeUsec 
A = Water surface area in the wei vault = ISO square leel 

VOR ~ Overflow Rale ~ 0.00 feelfsec 

Percenl TSS Removallrom Figure 3-1 (RG-348 Page 3-31) ~ 53 percenl 

Load removed by Wei Vault ~ "VALUE! Ibs 

" • bypa 'occurs 81 • I1Ifnfal! inlenslty of Ion IMn 1 I inihours 
Calculate the ~ficiency reducllon 10' Ihe actual minI IIlnten&i1y ....,. 

Aclual Rainfall Inlenslly al which Wei Vault bypass Occurs ~ 05 in/hour 

Fraction 01 ramlalilrealed Irom Figure 3-2 RG-348 Page 3-32 ~ 075 percenl 
Elli ciency Reduction lor Aclual Rainlalliniensily ~ 0.83 percenl 

Res ullanl TSS Load removed by Wei Vault ~ "VALUE' Ibs 

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

PERMEABLE CONCRETE MAY ONlV BE USED ON THE CONTRIBUTING ZONE 

19. BMPs Installed in a Series DesIgned as Required In RG-348 Pag9s 3-32 

Michael E. Barren. Ph O. P.E. recommended Ih II~ coeflicienllor E. be chang1ld Irom 0 S 10 0.65 on loIay 3. 2006 

Ero• ~ (1 - ((I - E,) X (1 - 0.65E,) x (1 - °25EJ »] X 100 ~ 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 8900 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, ~ 70.00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES ~ EJ ~ 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 

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

LR ~ Eror X P X (Ai X 34.6 X A, XO.54) ~ 506.2 1 Ibs 

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

Impervious Cover Overtreatment; 0.0000 ac 
TSS Removal for Uncaplured Area ~ 0.00 Ibs 

BMP Sizing 
Elleclive Area ~ NA EA 

Calculaled Model Size(s} ~ "N/A 
AClual Model Size (il multiple values provided in Calculaled 

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

Surface Area ~ #N/A If 

Overflow Rale ~ #VALUE' V~ 

Rounded Overflow Rale ~ #VALUE' V~ 

BMP Efficiency % = #VALUE! % 



LA Value = 

TSS Load Credit = 

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

TSS Treatment by BMP (LM + TSS Uncapt,) = 

21, Vortech 
Required TSS Removal in BMP Drainage Area:;: 

Impervious Cover Overtreatment= 

TSS Removal for Uncaptured Area = 
Sizing 

Effective Area = 
Calculated Model Size(s) = 

Actual Model Size (if choosing larger model size) ::; 

Surlace Area = 

Overilow Rate ::; 

Rounded Overilow Rate = 

BMP EHiciency '% := 

Lq Value = 

TSS Load Credit = 

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

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

"VALUEI 

"VALUEI 

#VALUEI 

#VALUEI 

NA 
0,0000 

0,00 

NA 
#N/A 

7,10 

#VALUE' 

#VALUE' 

#VALUEl 

"VALUE' 

#VALUE' 

#VALUEI 

#VALUE' 

Ibs 


Ibs 


Ibs 
ac 
Ibs 

EA 

Pick Model Size 

ft' 

V~ 

V~ 

"'/0 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 
Date Prepared: 311012015 

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

Texl shown In blue indicate location 01 instruclions in Ihe 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 ' rom AG·34B Pages 3-27 103-30 

Page 3·29 Equation 3.3: LM = 27.2(AN x PI 

where: L,'iI 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 Dala: Delermme Required Load Removal Based on Ihe Enlire Prolecl 
Counly = Comal 

Tolal project area included in plan ~ -= 45.61 acres Sireeis 
Predevelopmenl impervious area within the limits of the plan · = 0.00 acres 121 .983 2.800-231
Total post-development impervious area within the limits 01 the plan -=rnacres Lois SF/Lol 

Tolal post-development impervious cover fraction ~ ::= 0.18 38 6,225 236.550 5.430 
P = 33 inches 8.23 

Lr.~ TOTAL PROJECT = 7388 Ibs. 


The valun entDled .n lhu" lield. ~l\ou'd be lor lhe lOlal project are~ . 


Number of drainage basins I outfalls areas leaving the plan area = 9 

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

Drainage Basin/Outfall Area No. = ASo3 

T alai drainage basin/outfall area = 0.28 acres " of Lois SF/Lol 
Predevelopment impervious area wilhin drainage baSin/outfall area = 0.00 acres 05 6225 0.07 acres oilC for lois 

Post-development impervious area within draJnage basm/outfall area = 0.Q7 acres acres of street 
Posl-development impervious fraction within drainage basin/oulfall area ;: 0.26 

LIJ. nilS 3 ASIN = 64 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP ~ Vegetated Filter Strips 
Removal eHlciency = 80 percent 

Aqualogic Cartridge Filler 
Biorelention 
Conlech SlormF,lter 
Conslrucled Wetland 
Exlended Delention 
Grassy Swale 
Retenllon / Irrigation 
Sand Filler 
Stormceplor 
Vegetaled Filler Strips 
Vortechs 
Wei Basin 
Wei Vault 

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

RG·348 Page 3-33 Equation 3 7: LR = (BMP eHiciency) x P x (A. x 34.6 + Ap x 0.54) 

where: Ac = T alai On·Sile drainage area in Ihe BMP catchmenl area 

AI = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining m the 8MP catchment area 

LR = TSS Load removed Irom Ihis calchmenl area by the proposed BMP 

Ac= 0.28 acres 

Al = 0.07 acres " of Lois SF/Lol 

Ap = 0.21 acres 0.5 6225 0.07 acres of IC for lois 

LR = 68 Ibs o acres of street 

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



Desired L'.~ i101IS 8''SIN = Ibs. 

F = 0.94 

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

Rainfall Deplh = 2.40 inches 
Posl Developmenl Runoff Coefficienl = 0.23 

On -Slle Waler Qualily Volume = 571 cubic feet 

Calculalions from RG-34B Pages 3-38 103-37 

Oll -sile area draining 10 BMP = 0_00 acres 
Off-sile Impervious cover draining 10 BMP = 0_00 acres 

Impervious Iraclion 01 oll-sile area = 
Oll-sile Runoll Coefficienl = 0_00 

Off-sile Waler Qualily Volume = o cubic feet 

Slorage lor Sedimenl = 114 

Total Capture Volume (required water quality volume(s) x 1.20) = 685 cubic lee I 
Tile followong ....:lions are u!Oed to calcul>lte the requIred water quality volumell) lor the ••f~od 8MP 
The v"tues '0( 8MP Types not selected in cell CIS will show NA. 
7_Retention/lrrigation System 	 DeSigned as Required In RG-34B Pages 3-42 to 3-46 

Required Waler Oualily Volume for relenlion baSin = NA cubiC feel 

Irrigation Area Calculations 

Soil infiltration/permeability rate = 0.1 inlhr Enter determIned pennellbllity rtote or assumed v lue 01 0.1 
Irrigation area = NA square leet 

NA acres 

8. 	Extended Detention Basin System Desrgned as RequOl@d In RG-348 Pages 3-46 to 3-5 t 

Required Waler Quality Volume for extended delentlon baSin = NA cubic feet 

9. Filter area for Sand Filters DeSigned as ReqUired In RG-348 Pages 3-58 103-63 

9A_ Full Sedimentation and Filtration System 

Water Qualily Volume lor sedimentallon basin = NA cubiC feet 

Minimum filler basin area = NA square feet 

Maximum sedimentation baSin area = NA square feel For minimum w"tc. depth ot 2 100.1 
Minimum sedimentation basin area = NA square leel For maximum w 1 r ~th 01 a 'eol 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume lor combined basins = NA cubiC feet ,VALUE sf al 4' 01 deplh 

Minimum filter basin area = NA square feet 

Maximum sedimentatron basin area = NA square feel FOf minimum _ar depth of 2 'eel 
Minimum sedimenlalion basrn area = NA square feet Fa. maximum WII\e! dep1h of a1M' 

10. Bioretention System DSSlgned as ReqUIred In RG-348 Pages 3-63 to 3-65 

Required Water Quality Volume lor Biorelenllon Basin = NA cubic leet 

11. Wet Basins 	 DeSigned as ReqUired In RG-348 Pages 3-66 10 3-7 1 

Required capacity of Permanent Pool = NA cubiC leet r.rmall8n1 Pool c..p City .. 1 20 li,,-.. tile wav 
Required capacity at WQV Elevation = NA cubic leel Totsl CapaclCy Ulould be the POITllIInDfll Pool Capacity 

plue a :>aCond wav 

12. Constructed Wetlands 	 Designed as RequIIlld In RG-348 Pages 3-71 to 3-73 

ReqUIred Waler Quality Volume for Constructed Wetlands = NA cubic feet 

13. AguaLogicTW Cartridge System 	 DeSigned as Required in RG-34B Pages 3-74 10 3-78 

.. 2005 T..,hnlcal Guidance Manual (RG-348) does not e ••mp'lhe required 20"0 incn!&Se with "",in.enance contract wilh AquaLogie"'_ 



Required Sedimentation chamber capacity = 
Filter canisters (FCs) to treat WQV ~ 

Filter basin area (RIA,) ~ 

14. Siormwaler Management StormFiller® by CONTECH 

Required Water Qualily Volume for Conlech SlormFiiler Syslem ~ 

THE SI l!«i OJJI 

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 Waler Depth ~ y ~ 

Weighled RunoH CoeHiclent ~ C ~ 

NA 
NA 

NA 

NA 

cubIc feet 
cartridges 

square feel 

cubic feel 

Designed as ReqUired In RG-348 

000 acres 
000 acres 

1.1 Inlhr 
001 ftlh 

3 
033 ff 


#DIV/O' 


Pages 3-51 10 3-54 

Acs =cross-sectional area of flow In Swale = #DIV/O' sf 

Pw = Welted Perimeter = #DIV/O' feel 

RH = hydraulic radIUS of flow cross-section =AcsfPw = #DIV/O' feet 

n = Mannrng's roughness coefficient = 0.2 

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

Manning's Equallon: Q = ~ Acs RH213 SO 5 

b ~ O. t34 x Q - zy #DIV/O' feet 

/67 S05 

a = CiA = #DIVIO' cfs 

To celcul.,. Ihi now wloclly In It.. 5.,01 .. : 

V (Velocily of Flow in the swale) ~ Q/Acs ~ #DIV/O' ftlsec 

To COlcul.,. the ....ulhng lIw:lie length 

L ~ Minimum Swale Length ~ V (ft/sec) ·300 (sec) ~ #DIV/O' feel 

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. Allernative Melhod using Excef Solver 

Design a = CiA = 

Manning's Equation Q ~ 
Swale Width~ 

In,;lrucllOns are prOVided 10 the right (gree" comments) 

Flow Velocity 
Minimum Length = 

Instructions ere provided to the right (blue comments), 

DeSign Width ~ 
DeSign Discharge = 

Design Deplh ~ 
Flow Velocity ~ 

Minimum Length = 

#DIV/O' cfs 

0.76 cfs Error 1 ~ #DIV/O' 
6.00 h 

#DIV/O' Itls 
#DIV/O' h 

6 ft 
0.76 cfs Error 2 ~ #DIV/O' 
0.33 ft 
0.32 cfs 

97.48 It 

" any 0' tM rwutllng velues do nolrrwel It.. deSljjn requ"ement Nt forth in RG-348. It.. dnilln pal1lfn6ter. mDY ~ mod,fled and the aol"", ../\IlL 

NIny 0' 'M .."utllng values stlll do not meel the dnlgn requirement set 'ortlt on AG-J.4a Widening the swale bottom vst.. mDy not be poR'ble. 

16. Vegetated Filter Strips Designee as Requored in AG...J48 Pages 3-55 10 3-57 



Thou, .ra no e11leulllioM required to( deta"",ning lhe load or ":11 01 vegetJrtiVt r,lter slri~ 


n.. 80'lr00 ramovalls prollided when tm. contnbt.rtJng drainage .IN does ncrt exceed 72 leel (dlrwc1ion 01 now) .nd 

,he _Mel "aw luv n9 1M IrnpefVious cowr Is dlr_d acfOU 15 '"1 01 engl.-tad "'Ie, alrips with ma~imum alopt 01 2O'lroo or 

.e'.... 50 INt of lIIIIuralllegetation w\lh • "",.;mum .'opt of 10"'.. There can be • bruk In grade long .s no .Iope exceed, 20"'... 


" vegelativI ron.r llriP5 are propoud lor en Inl&rlm ptnnonen' 6MP. IheV may be "ud de"'..crlbtd on Page 3-56 0' RG-34a 

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 = NA Ibs 

Fu'" calcula le lh1t load ramovol III 1 1 Inihour 

RG-348 Page 3-30 Equalion 3.4: a = CiA 

C == runoff coeffiCient for the drainage area ;:: 0.15 C ~ Runol! Coeffic; nl = 0546 (IC)' + 0 32B (IC) • 0_03 
i ;;;: design rainfall intensity = 1,1 inlhour 
A:;; drainage area in acres = I acres 

Q ;:: flow rate In cubic feel per second = 0.16 cubic fee Usee 

RG-348 Page 3-31 Equation 3.5: VaR = a/A 

a = Runoff rate calculated above = 0.16 cubic leeUsec 
A :: Water surface area in the wet vault ;:: 150 square feet 

VaR = Overtlow Rale = 0.00 feeUsec 

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wei Vault = #VALUE' Ibs 

If. bypo I oecUnI at a "'Infallinten~lty 0' Ina th n 1 1 Inillours 
Calculatt lhe atf~lency ,eduCIlOlllor the . C'IUGI rainl'lllfnten fly mto 

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 on/hour 

Fraction of rainfall treated from Figure 3·2 RG-348 Page 3-32 = 075 percenl 
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent 

Resultanl TSS Load removed by Wet Vault = #VALUE' Ibs 

18. Permeable Concrete DeSigned as Required In RG·348 Poges 3-79 to 3·83 

PERMEABLE CONCRETE 1AV ONLY BE USED ON TliE COtlTRIBUTING ZONE 

19. BMPs Installed in a Series Deslgnad as Required In RG·348 Pages 3-32 

Mlc"-I E Sarrett. Ph 0 .. P E. rwcommanded th:ll thlt CoelfiCl nl 10' E, be ch::lnllOd Irom 0 5 to 065 on uay 3. 2Q06 

ETaT = (I - ((I - E,) X (I - 0.65E,) x (I - 0.25E,))] X 100 = 94.0t percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = B9 00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = TO 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

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


LR = ETaT X P X (A, X 34.6 X Ap XO.54) = 80.191bs 


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

Impervious Cover Ovemeatment= 00000 ac 
TSS Removal for Uncaplured Area = 0.00 Ibs 

BLIP Sizing 
Elfective Area = NA EA 


Calculated Model S,ze(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 


Surtace Area = #N/A fI' 

Overtlow Rate = #VALUE' V~ 

Rounded Overtlow Rate = #VALUE' V~ 

BMP Efficiency % = #VALUE' % 

LR Value = #VALUE' Ibs 



TSS Load Credit ~ 


Is SuHic,enl Treatment Available? (TSS Credit? TSS Uncapt.) 


TSS Treatment by BMP (LM + TSS Uncapt.) ~ 


21 . Vorteeh 
Required TSS Removal ,n BMP Drainage Area~ 

Impervious Cover Overtreatmenl= 
TSS Removallar Uncaptured Area ~ 

BMP SIZing 
EHective Area ~ 

Calculated Model Size(s) ~ 

Actual Model Size (il choosing larger model size) ~ 

Surface Area ~ 


Overflow Rate ~ 


Rounded Overflow Rate ~ 


BMP Efficiency % = 


LR Value ~ 

TSS Load Credit ~ 


Is SuH,cient Trealment Available? (TSS Credit? TSS Uncapt.) 


TSS Trealment by BMP (LM + TSS Uncapt.) ~ 


~VALUE! Ibs 

#VALUE' 

#VALUE' 

NA Ibs 
0.0000 ae 

0.00 Ibs 

NA EA 
#N/A 

VxtOOO Pick Model Size 

7.tO "' #VALUE' V~ 

#VALUE' V~ 

#VALUE' % 

#VALUE' Ibs 

~VALUE' Ibs 

~VALUE' 

#VALUE! 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20·2009 Proiect Name: Manor Creek Unit 5 
Date Prepared: 311 0/2015 

Additional information is provided for cells with a red triangle in t he upper right comer. Place the CUrlior over the cel l. 


Text shown in b lue indicate location of instructions in Jhe Technical Guidance Manual - RG -348 


Characters shown In red are dats 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: Calculalions from RG':l48 Pages 3-27 10 3-30 

Page 3-29 Equallon 3.3: L", ~ 27.2(AN X PI 

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 ~ 

Total project area Included in plan .:::. acres Streets 
Predevelopment impervious area within the limits of the plan 0 = acres 1 2 1 .~3 2.800 

Total post-development impervIOus area within the limits of the plan" _r----,::-='-:-:--'acres Lots SF/Lot 
0Total posl-developmentlmpervious cover fraction -f---7~--i 38 6.225 236,550 5.430 

P = inches 8.23 

LM T0 1ALPROJECT = 7388 Ibs. 


TIl<! "",...... ont.nld In Ih_ r'Mds ."ou/d be '0' the 10t;>1 projocl area. 


Number of drainage basins / outfalls areas leaving the plan area = 9 

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

Drainage Basin/Outfall Area No. ~ A 5-4 

Total drainage basin/outfall area = 5.24 acres # of Lots SF/Lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 5 6225 071 acres of IC for lots 

Post-development impervious area within drainage baSIn/outfall area = 0.71 acres acres of street 
Post-development ImperviOUS fraction within drainage basin/outfall area = 0.14 

LM THIS BASIN = 641 Ibs. 

3. Indicate the proposed BMP Code 'or this basin. 

Proposed BMP ~ Vegetated Flller Strip" 
Removal effiCiency ~ 80 percent 

Aqualogic Cartridge Filter 
Biorelention 
Contech StormFilter 
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 [Le) for this Drainage Basin by the selected BMP Type. 

RG -348 Page 3-13 Equation 3 7: LR ~ (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54) 

where: Ac ~ Total On-Sile 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 

LR ~ TSS Load removed from thiS catchment area by the proposed BMP 

Ac~ 5.24 acres 

AI = 0.7 1 acres # of Lots SF/Lot 

Ap = 4.53 acres 5 6225 0.71 acres of IC for lois 

LR ~ 717 Ibs a acres of street 

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



Desired LM THIS BASIN ::: 641 IbS. 

F = 0.89 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. Calculallons from AG-34B J>ages 3-34 10 3-36 

Rainfall Deplh = 1.60 Inches 
POSI Developmenl Runoll CoeHicienl = 0.16 

On·sile Waler Qualily Volume = 4731 cubic feet 

Calculallolls from RG·348 Page-; 3-36 103-37 

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

Impervious fraction of oH-site area ::: o 
OH·site Runoff CaeHicient = 0.00 

OH·site Water Quality Volume = o cubic feel 

Siorage for Sedimenl = 946 

Total Capture Volume (required water quality volume(s) x 1.20) = 5677 cubic feel 
The following MClions a,. u&ad to calculale the r.qu ",d willer qu.oli\y "olumct(e) lor the "'~ted 8MP. 
The "alt.... lot BMP TyP'I" not "Iect-.lln ull (;45 WIll sh_ HA
7. Retentioni1rrigation System DeSigned as ReqUIred In RG ·348 Pages 3·42 10 3-46 

Required Water Quality Volume for retention basin = NA cubic feet 

Irrigation Area Calculations : 

Soil infiltration/permeability rate = 0.1 inlhr Enler ck:torminod permeablilly 11I1~ or a~motd. lue 010 1 
Irrigation area = NA square feet 

NA acres 

8. 	Extended Detention Basin System D Slgnlld SAequtred In RG·34B Pa9'!S 3-46 10 3-5 I 

Required Waler Quailly Volume for eXlended delenlian baSin = NA cubic leet 

g. Filter area for Sand Filters Des.gned as Requlfed In RG-348 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA cubic feet 

Minimum filter basin area = NA square feel 

Maximum sedImentation basin area = NA square lee I For minimum wBler deplh o' 2 ..... 1 
Minimum sedimentation basin area = NA square feel Fo! mnlimum wme! cIap'" of 8 Joel 

98. Partial Sedimentation and Filtration System 

Water Quality Volume for combined basins = NA cubic feet .VALUEl Sl al 4' 01 deplh 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square leel For minimum waler deplh of 2 I ..t 
MinImum sedimentation basin area = NA square feel For maximum wet t doplh 01 8 l118t 

10. 8ioretention System DeSigned as Required In RG-34B Pages 3-63 10 3-65 

Required Water Quality Volume for 8ioretenlion Basin ;:: NA cubic feet 

11. Wet Basins 	 Dasogned as ReqUired In RG·348 Pages 3-66 10 3- 7 I 

Required capacity 01 Permanent Pool = NA cubiC feel Pemuu,.nt Pool Cap8C;lty I. 1.20 tu,," IhIo wav 
Required capacily al WQV Elevalion = NA cubiC feel Tola) C8p3ell~ lhouJd bII the Parm:menl Pool C paelty 

plu•• second. Way. 

12. Constructed Wetlands 	 Designed as Required .n RG-348 Pages 3-71 103-73 

ReqUired Waler Oualily Volume for Construcled Wellands = NA cubic feet 

13. AguaLogic™ Cartridge System 	 Designed as Required In RG-348 Pages 3-74 10 3-78 

•• 2005 Technleotl Guidance'" nual (RG-348) does not ••amp! the l1tqulntd 20"t0 Inc,", SO wilh mainlanaJ\C. conlraC1 Wllh AquaLogic"". 

http:Pemuu,.nt


Required Sedimentation chamber capacity = NA 
Filler canisters (FCs) to treat WQV = NA 

Filler basin area (RIA,) = NA 

t4. Stormwater Management StormFitte~ by CONTECH 

Required Water Quatlty Volume lor Contech SlormFiller System = NA 

cubic teel 
cartridges 

square teel 

cubic feel 

Jl'l SIZING REQlJI8ENEttTS 1:98 !ttUQLLOWlNG 

15. Grassy Swates 

Design paramelers for the swale: 

Drainage Area 10 be Trealed by Ihe Swale =A = 
Impervious Cover In Drainage Area = 

Rainfall intensity = i = 
Swale Slope = 

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

Weighted RunoN CoeNicient = C = 

Acs = cross· sectional area at flow In Swale = 


Pw = We"ed Perimeter = 


RH = hydraulic radiUS of lIow cross-seclion = AcslPw = 


n =: Manning's roughness coeHiclent = 


t5A. Using the Method Described in the RG·348 

Manning's Equal ion : Q = 1Ait Acs RH>0 SO 5 

b = 0.134 x Q • zy 
yl67 S05 

a = CiA = 

To cDlculal.u.. 1I0w locily In the aw Ie. 

V (Velocity at Flow in the swale) = QJAcs = 

To calculate lhe. uJtrng swal8 length: 

L = Minimum Swale Lenglh = V (IVsec) . 300 (sec) = 

Designed GS Required In RG·348 

000 acres 
000 acres 

1.1 inl hr 
001 IVlt 

3 
033 h 


#DIVlO' 


nDIVIO! st 


#DIVIO' teel 


#DIVIO' teel 


0.2 

#DIVIO' teel 

#DIVIO' cfs 

HDIVIO' IVsec 

nDIVIO' feet 

Pages 3-5 t 10 3-54 

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 a = CiA = 

Manning's Equatton Q = 

Swale Widlh= 

Inslructlons are provided 10 Ihe righl (green comments). 

Flow Velocily 
Minimum Length = 

In5tructlons are provided to the right (blue commenls). 

Design Width = 
Design Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length = 

HDIVIO' cis 

0.76 cis Error I = HDIVIO' 
6.00 h 

HDIVIO' IVs 
HDIVIO' h 

6 h 
0.76 cfs Error 2 = HOIVIO' 
0.33 h 
0.32 cfs 

97.48 h 

Hany of lhe , ....lllng valU!rS do not ....1 the cIe<Ilgn I9qwr_1 $At 'OfIh In RG-348, the eloign ~I"" may be mod,l*, and IN .oIV8. ,.""'. 
H IIlIV oj the ,nulting 11111.... _till do not ....1 tile <lHign requlremenl Mtlonh In RG-J.4&, widening lhe sWele boHom val .. may nol be POSlOlble. 

16. Vegelated Filter Strips Designed as ReqUired In RG·348 Pages 3-55 to 3·57 



There art no calculations required 10/ ~Iermln rig lhe I.oad 01' .... 0' vegetative lillet .trips 

The SO"!...mew" is p<OVldo!cI whet! the eonsrlbuUng dralMge'" d0e5 nol slCCMd 72 'eel (dJrKllon 0' now) and 

llIe sI)MI flow luvlnglhe impetVlo... cover ia di~ ..,.".. 15 1 ..101 onginw,ed lilt., 5lI11" Wllh .....imum a10pe 01 20'1\. 0' 

acro... 50 ,_ 0' _ural vegetalion WIth. ma~imum alops of I~ The,. can I)e • br • k In 9",~" long ... no alops neMd. 20'!. 


If vegotatl". hit., "n~ .'e p'opoM<! '0' an Inl..rim permanent BMP. they may t.. .,ud as "-Knbo<! on Pege l-!Wi 01 RG· 348 

t7. Wei Vaulls Designed as ReqUl,ed In RG·348 Pages 3·3(] 10 3-32 & 3-79 

ReqUired Load Removal Based u·pon Equalion 3.3 = NA Ibs 

Firsl ""Icul I. lhe load removal al I , irv'hour 

RG·34B Page 3·30 Equallon 3.4: a = CiA 

C :;: runoff coeHicient for the drainage area :;: 0.08 C : Run<>1f Coelfici nl =0.548 nCl' + 0.328 (IC) • 0.03 
i :;: design rainfall intensity:;: 1.1 inlhour 
A :;: drainage area in acres ::: I acres 

o ::: flow rate in cubic leel per second :;: 0.09 cubic leeusee 

RG·348 Page 3·31 Equalion 3.5: VaR = alA 

o :;: RunoH rate calculated above :;: 0.09 cubic leeusec 
A :;: Water surface area in the wet vault = 150 square feel 

VOR :;: Overflow Rate :;: 0.00 feeusec 

Percenl TSS Removallrom Figure 3·1 (RG·348 Page 3·31) = 53 percenl 

Load removed by Wei Vaull = #VALUE' Ibs 

II a b\'PH OCClU'll at ...lnf.1I Inlen II~ 01 less IMn , . t InIhou" 

Calcul!1 lhe .1I,Clfl>CV .-..dUctiOO 'Of 'M 8CIUIII rainlall intensity nUe 

Aclual Rainlali Inlensily al which Wei Vaull bypass Occurs = 05 in!hour 

Fracl lon 01 rainlalilrealed from Figu re 3·2 RG·348 Page 3·32 = 075 percenl 

Elficlency Reduclion lor Aclual Rainlall Inlensily = 0.83 percent 


Resuflanl TSS Load removed by Wei Vaufl = #VALUE' fbs 

18. Permeable Concrete Designed as Required ,n RG·34B Page& l-79 to 3-63 

PERMEABLE COtjCRETE MAY ONLY BE USED ON THE CONTRIBUTillG ZONE 

19. BMPs Inslalled in a Series Designed as Requi,ed In RG·348 Pages 3-32 

Mid" I E. Barrell Ph D P E. 'lICommendtod tlulllhtJ cOIIIf,donl 10' E, be chllnged hom 0 5 10 0.65 on Mav 3, 2006 

EraT = [1 . «(1. E, ) X (1· 0.65E,l x (1·0 25E,))J x 100 = 94.01 per""nl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 89 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 


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


LR = E,a, X P X (A, X 34.6 X Ap XO.54) = 842.75 Ibs 

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


Impervious Cover Overtreatmenl-== 00000 ac 

TSS Removal lor Uncaplured Area = 0.00 Ibs 


BMP Siring 
EHeClive Area = NA EA 


Calculaled Model Size(s) = #NlA 

AClual Model Size (II mulliple values provided in Calculaled 


Model Size or il you are choosing a larger model size) = 0 Model Size 


Surface Area = nNiA It' 

Overflow Rale = nVALUE' V~ 

Rounded Overflow Rale = nVALUE' v~ 

aMP Efficiency % ; "VALUE! % 

LR Value = #VALUE' Ibs 



TSS Load Credll #VALUEI Ibs 

Is Sufficienl Treatment Available? (TSS Credit:>; TSS Uncapt.) #VALUEI 

TSS Treatment by BMP !LM + TSS Uncapl.) : PVALUEI 

21. Vortech 

BMP Sizing 

Required Removal In BMP Drainage Area: 
Impervious Cover Overtreatment:= 

TSS Removal lor Uncaplured Area = 

Effective Area 
Calculated Model Size!s) = 

NA 
0.0000 

0.00 

NA 
#NIA 

ao 
lb. 

EA 

Actual Model Size (il choosing larger model size) = Vx 1 000 Pick Model S,ze 

Surlace Area = 

Overllow Rate: 

Rounded Overilow Rate: 

8MP Efficiency '%.;;; 

LR Value = 

7.10 

"VALUEI 

"VALUE! 

#VALUEI 

#VALUE' 

ii' 

V~ 

V~ 

lb. 

TSS Load Credit = #VAlUE' Ibs 

Is SuH,eient Treatment Available? (TSS Credit:>; TSS Uncapt) #VAlUEI 

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



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Projecl Name: Manor Creek Unit 5 
Dale Prepared: 311012015 

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

Text shown In blue indicate locallon 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 3-2710 3-30 

Page 3-29 Equalion 3.3: L,,, = 27.2(AN x PI 

'vVtJere" L M T01AL 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 

Sile Dala: Delermlne Required Load Removal Based on Ihe Enl"e Projeci 
Counly = Coma! 

TOlal projecl area included in plan ' = 45.67 acres Sireeis 
Predevelopmenl impervious area within the limits of the plan • :::r--,~~_-,acres 121.983 2.800 

Total post-development impervious area within the limits olthe plan ' = acres Lois SF/Lol 
Total post·development impervious cover fraction * =f--==---j 38 6.225 236.550 5.430 

P = Inches 8.23 

L.., TIO TAL "ROJ EC T = 7388 Ibs 


The .....fun onlere<ll n t Ii ld. should 1M! 101 lhe IOllli prol..,1 nl"!! 


Number 01 drainage basins / outfalls areas leaving the plan area = 9 

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

Drainage BasinlOullall Area No. = ... 5-5 

Total drainage baSin/outfall area = 0.S3 acres " of Lois SF/Lol 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 6225 0.29 acres of IC for lois 

Post·development Impervious area within drainage basin/outfall area = 0_29 acres acres of street 
Post·development impervIOUs fraction within dramage baslnJoutfal1 area = 0.34 

L,'/. THIS aASIN = 257 Ibs. 

3. Indicale Ihe proposed BMP Code lor Ihis basin. 

Proposed BMP = VOgctaled Filler Strips 
Removal eHiciency = 80 percen! 

Aqualogic Cartridge Filler 
Bioretention 
Conlech SlormFiller 
Conslrucled Weiland 
Extended Detenllon 
Grassy Swale 
Retention J Irrigation 
Sand Filler 
Slormceptor 
Vegelaled Filler Sirips 
Vortechs 
Wei Basin 
Wei Vaull 

4. Calculate Maximum TSS Load Removed (LA) for Ihis Drainage Basin by Ihe selected BMP Type. 

RG-348 Page 3·33 Equation 3 7: LR = (BMP eHiciency) x P x (A, x 34.6 + Ap x 0.54) 

'vVtJere' 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 

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

Ac = 0 .83 acres 

A,= 0.29 acres " 01 LOIS SF/Lol 

Ap = 0.54 acres 2 6225 0.29 acres of IC for lois 

LR = 269 Ibs a acres of street 

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



Desired ~ THIS BASIN ::: 257 Ibs. 

F = 0.96 

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

Rainfall Depth = 2.80 inChes 
Post Development Runoff CoeHicienl = 0.28 

On·site Water Quality Volume = 2364 cubic feet 

Calculaflons from RG-348 Pages 3·36 to 3-37 

OH·slte area draining to BMP = 0,00 acres 
Off·site Impervious cover draining to BMP = 0,00 acres 

Impervious fraction of off-site area ::: 
Off·site RunoH Coefficient = 0.00 

OH·site Water Quality Volume = o cubic feet 

Storage for Sediment = 473 

Tolal Caplure Volume (required water quality volume(s) x 1.20) = 2836 cubic feel 
The fOlfowi"il Mellons are used 10 cmcu/ate tn. requim wot r qua.lit~ volume(s) lor the aoieeted BUP. 
The value. 101 BUP TVP6 not sefeele<! In cell C45 will "how HA
7. Retention/Irrigation System 	 Desogned as Requrred In RG·348 Pages 3-42 to 3-4Il 

Required Water Quality Volume for retention basin ::: NA cubiC feer 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 
Irrigation area = 

0. 1 
NA 
NA 

inlhr 
square feet 
acres 

Entlll detetmlrwd ~....~blhty ...to or ~umod voluo of O. I 

8. 	Extended Detention Basin System Designed as Required In RG·348 Pages 3·46 fO 3·51 

ReqUlfed Water Quality Volume for extended detenllon basin = NA cubic feel 

9. Filter area for Sand Filters Des.gned 8$ ReqUired In RG-348 Pages 3·58 to 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedi mentation basin = NA cubiC feet 

Minimum fdter basin area = NA square feel 

Maximum sedimentation basin area ::: NA square feet Fa, m,n,mum wOt., tleplh of 2 fect 
Minimum sedimentation basin area = NA square feet For mlU,mum wmor depth of 8 fee' 

98. Partial Sedimen'a'ion and Filtration System 

Water Quality Volume for combined basins = NA cubiC feet ,VALUEI sf at 4' of depth 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area = NA square feet Far minimum wnter depth of 218(;t 
Minimum sedimentation basin area = NA square feet Far m3Jlimum wllter depth of 81eel 

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

Required Wafer Quality Volume for Bioretenlion Basin = NA cubic feet 

11. Wet Basins 	 Designed as Requi'ed In RG-348 Pages 3·66 to 3· 7 t 

Required capacity 0 1 Permanent Pool = NA cubic feet Po,"",,,,,nl Pool c..pacily is 1 :10 II..... the wav 
Required capacily at wav Elevation = NA cubic feel Tatal Capaelly should be 111& PoI'rM""nl POOl Capllcity 

plua a ·_and Way. 

12. Constructed Wetlands 	 Designed as ReqUired In RG·348 Pages 3-71 to 3--73 

Required Water Quality Volume for Construcled Wetlands = NA cubic leet 

13. AguaLoqicT'N Cartridge System 	 Designed as Required In RG·348 Pages 3-74 to 3-78 

.. 2005 Teehnicol Gu,d nu Manuol (RG-348) doea not . xempl the tequ,ntd 2~ Inct~ W11h maintenance conlfacl with AquaLog,c"', 



Required Sedimentation chamber capacity = NA 
Filler canislers (FCs) 10 Ireal wav = NA 

Filler basin area (RIAF) = NA 

14. Slormwater Management StormFilter0 by CONTECH 

Required Waler aualily Volume for Conlech SlormFilter System = NA 

cubic feet 
cartridges 

square feet 

cubic leel 

J.ttf..SlZltlG 9E!lUIAEMEtU 08. ~ MP .i LQAD R!;MQVALSAR~eASEO UPON FLOW fi~E.....""""_""",,,,,,,,,,,,,,,,,,,,,,,,,,,o:..:;>...,.,...,.,. 

15. Grassy Swales 	 Designed as Required ,n RG·J4B Pages 3-51 to 3-54 

Design oarameters for the swale: 

Drainage Area to be Trealed 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 lIow in Swale = 

Pw :: Wetted Perimeter = 


RH = hydraulic radius of flow cross· section = AcsfPw = 


n = Manning's roughness coet1iclent = 


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

Manning's Equation: Q = .ill Acs Rt-!Z l SO 5 

n 

b = 0 . '34 x a - zy 
yl 67 S05 

a = CiA = 

To cafculate the flow v.loeily In lhe 8'N~le: 

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

To e8lcul~la lhe reSl.lf"ng swcdo length: 

L = Minimum Swale Lenglh = V (Itlsec) • 300 (sec) = 

0.00 acres 
0.00 acres 

' .1 in/hr 
001 	Itlft 

3 
033 h 

NDIVIO' 

NDIVIO' sl 

NDIVIO' leel 

ffDIVlO' feel 

0.2 

NDIVIO! feel 

NDIVIO' cis 

ffDIVlO! ftlsec 

ffDIVIO' leel 

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

15B. Alterna,ive Melhod using Excel Solver 

Design a = CiA = 

Manning's Equation 0 = 
Swale Widlh= 

Inslruc1lons are provided 10 the right (green comments). 

Flow Velocity 
Minimum Length =: 

In.lructions BrB provided to the right (blue comments). 

Design Widlh = 
Design Discharge = 

Design Depth = 
Flow Vetocity = 

Minimum Length = 

ffDIViO' cfs 

0.76 cis Error 1 = NDIViO' 
6.00 h 

NDIVIO! ftls 
NDIVlO' 

6 ft 
0.76 cis Error 2 = NDIVIO' 
0.33 h 
0.32 cis 

97.48 II 

If anv of the resulting values do not ..-lIne design requirement HI forth in RG-348, the design parameters may be modif,ed and the S<l!ver rerun 

If any 01 the rn.ulting val..... still do not meel lhe design requl~menl lei lor1h in AG-348, wldenong tile swale bottom value may nol be po5Sibla_ 


16. Vegetated Filter Strips 	 Designed as Required In RG·J48 Pages 3·55 103-57 



There a" no eooleulalions requlr"; lor cielllrm nlng lhe load or .ia 01 yegetat,.... fill.r .'rip" 

The eO'lo "mow! ii, prOvided when !he conlrlbullng drainage a_ d~ nOI ..~d 72 f..1(di~ion 01 flow) and 

lhe &'-1 flow '","wing !he Imperyiou. co.... is dl~ ac..... 151eel ol.ngi.-..d Ii".. .rrips wilh m,..lmum alope at 20"l o. 

ecroU 50 leel of ""Iunol vegellllion with. ma.'mum "ope of 10'l10. The", can be a break In gracI. "'ong.a no slope ••ceeda 20·~ 


If vegollllive mI...,ripS "'. propoMd lOf In Intltnm permanenl BMP, "leY may be .Ized n "",,,;bed on PIIge 3-56 of RG-348 

17. WeI Vaults De Ignad as Required in RG·348 Pages 3·30 IQ 3·32 ~ 3-79 

Required Load Removal Based upon Equalion 3.3 , NA Ibs 

FI'" calculal. lhe load "manl ~I I 1 in,lllour 

RG-348 Page 3,30 Equalion 3.4: Q, C,A 

C ;::::. runoH coeHiclsnt tor the drainage area ;::::. 0.21 C co Runoff COltffici nl " 0 50CS 'fC)' + D 328 tiC) + 0 03 
I ;::::. design rainfall intensity;::::. 1.1 Inlhour 
A ;::::. drainage area in acres ;::::. 1 acres 

Q = flow rate in cubiC feel per second ;::::. 0.23 cubiC feeVsec 

RG-348 Page 3,31 Equation 3.5: VOA ' Q/A 

Q ' Runoff rale calculaled above, 0.23 cubic feeVsec 
A;::::. Waler surlace area In the wei va ult == 150 square feel 

vCA ' Overflow Rale , 0.00 feeVsec 

Percent TSS Removal from Figure 3·1 (RG·348 Page 3-31) , 53 percenl 

Load removed by Wei Vault, #VALUE' Ibs 

If. bypass occ~ at It ralnJafl in~i1y of leal lhan " InIhout!l 
Calcul3t. lhe .,hclency reduction lor \he eel"'" rainlall lntMlJilV till. 

Actual Rainfall Intenslly at which Wet Vault bypass Occurs, 05 inillour 

Fraclion of rainfalilreated from Figure 3·2 RG·348 Page 3·32 ' 075 perc en I 
EH,ciency Reduction for Actual Rainfall Intensity' 0.83 percent 

Resullanl TSS Load removed by Wet Vault, #VALUE ' Ibs 

18. Permeable Concrete Designed as Requl,ed rn RG-348 Pages 3-79 10 3-83 

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE 

19. BMPs InSlalied in a Series Designed as Requ"ed In AG·346 Page~3'32 

MIdi IE. B3trOII , Ph.D.. P E.. f1ICOIT\ITIOIn<Md thallhl cooffieienl fer E, be c~god from 0 S 10 0.65 on M.1iy J, 2006 

ETCT , [1· «1 - E,) x (I - o 65E.,) x (1· 0 .25E,»)I x 100, 94.01 percent NET EFFICIENCY OF THE 8MPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES, E, ' /19.00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES, E, ' 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES, E" a00 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) , 315.891bs 

20. Stormceptor 
Requited TSS Removal in BMP Drainage Area, NA Ibs 

ImpefVious Cover Overtreatment= 00000 ac 
TSS Removal for Uncaplured Area, 0.00 Ibs 

BMP SIZIng 
Ellectlve Area, NA EA 

Calculated Model Size(s) , #N/A 
AClual Model Size (If mulliple values prOVided in Calculated 

Model Size or if you are chOOSing a larger model size) , 0 Model Size 

Surface Area, #NlA h' 

Overflow Rate, #VALUE' V. 

Rounded Overflow Rale , #VALUE' V. 

BMP EffiCiency %' #VALUEI % 

LA Value, #VALUE' Ibs 



TSS Load Credit = 


ts SuHicient Treatment Avaitable? (TSS Credit:! TSS Uncap!.) 


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


21. Vortech 
ReqUIred TSS Removal,n 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 = 

Overllow Rate = 


Rounded Overltow Rate = 


BMP EHiciency % = 

LR Value = 


TSS Load Credit = 


Is SuHicient Treatment Available? (TSS Credit "- TSS Uncap!.) 


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


#VALUE' 

#VALUE' 

#VALUE' 

NA 
0 .0000 

0.00 

NA 
#N/A 

VxlOOO 

7.10 

#VALUE ' 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE! 

#VALUE' 

Ibs 

Ibs 
ac 
Ibs 

EA 

Pick Model SIZe 

ft' 

V~ 

V~ 

% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 
Dale Prepared: 311012015 

Additional Information is provided for celhs with a red triangle in the upper right comer. P lace Ihe cursor o ver the cell. 


Text shown In blue indicate location of jnstructions 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 tolal project: Calculallons Irom RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: L,.. = 27 2(AN X PI 

where: Lt.1 TOTAtFROJECT = Required TSS removal result ing 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 = 

T alai project area included in plan ' ;: acres Streets 
Predevelopment impervious area within the limits of the plan = acres 121 ,983 2,800 

Total post·development impervious area within Ihe limits of Ihe plan" ='--''::;:::':--'acres Lots SF/Lot 
Total post-development impervious cover fraction =1----'7::::...--1 38 6.225 236.550 5.430 

P = Inches 8.23 

LM TOTAl, PRO.tECT = 7388 Ibs. 

" Thti VIII.. enll1fWd In I!!eM field. should for lhe loUlI projecl arlin 

Number of drainage basins f oulfalls areas leaving the plan area = 9 

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

Drainage Basin/Outfalf Area No. = A $-7 

Total drainage baSIn/outfall area = 3.96 acres "of LOiS SFiLot 
Predevelopment impervious area with in drainage basin/outfall area = 0.00 acres 3 6225 0.43 acres of IC for lOIS 

Post-development impervious area within drainage basin/oulfall area = 0.43 acres acres of street 
Post-development impervious fraclion within drainage basin/oulfall area = 0.11 

LM TJ-o..lS 9AS.n = 385 Ibs 

3. Indicate the proposed BMP Code for this basin . 

Proposed BMP = \Iegetat~ FIII"r Strip' 
Removal eHiClency = 80 percenl 

Aqualogic Canrrdge Filter 
Bioretention 
Contech Storm Filter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Relenlion / Irrigauon 
Sand Filter 
Stormceplor 
Vegetated FI~er Strips 
Vonechs 
Wet Basin 
Wei Vault 

4. Calculale Maximum TSS Load Removed (LA) for Ihis Drainage Basin by Ihe sefecled BMP Type. 

RG-348 Page 3033 Equahon 3.7, L. = (BMP efficiency) x P x (A, x 346 + Ap x 0.54) 

vomere: Ac :: T olal On-Site drainage area in the 8MP catchment area 


~ = Impervious area proposed in the 8MP catchment area 


Ap = Pervious area remaining in the 8MP ca tchment area 


L. = TSS Load removed from this catchmenI area by Ihe proposed BMP 

~= 3.96 acres 

AI = 0.43 acres # of Lots SF/Lot 

Ap = 3.53 acres 3 6225 0.43 acres of IC lor lOIS 

L. = 442 Ibs o 0.00 acres of street 

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



Desired 4.1TH:S SASJN :: Ibs. 

F = 0.87 

6. Calculate Cap1ure Volume required by the BMP Type for this drainage basin I outfall area. Calculahons from RG·348 Pages 3-34 10 3·36 

Rainfall Deplh = 1.44 inches 
POSI Developmenl Runoff Coellicienl = 0.13 

On·sile Waler Qualily Volume = 2738 cubiC feel 

CalculQllons Irom RG·348 Pages 3-36 10 3·37 

Oll-slle area draining 10 BMP = 0.00 acres 
Olf·sile Impervious cover draIRing 10 BMP = 0.00 acres 

Impervious fraction of off-SIte area = o 
Oll·sile Runoll Coellicieni = 0.00 

Off-sile Waler Qualily Volume = o cubic feet 

Siorage for Sedlmenl = 548 

Total Capture Volume (required water quality volume(s) x 1.20) = 3285 cubic feel 
The 'ollowing tions.,.. IB&d 10 calcul1lte the l'8qulr d W81er qU3.1ily volulMi. ) 'or m. "Ioded BMP. 
Tha .~Iun for BMP Types not ..Iectad in cell C4S wHi ."ow HI.. 
7. Retentioni1rrigation System Designed as Roqwred in RG·348 Pages 3-42 10 3·46 

Required Waler Qualily Volume lor rei enlion basin = NA cubic feel 

irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.1 Inihr Enler del. rmlr»<t perme.bUlly rut, or ~"umed value 01 0 1 
Irrigation area :: NA square feet 

NA acres 

8. Extended Detention Basin System Pages 3-46 10 3·5 1 

Required Waler Qualily Volume for extended delenlion basin = NA cubic leel 

g. 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 tor sedimentation basin = NA cubiC feel 

Minimum filter basin area :: NA square feel 

Maximum sedimentation basin area :: NA square feel For mlnu"um w tQr depth 01 2 IH' 
Minimum sedimentation basin area :: NA square feel For maximum water d P'" of B , ..1 

98. Partial Sedimentation and Filtration System 

Water Quality Volume lor combined basins :: NA cubic feel .VALUEI sf al 4' of deplh 

Minimum filter baSin area = NA square feel 

MaXImum sedimentation basin area :: NA square feel For minImum water ct.pll\ of 2 'HI 
MInimum sedimentation ba sin area :: NA square feel FOf maximum MlItr depth of 8 'Hf 

10. Bioretention System Designed as Requtred In RG·3-18 Pages 3-63 to 3-65 

Required Water Quality Volume for Bioretention BaSin =: NA cubic feel 

11. Wet Basins Oesigned as Roqulred In RG-348 Pages 3-66 10 3-71 

Required capaclIy of Permanent Pool :: NA cubic feel PefTl'lllMnt Pool C.paclty il 1.20 limellthe wav 
Required capacity al WQV Elevalion = NA cubic feel Total ClJpac/ty should 1M! tho P."""nant POOl Gap3City 

plu.. a Hcond wav. 

12. Constructed Wellands Designed as Roqulfed In RG-348 Pages 3·71 to 3-73 

Required Waler Qualily Volume for Conslructed Wellands = NA cubic feet 

13. AquaLogicTW Cartridge System DeSigned 9S RequIred fn RG·348 Pages 3·74 to 3-78 

•• 2005 Tee"nlc::al GuJdance Man~1 (RG-34I1) don not exempt the ... qul~ 2 IRCt. WIth malmttnllnee contract w;I" AqWlLogic'''. 



Required Sedimentation chamber capacity = NA cubic feel 
Filler canislers (FCs) 10 Ireal WQV = NA cartridges 

Filter basin area (RIA,) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume for Conlech SlormFiller Syslem = NA cubic feet 

TJIE SllING.A !l..LliI.L.loI.!;upEFlJ: 1,9W1 OJ! E' I LOAD R~VAI.S..AF!I; I;I~EO VEOt( fu)W BATES - NOT <;A CVlATEQ.)YATEItilV~ll1) VQ lOS 

15. Grassy Swales Oesigned as Requrrt>d on RG-348 Pages 3-51 to 3-54 

Desian parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A = 0.00 acres 
Impervious Cover in Drainage Area = 000 acres 

Rainfall intensity =i = 1.1 in/hr 
Swale Slope = 001 ttllf 

Side Slope (z) = 3 
DeSign Waler Depth = y = 033 If 

Weighled Runoff CoeHicient = C = #DIV/O' 

Acs = cross-sectional area of flow in Swale = #DIV/O' sf 


Pw = Wetted Perimeter = #DIV/O' feel 


RH =hydraulic radius of flow cross-section =AcslPw = #DIV/O' feel 


n =Manning's roughness coefficient = 0.2 


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

Manning's Equation: Q = ~ Acs RH213 SO 5 

b = 0.134 x Q - zy #DIV/O' feel 

/67 S05 

Q = CiA = #DIV/O' cfs 

TO c.:tlculate the lIow velocitv in fM .w~te : 

V (Velocity of Flow In Ihe swale) = Q/Ae,; = #DIV/O' fllsec 

To calculnte It.. " ' Lllling &w~Ja length: 

L =Minimum Swale Lenglh = V (ttlsec) • 300 (sec) = #DIV/O' feel 

If 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. 

158. Alternative Method using Excel Solver 

Design Q = CiA = #DIV/O' cis 

Manning's Equalion Q = 0.76 cfs Error 1 = #DIV/O' 
Swale Width= 6.00 If 

InslructioM are provided to the right (green comments). 

Flow Velocity #DIV/O' ttls 
Minimum Length = #DIV/O' If 

Inst'uctlons are provided to the 'ight (b lue comments). 

Design Widlh = 6 It 
Design Discharge = 0.76 cis Error 2 = #DIV/O' 

Design Deplh = 0.33 It 
Flow Velocily = 0.32 cfs 

Minimum Length = 97.48 If 

II any of the ....ulling valu," do not .....l l he deeign requiremenl ",I forth in RG-34a tIM desi gn pan...tom; may t.. modlfi d ond \he $OIlier renun. 

/I any oIlhe ,nultlng value'S 6tlll do no1 ,,-I Ihe dHign ~quir.rnent ~t for'lh In RG-348, widening the ,wale boHom value may not t.. posslble_ 


16. Vegetated Filler Strips Designt>d as AequJrt>d In RG-348 Pages 3-55 to 3-57 



The,. art no calculations ,.quired 10' delenninlng .he load or slu 01 lIegetallV' !ille, amps. 

Til. ~ removal is providod when the cQ{I.ribuling df1linllge .rea d~$ not uceed 721 ..... (dl'",ion 01 flow) and 

.he sl\oa'ilow leaving .he Impannoua cover is directed acrose 15 feel of engineered filter s.rips WIIh maximum .'ope or 20"" or 

across 50 1M. or natural vegelal10n with. maximum 510pe 0110%. Ther. can ~. br.... k In grade" long n no slope exe""s 20~.. 


" IICIgel8ttve Mer ,ttips are propo5ed for an inte<im permanent BMP, they may be "zed as de!l<:rlbed on Page ),56 01 RG-348. 

17. WeI Vaull. 

Requored Load Removal Based upon Equalion 3.3 = 

Finlt calcul;)le the load ramoval at 1.1 inlhour 

RG·348 Page 3·30 Equalion 3.4: a = CiA 

C ;:: runoff coeHicienl tor 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 Equalion 3.5: VOR = alA 

a = Runoff rale calculaled above = 
A;:: Water surlace area in the weI vault ;:: 

VOR = Overtlow Rale = 

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

Load removed by Wet Vault = 

H • bypau oecu", at • nunfnff intensity olIn, than' 1 inlhou", 
ColculDle the eHlelency reduction lor tile actual ralnl 1I1nlensity rate 

Actual Rainfall Intensity at wtlich Wet Vaull bypass Occurs = 

Fraction of rainfalilrealed Irom Figure 3·2 RG·348 Page 3·32 = 

Efficiency Reduclion lor AClual Rainlall Intensily = 


Resullanl TSS Load removed by Wet Vault = 


18. Permeable Concrete 

Designed as Required in RG·34B Pages 3·30 to 3-32 & 3·79 

NA Ibs 

0.07 C =Runoff CoeHlci nl c 0S46 (IC)' + 0328 (IC) • 003 
1.1 inlhour 

1 acres 

0.08 cubic feetlsec 

0.08 cubic feet/sec 
150 square feet 

0.00 feetlsec 

53 percent 


#VALUE' Ibs 


05ln!hour 

075 percenl 
0.83 percent 


#VALUE' Ibs 


DeSigned as Required '" RG·348 

PERMEABLE CONCRETE ~'AV ONLY BE U ED ON THE COtfTRIBUTfNG lONE 

19. BMPs Ins.alled in a Series Designed as ReqUIred in RG·348 

Pages 3·79 10 3-83 

Pages 3·32 

Michael £. 8:.".11, Ph.D .. P.E. re<:ommanded tl\:)t 11>0 coelficionl IGf E. I:M> chang')(llrom 0 5 to 0 65 on May 3, 2006 

ETOT = (1· «(1· E,) X (1 . 0.65E,) x (1· 0.25E,))] x 100 = 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

(A, AND A, 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 Overtrealmenl= 
TSS Removal lor Uncaptured Area = 

aMP Sizing 
EHective Area = 

Calculated Model Size(s) = 
Actual Model Size (If mulliple values provided in Calculaled 

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

Surtace Area = 


Overtlow Rate = 


Rounded Overt low Rale = 


8MP EHiciency % = 


LA Value = 


94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

8900 percent 

7000 percenl 

0,00 percent 

519.321bs 

NA Ibs 

00000 ac 


0.00 Ibs 

NA EA 
#N/A 

0 Model Size 

#N/A II' 
#VALUE! Va 

#VALUE' Va 

#VALUE' % 

#VALUE' Ibs 



TSS Load Credit = 

Is SuHicient Treatment Available? (TSS Credit ~ TSS Uncap!.) 

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

21. Vortech 
Required TSS Removal In BMP Drainage Area= 

fmoervious Cover Overtrealmenl= 
TSS Removal for Uncaplured Area = 

Sizing 
EHective Area = 

Calculated Model Size!s) = 

Actual Model Size (if choosing larger model size) = 

Surlace Area = 

Overllow Rate = 


Roundea Overllow Rale = 

BMP EHidency % ::;: 

Lq Value = 

TSS Load Credit = 


Is Sufficient Treatment Available? (TSS Credit ~ TSS Uncap!,) 


TSS Treatment by BMP (LM + TSS Uncan!') = 


#VALUE' tbs 

#VALUE' 

#VALUE' 

NA Ibs 
0.0000 ac 

0.00 Ibs 

NA EA 
#N/A 

Vxl000 Pick Moael Size 

7.10 f1' 

#VALUE' Va 

#VALUE' Va 

#VALUE' % 

#VALUE' Ibs 

#VALUE' Ibs 

#VALUE' 

#VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6 
Date Prepared: 311012015 

Additional information 16 provided for cells with a red triangle In the upper right cornet . 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. 


t. The Required Load Reduction for the total project: Calculallons Irom RG-348 Pages 3-27 10 3-30 

Page 3-29 Equalion 3.3: L" = 27.2(AN X P, 

where: LM l OTA!. 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 Enlire Project 
Counly = 

Tolal project area included in plan • = acres Sireets 
Predevelopment impervious area within the limits of the plan • =r-_~:7_-,acres 236.065 5.419 

Total post-development impervious area within the limits of the plan - :;: acres Lois SF/Lol 
Total post-development impervious cover fraction -- =1---===:=---1 82 6,225 510.450 11.71B 

P = inches 17.14 

L I.\ TOT Al PROJECT = 15383 Ibs. 

• The vnr.......t rOKl on th.".. roeld5 ahould be 10.- the total projK1 .rea 


Number of dralOage baslOs I oullalls areas leavlOg Ihe plan area = 9 

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

Drainage Basin/Outfall Area No_ = A !;-4A 

TOlal drainage basin/outfall area = 0.28 acres # of Lois SF/LOI 
Predevelopment impervious area within drainage basinJouifall area = 0_00 acres a 6225 0.00 acres oilC 

Post-development impervious area within drainage basin/outfall area = 0_17 acres 7396 0.17 acres 01 sIr 
Post-development impervious fraction within drainage basin/outfall area -= 0.61 0_17 Tolar IC (a, 

LN\ THIS 8ASIN = 152 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = None 
Removal efficiency:;: percent 

Aqualogic Canridge Filter 
Bioretention 
Conlech StormFilier 
Conslrucled Wet land 
EX1ended Delen tion 
Grassy Swale 
Retention J Irrigation 
Sand Filler 
Siormceptor 
Vegetated Filler Sir ips 
Vonechs 
Wei Basin 
Wei Vault 

4. Calculate Maximum TSS Load Removed (L.J for Ihis Drainage Basin by Ihe selected BMP Type_ 

RG-348 Page 3-33 Equal10n 37. LR = (BMP eHiciency) x P x (A, x 34.6 + Ap x 0.54) 

where: Ac = Tolal On-S,le dralOage area in Ihe BMP calchment area 

AI :;: Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

LA = TSS Load removed from Ihis calchmenl area by Ihe proposed BMP 

Ac= 0_28 acres # of Lois SFILOI 

AI = 0_17 acres a 6225 0.00 acres of IC 

Ap :;: 0_11 acres 7396 0.17 acres of sir 

LA = 0 Ibs 0.17 TolailC (a. 

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



Oesired LM l HIS BAS!N = o Ibs. 

F = #DJV/O! 

6. Cal cui ale Caplure Volume reguired bv Ihe BMP Tvpe for this drainage basin I outfall area. Calculallons from RG-348 Pages 3·34 10 3-36 

Rainfall Depth = #DJV/OI inches 
Post Developmenl Runoff Coellicienl = 0.42 

On·sile Waler Quality Volume = #DJV/O! cubic leel 

Calculallons Irom RG·348 Pages 3·36 10 3-37 

Off-sile area draining to BMP = 0.00 acres 
OH-slte Impervious cover draining to BMP = 0.00 acres 

Impervious fraction of oH·site area = o 
Off-site RunoN Coefficient = 0.00 

Off-site Water Quality Volume = #DIV/O! cubic feel 

Storage lor Sedimenl = #DIV/O! 

Tolal Capture Volume (required waler qualily volume(s) x 1.20) = #DIV/O! cubic feel 
The following oectJons ore ulU>d 10 calculate the required wal., quolity volume(a) lor the .'ecled BMP. 
The values fo, BMP Types nolulKlIld in cell DIS will show N.o\ 
7. Retention/Irrigation System Oeslgned as RequITed ,n RG-348 Pages 3-42 10 3·46 

Required Water QualIty Volume for retenti on basin = NA cubic lee I 

Irrigati on Area Calculations: 

Soil infiltration/permeability rate = 0.1 inlh r Enter d term/ned permeabililY rale or assumed value ot 0.1 
Irrigation area = NA square feet 

NA acres 

8. Extended Detention Basin System DeSIgned as Required in RG·348 Pages 3·46 10 3- 51 

Required Waler Qualily Volume lor eX1ended delenlion basin = NA cubic feet 

9. Filler area for Sand Fillers Designed as ReqUIred in RG·348 Pages 3-58 to 3-63 

9A. Full Sedimentation and Fillration System 

Water Qualily Volume for sedimentation basin = NA cubic feel 

Minimum filter basin area = NA square feet 

Maximum sedimentatIon basin area ;:: NA square feet Fo. minimum .,,,Ier d plh of 2 '.-t 

Minimum sedimentation basin area = NA square feet For maximum ",al..- ck>plh ot 8 '.et 


96. Partial Sedimentation and Filtration System 

Water Quality Volume for combined ba sins = NA cubiC feet 
SF @ Given Depth 

,VALUE! 
Given Depth Width 

5 60 

Minimum filt er basin area = NA square leet 60 

MaXImum sedimentation basin area ::: 

Minimum sedimentation basin area = 

NA 
NA 
NA 

square feet 
square feel 
square feet 

Fo. minimum "aler depth ot 2 feel 
Fo. GI\IIIII ..... Ier depth 
For maximum .,atC!f deplh of II feel 

60 
60 
60 

10. 6ioretention System Oes<gned as Required In RG-348 Pages 3-63 to 3-65 

Required Water Qualily Volume lor Bioretention Basin = NA cubic feel 

11. Wet Basins Desi<;lne<1 as Required in AG-348 Pages 3-66 to :>-7 I 

Required capacity of Permanent Pool = NA cubic feet Pormanent Pool c..paclty I~ 1.20 limes lhe WOV 
Required capacity at WQV Elevation = NA cubic feet Total Capeel1y should be tn. Per_Mnl Pool c..p4Clly 

pilla. second WOV 

12. Constructed Wetlands Deslgned as ReqUired ,n AG·348 Pages 3-71 to 3-73 

Required Water Quality Volume lor Constructed Wetlands = NA cubic feet 

13. AguaLoqicTlot Cartridge System Deslgne<1 as Required ,n RG-348 Pages 3-74 to 3-76 

.. 2005 Technical GUIdance Manual (RG-348) does nOI exempt lhe required 20% Increase wilh "",inlenance conl"",t with AqunLogic "'. 



Required Sedimenlalion chamber capacily = 

Filler canislers (FCs) 10 Ireal WQV = 


Filler basin area (RIAe) = 


14. Stormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume for Conlech SlormFilter Syslem = 

NA cubic feel 
NA cartridges 

NA square feel 

NA cubic leel 

I'J..LI,.QAC flEMO~ ~~ Ii! $EQ U.e.Q~ 

tS. Grassy Swales 

Design parameters lor the swate: 

Drainage Area 10 be Trealed by Ihe Swale = A = 

Impervious Cover in Drainage Area == 


Rainfall inlensily = i = 

Swale Slope = 


Side Slope (z) = 

Design Waler Deplh = y = 


Weighled Runoft CoeHicienl = C = 


Acs = cross-sectIonal area of flow in Swate = 


Pw = Welled Perimeler = 


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

n = Manning's roughness coefficient == 


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

Manning's Equalion : Q =.L§. Ats RH~J SO 5 

b = 0.134 x Q - zy 
y\ 67 505 

a = CiA = 

To calculate tho 1I0w veloCIty in the .wale, 

V (Veloclly of Flow in Ihe swale) = QlAcs = 

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

DesIgned as Requ"ed In RG-348 

000 acres 
0.00 acres 

1.1 inih' 
001 tVft 

3 
033 ft 


HDIVlO' 


HDIVlO' sf 


HDIV/O! feel 


HDIV/O' feel 


0 .2 

HDIV/OI feel 

HDIV/OI cfs 

HDIV/OI tVsec 

HDIV/OI feel 

lli..- NOI C~lClJ 

Pages 3-51 to 3-54 

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. 

lSB. Afternative Method using Excel Solver 

Design a = CiA = 

Manning's Equalion Q = 
Swale Widlh= 

Instructions are provided 10 Ihe rlghl (g,,,en comments). 

Flow Velocily 
Minimum Length = 

InSlluctions are provided to the right (blue comments). 

DeSign Width = 
Design Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Lenglh = 

HDIVIOI cis 

0.76 cis Error 1 = HDIV/OI 
6.00 ft 

HDIV/OI tVs 
HDIVlO' 

6 ft 
0.76 cis Error 2 = HDIV/OI 
0.33 ft 
0.32 cfs 

97.48 ft 

II ny 01 .... tnuftlng valuos do not "'"t lhe design ,.qui,omeOl ••l l orth In RG-340. the design parameters may be modl lred and the solver rerun 
II any 01 the resulting values /itlll do nol,,*,I the de5ign requlre"",nt ...1forth in RG-348. wideninglhe swal. bonom value may nol be po_bl. 

16. Vegetated Filter Strips Designed as Aequlred In RG-348 Pages 3-55 10 3-57 



There ale nO c.1leu1aUone requlnod 101 delllflnlning lhe load 01 51111 01 vegetative liller ,'ril'& 

The 50% ramoylll is provided when !he c:onlributing drai~ Irn does not exceed 72 loet (dlr""lton ot flow) nd 

!he ~hIlet tlow luvinglhe lmpe<viovl cov., il directed acrOSS 15 teel 01 engiMered flIl .. r s\lips wilh rn.1l.murn slope 01 2O'l\o or 

IIC'OU SO IMI of natural veg&lJIlion wilh. ma.imum slope of I~ Thore can be • b~k in grade ",'ong as no elope ..eNds 2~'" 


If ve~tatl.. liller "rip, .... proposed for 8n interim perma""nl BMP. they ""'V be iad a de$CnlMd on Page 3-50 of RG-348. 

17. Wei Vaulls Pages 3-30 to 3-32 & 3-79 

Required Load Removal Based upon Equalion 3.3 = NA Ibs 

AnI! ""'cul It I 10000eI removal al 1.1 .nIhour 

RG-348 Page 3-30 Equal ion 3A: 0 = CiA 

C = runoff coeHicienl for Ihe drainage area = OA3 C c Runoff Coefficient = 0.546 (lC)' + 0.328 (lC) + 0.03 
! = design rainfall intensity = 1.1 In!hour 
A = drainage area in acres = , acres 

o = flow rale in cubic feel per second = OA7 cubiC feeVsec 

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

o = Runoff rale calculaled above = OA7 cubiC leeVsec 
A = Waler surface area in Ihe wei vault = ISO square leel 

VO. =Overflow Rale = 0.00 leelfsec 

Percenl TSS Removal lrom Figure 3-1 (RG-348 Page 3-31) = 53 percenl 

Load removed by Wei Vault = ~VALUE' Ibs 

II a bypau oc<ura 81 II r8infOil inleMlly 01 Ie.. lhOn I 1 in/hours 
Calcut"l. III<! elficoency roauction lor lhe Iclu.tll raintollintensily roll 

Aclual Rainfall Inlensily al which Wei Vaull bypass Occurs = 05 In/hour 

Fraclion of rainfalilrealed from Figure 3-2 RG·348 Page 3-32 = 075 percenl 
Efficiency Reduclion for AClual Rainfall Inlensily = 0.83 percenl 

Resultant TSS Load removed by Wei Vault = ~VALUE ' Ibs 

18. Permeable Concrele DesignQd 'S Required 'n RG-348 Pages 3-79 10 3-83 

PERMEABLE CONCRETE MAY ONlY BE USED ON THE CONTRIBUTltJG ZOHE 

19_ BMPs fnslalled in a Series Designed as Required In RG-348 Pages 3-32 

Michael E. &rrell, Ph 0 .. P E. ,ecommenclltd thallha coetlicianllo, E, be changed Irom O.S 10 0 65 on Mlty 3. 2Q06 

ETaT = [1 - ((1 - E,) X (1 - 0.65E,) x (1 - 0.25E,))] x 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 69 00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70.00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percent 

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

L. = ETm X P X (A, X 34.6 X Ap XO.S4) = 184.08 1bs 

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

Impervious Cover Overtreatment= 00000 ac 
TSS Removal for Uncaptured Area = 0.00 Ibs 

BMP SI11ng 
EHeclivB Area = NA EA 

Calculaled Model Size(s) = ~N/A 

AClual Model Size (If multiple values provided in Calculaled 

Model Size or if you are choosing a larger model size) = 0 Model Size 


Surface Area = ~N/A fI' 

Overflow Rale = HVALUE' V~ 

Rounded Overflow Rale = HVALUE' V~ 

8MP Efficiency % = "VALUE! % 



LR Value; #VALUE' Ibs 

TSS Load Credit; #VALUE' Ibs 

Is SuHicient Treatmenl Available? (TSS Credit ~ TSS Uncapl.) #VALUE' 

TSS Trealmenl by BMP (LM + TSS Uncapl.); #VALUE' 

21. Vortech 

BMP Sizing 

Required TSS Removal In BMP Drainage Area; 
ImpeNious Cover Overtreatmenl= 

TSS Removal for UncaplUred Area; 

EHective Area; 
Calculaled Model Size(s) ; 

NA 
00000 

0.00 

NA 
#N/A 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (if choOSing larger model size) ; V. 1 000 Pick Model Size 

Surtace Area; 

Overtlow Rale; 

Rounded Overtlow Rale ; 

BMP Efficiency %; 

LA Value; 

7.10 

#VALUE' 

#VALUEI 

#VALUE' 

#VALUE! 

h' 

Va 

Va 

% 

Ibs 

TSS Load Credil ; #VALUE' Ibs 

Is SuHlcient Treatment Available? (TSS Credit ~ TSS Uncapl.) #VALUE' 

TSS Trealmenl by BMP (LM + TSS Uncapl.) ; #VALUE' 



Manor Creek 6 Permanent BMP Summary Table 

Subbasin 
Data Area Treated Treatment Method 

Total Area 
(acres) 

Acreage 
Treated 

Impervious 
Area 

(acres) Imp% LA (Ibs) LM (Ibs) 
Desired 
LM (Ibs) 

A 6-1 DA 6.5 & DA 6.6 Sand Filter 15.59 15.07 6.695 42.9% 6936 6009 6323 
A 6-2 DA 6.13 Vegetated Filter Strips 1.56 1.56 0.572 36.6% 536 513 513 
A 6-3 DA 6.11 Ve~etated Filter StriIJs 1.68 1.68 0.572 34.0% 538 513 513 
A 6-4 DA 6.10 Vegetated Filter Strips 1.91 1.91 0.857 44.9% 798 770 770 
A 6-5 DA6.9 Vegetated Filter Strips 2.24 2.24 0.857 38.3% 803 770 770 
A 6-6 DA6.7 Vegetated Filter Strips 1.55 1.55 0.572 36.9% 536 513 513 
A 6-8 DA6.8 Untreated Release 0.22 0.22 0.15 66.2% - 131 -
A 6-12 DA6.12 Untreated Release 0.30 0.30 0.20 67.9% - 183 -

Total 25.05 24.53 10.47 46.0% 10147 9401 9402 
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Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Dale Prepared: 61112015 

Additional Information 15 provided fO f celts with a red triangle in the upper right corner Place the CUrf>or 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: Calcula flOllS hom RG-34ll Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: L" = 27.2(A,. x PI 

where: L..uOToItL.Ft'ROJECT = Required TSS removal resulting from the proposed development = 80% of Increased load 

~ = Net Increase in impervious area for the p'oject 

P = Ave rage annual precipitation . inches 

Site Data: Determine Required Load Removal Based on the Entire Prolect 
County = 

TOlal project area included in plan • = acres Streets 
Predevelopment impervious area within the limits of the plan ' =.-_.::;.:::"._-,3cres 138.758 3.185 

T olal post-development imperviOus area within the limits olthe plan· = acres Lots SF/Lot 

Total post-development impervious cover fraction I -I---'::::;;=---i 5t 6.225 317.475 7.288 
P = 33 Inches 10.47 

L.'l TOT AL PROJECT = 9401 Ibs . 

• The ",,1.- onl rltd in 1"""41 field, lhoufd be lor the toto/ "",joel "relL 

Number of drainage basins / ourtalls areas lea\lIng the plan area::: 6 

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

Drainage Basin/Outfall Area No. = A 6-1 

Totat drainage basin/outlal! area = 15.59 acres # 01 Lots SFlLot 
Predevelopmenl Impervious area within drainage basin/outfall area = 0.00 acres 27 6225 3.86 acres oilC lor lots 

Post-development Impervious area within drainage basin/outfall area ::: 6.69 acres 123538.05 2.84 acres of street 
Posl-de'Jelopmenl lmpervious fraction within drainage basin/outiall area = 0.43 6.69 TolellC (acres) 

LM i\-JI$ eA$ t> = 6009 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP ~ Sand FlIter 
Removal efficiency::: 89 percent 

Aqualogic Cartridge Filter 
810(elent ion 
Con tech StormFllter 
Constructed Weiland 
ExTended Detention 
Grassy Swale 
Retention I Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
WeI Vault 

4. Calculate Maximum TSS Load Removed (L.I for Ihis Drainage Basin bv the selecled BMP Type. 

RG-348 Page 3·33 Equation 3 7. LR = (BMP eiliciency) x P x (A, x 34.6 + Ap x 0.54) 

where: Poe = Tolal On·Site drainage area In the BMP catchment area 

AI = Impervious area proposed in the 8MP catchment area 

Ap = Pervious area remaining In the 8MP catchment area 

LR = TSS Load removed Irom thiS catchment area by the proposed BMP 

Ao = 15.07 acres 

AI = 6.69 acres # 01 Lois SF/Lot 

Ap = 8.38 acres 27 6225 3.86 acres 01 IC lor loIS 

LR = 6936 Ibs 123538.05 2.84 acres of slreel 

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

http:123538.05
http:123538.05


Desired 4., THIS BASIN = 6323 Ibs 

F = 0.91 

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

Rainfall Deplh = 1.80 Inches 
Post Development RunoN CoeNieient = 0.33 

On·sile Waler Qualily Volume = 32339 cubic feet 

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

011· site area draining to BMP = 0.00 acres 

Oft-site Impervious cover draining to BMP :::=: 0.00 acres 


Impervious fraction of oft-site alea = 0 

Oll·site RunoN Coellreienl = 0.00 


Oll·site Waler Qualily Volume = cubIC feel 


Siorage lor Sediment = 6468 

Total Capture Volume (required water quality volume(s) x 1.20) = 38807 cubic leel 
The lollowing sectioO$ are us.<! to ClIlcul4llethe required wat... quality VOIUme(B} lor Ihe ••loc1ad BMP, 
The val .... s lor BMP Types not ..Iected in cell C45 ..iII ahow NA
7. Retentioni1rrigation System Designed as Required in RG-348 Pag&S 3-42 10 3-46 

Required Waler Quality Volume for retention basin = NA cubIC leel 

Irrtgation Area Calculations: 

Soil infiltration/permeability rate = 0.1 Inlhr EntD< determined permeob1lity mle Or ....umed vnt.... 01 0.1 
Irrigation area = NA square feet 

NA acres 

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

Required Water Qualily Volume for extended detenlron basrn = NA cubic feel 

9. Filter area for Sand Filters Designild as Required in RG-348 Pages 3-58 to 3-<>3 

9A. Full Sedimentation and Filtration System 

Waler Quality Volume for sedimentation basin = 38807 cubic leet 

Minimum filter basin area = 1797 square teet 

Maximum sedimen!ation basin area = 16170 square feat FOf minimum ater depth 01 2 '..,1 

Minimum sedimentation basin area = 4042 square feet Fo. mo.imum wo\Alr depUI of a '"1 


98. Partial Sedimentation and Filtration System 
SF @ Given Depth Given Depth Widlh Length 

Water Quality Volume for combined baSins = 38807 cubic feet 7,761.38 5 90 86.24 

Minimum filter basin area = 3234 square teet 90 35.93232 

Maximum sedImentation basin area = 12936 squara faet For minimum wat.r depth of 2 IHI 90 143.7293 
3234 square feet For Givwn w~l'" r:lep h 90 35.93232 

Minimum sedimentation basin area = 808 square feet For maximum wilier deplh 01 a fNt 90 8.98308 

10. Bioretention System Destgned as ReqUired in RG-348 Pages 3-63 to 3-65 

Required Water Quality Volume tor BlOrelention Basin = NA cubic leel 

11. Wet Basins DeSigned as ReqUired III RG-J48 Pages 3-66 to 3-7 t 

Required capacity of Permanent Pool = NA cubIC feel Pormon,,", Pool Capacity i8 1.20 Umnlho WQV 
Required capacity at WQV Elevation = NA cubic fael Tot.1 C8p;JCrty IJhould be the Perma0801 Pool Capm:ity 

plue .. lIGCond wav 

12. Constructed Wetlands DeSigned as Requ·rred In RG·348 Pages3-7 t 103-73 

Required Water Quality Voluma for Constructed Weilands = NA cubIC feel 

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

u 200! Technical Guidance MimUilI (RG-348) dOH notexampt the .-quire<! 20% increaS<l With maintenance conlJ1lct wilh AquaLog;c'" 

http:7,761.38


ReqUIred Sedimenlalion chamber capacily ~ NA 
Filter canisters (FCs) to Ireat WQV ~ NA 

Filter basin area (RtAF) = NA 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Quatity Volume for Contech StormFllter Syslem ~ NA 

cubic leel 
cartridges 

square feet 

cubic feet 

15. Grassy Swales Designed as Required In RG-348 Pa.ges 3-51 10 :>-54 

Design parameters for the swats: 

Drainage Area to be Trealed by the Swate ~ A ~ 
Impervious Cover in Drainage Area = 

Rainfall inlensity ~ i ~ 
Swale Slope ~ 

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

Weighted Runol! Coefficient ~ C = 

Acs = cross-sect ional area of flow in Swale '::: 

Pw = WeNed Perimeter = 

AH = hydraulic radius of flow cross-secllon = AcsfPw = 
n ~ Manning's roughness coefficient = 

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

Mann ing's Equation : a ~ ~ Acs RM" S" 

b ~ 0 .134 x a _zy 
yl 1i'7 Sos 

a = CiA= 

To calculate the flow velocity in lhe a_Ie. 

V (Velocity of Flow in Ihe swale) = a/Aos ~ 

To calculat. lhe re ulhng 6walo Iongtll: 

L ~ Minimum Swale Lenglh ~ V (ttlsec) , 300 (sec) ~ 

000 acres 
000 acres 

1.1 inlhr 
0025 ftiN 

3 

033 11 


~DtV/O' 

~DIV/O ' sl 

~DIV/O' feel 

~DIV/O! feet 

0.2 

#DIV/O' feet 

#DIV/O ' cfs 

#DIV/O' ttlsec 

~DIV/O' feet 

If any oltha resulting values do nol meellhe design requirement sel forth In RG-348, the deSign parameters must be modilied and the solver rerun . 

158. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equ3110n Q = 
Swale Width~ 

InstructionB are provided 10 the right (green comments). 

Flow Velocity 
Mmimum Length = 

Instructions are provided 10 Iho right (blue comments). 

Design Width ~ 
Design Discharge ~ 

Design Depth ~ 
Flow Velocity ~ 

Minimum Length ~ 

#DIV/O' cts 

6.90 cfs Error 1 :. 5.82 
36.91 h 

#DIV/OI ftls 
~DIV/OI N 

6 11 
1.20 cfs Error 2 = ~DIV/O' 

0.33 II 
0.51 cts 

t54.12 II 

lIony 01 the ..ut1109 value5 do IIOt rneellhe des.gn requirement set lonh in RG-34a, lhe dflign parameters may be modified and lhe aolver rerun 
If ny 01 the relJUlliog values SIII1 do not owet the design requirement HI forth in RO-348, wid-..lng lhe ......Ie bottom value may nOI be pca5lble_ 

16. Vegetated Filter Strips DeSigned all ReqUIred in RG·348 Pages 3-55 10 3-57 



There lin! no CIIleuhlllonl required lor cIclermlO'"$I IhIIload or sia 01 vegelBtiVI fille, atrips. 

The 8'"" .......val i. provided when 1M contribu1lnlil drainage area dOH not excaecl721.... (direction Of /low) and 

\he ......1 flow ...... inglhe Impervioua co...r I. directed aCrou 15 fHI 01 engi ....'ec1 fitter Slrips with mulmum .tope 01 :zoo... or 

acrosl sa ' ..101 natura' YelilllaUon Wllh • ma,,,mum slope 01 I O'!i.. There can be! • Or. k In grade 8& long ... no "lope exceecb 2O'!io. 


II vegelatMI fille, atrip. are prop01o&d lor an Inlerim permanenl BMP lhey may'" sized n described on Page 3· 5& 01 RG-3411. 

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 = NA Ibs 

A..I calcul • the IGIId I1Imolllll alII inlhour 

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

C .= runoH coeHicient for the drainage area = 0.27 C " RunoH Coefficlenl ,. 0 546 (IC)' • 0 3211 (IC) + 0 03 
i =deSIgn rainfall intensity = 1.1 inlhour 
A .= drainage area in acres = 1 acres 

Q = lIow rate in cubic feel per second = 0.30 cubic leeVsec 

RG-348 Page 3-31 Equation 3.5: VOR = QJA 

Q = Runoff rate calculated above = 0.30 cubic feeVsec 
A = Water surface area in the wet vault = 150 square feet 

VCR = Overflow Rate = 0.00 feeVsec 

Percent TSS Remova l lrom Figure 3-1 (RG·348 Page 3·31) = 53 percent 

Load removed by Wet Vault = "VALUE' Ibs 

" a bYP"u oceurs ula rainfall Intensity 01 I • lhan , I Inihows 
CalcuJDle lhe .rflcia ncy r~ction lor th. ctuol ralnl 11 ;nten ally rule 

Actual Rainfall Inlensily at which Wet Vault bypass Occurs = 05 In/hour 

Fraction of rainfalilreated from Figure 3-2 RG·348 Page 3·32 ~ 075 percent 
Elficiency Reduction lor Actual Rainfall Intensity = 0.83 percent 

Resulta", TSS Load removed by Wei Vault = "VALUE' Ibs 

18. Permeable Concrete Designed as ReqUired In RG·34a Pages 3-79 10 3·83 

PERMEABLE CONCRETE MAY ONLY BE USED ON Tl-tE CONTRIBUTING ZONE 

19. BMPs Inslalled in a Series Designad as Requlrad In RG-34B Pages 3-32 

..lc.....1E. Bamll1, Ph.D .. P.E. reco""",,nded thallhe "Ootllici nl10r E, '" ch.lln~ from 0.510 0 6S on May 3. 2006 

ETCT = 11 - «1. E,) X (1· 0.65E,) x (1 - 0.25E,))1 X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs tN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERtES ~ E, = 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES ~ E, ~ 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 


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


LA = EraT X P X (A, X 34.6 X Ap XO.54) = 7325.85 Ibs 

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

Impervious Cover Overtrealmenl= 00000 ac 
TSS Removal for Uncaptured Area ~ 0.00 Ibs 

BMP Slzlng 

Effective Area = NA EA 


Calculated Model Slze(s) = HNiA 

AClual Model Size (II mulliple values provided in Calculated 


Model Size or if you are choosing a larger model size) = 0 Modet S,ze 


Surface Area = #N/A It' 
Overflow Rate = HVALUE' Va 

Rounded Overllow Rate = UVALUE! Va 

BMP Efficiency % = NVALUE' % 



LA Value = NVALUE' Ibs 

TSS Load Credil = NVALUE' Ibs 

IS SuH,cienl Treatmenl Available? (TSS Credil ? TSS Uncapt.) NVALUE' 

TSS Trealmenl by BMP (LM + TSS Uncapt. ) = nVALUE' 

21. Vorlech 

BMP Sizing 

ReqUIred TSS Removal in BMP Drainage Area= 
Impervious Cover Overtreatment= 

TSS Removal for Uncaplured Area = 

EHective Area = 
Calculaled Model Size(s) = 

NA 
0.0000 

0.00 

NA 
NNJA 

Ibs 
ac 
Ibs 

EA 

Actual Model S,ze (if choosing larger model size) = VxlOOO Pick Model Size 

Surtace Area = 

Overtlow Rate = 

Rounded Overtlow Rale = 

BMP EHiciency % = 

LA Value = 

7. tOft' 

nVALUE' V. 

NVALUE' V. 

NVALUE' % 

NVALUE' Ibs 

TSS Load Credil = nVALUE' Ibs 

Is Sufficient Treatment Available? (TSS Cred't? TSS Uncapl.) nVALUE' 

TSS Trealment by BMP (LM + TSS Uncapt.) = nVALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proiect Name: Manor Creek Unit 6 
Date Prepared: 61112015 

Additional information is provided lor 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 ere data entry fields. 

Characters shown in black (8old) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet. 


1. The Required Load Reduchon tor the total project : Galoulallons Irom RG·348 Pages 3-27 10 3-30 

Page 3-29 Equalion 3.3: L,., = 27.2(AN x PI 

wtlere: L . ., iOTAL ~ RCJEC l = 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 

SHe Dala: Delerm,ne Required Load Removal Based on Ihe Enlire Projecl 
Counly = 

Total project area included In plan . ;;:- acres Streets 
Predevelopmenllmpervious area within the limits of the plan ' = acres 138.758 3. 19 

Total post·development imperviOus area within the limits of the plan " =r--;;:'=-,acres LOIS SF/Lot 

Total post-development impervious cover fract ion ' =f---'7:=---i 51 6,225 317,475 7.29 
p::: Inches 10.47 

L:"To r A.~ p<=lOJ E:C' = 9401 Ibs. 

- The value entente! In t/>he Ii Id. should be for lhe lotal project r 

Number 01 drainage baSins / ourtalls areas leaVing Ihe plan area = 6 

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

Drainage Basin/Outfall Area No. = A 6-2 

TOlal drainage bas,n/oulfall area = 1.56 acres ~ 01 Lots SF/Lot 
Predevelopment Impervious area within drainage bas in/outfall area ::: 0 .00 acres 6225 0.57 acres oilC lor lOIS 

Post-development Impervious area wllhin drainage basin/oulfall area ::: 0.57 acres o 0.00 acres 01 Sireel 
Post-development impervious fraction within drainage basln/oul1all area ;::. 0.37 0.57 Total IC (acres) 

Lv fl-tIS5,l$LN ::: 513 Ibs. 

3. Indicate the proposed BMP Code lor this basin. 

Proposed BMP = Vogetated Filter Strips 
Removal ell,ciency = 80 percenl 

Aqualog'c Cartridge Filler 
Bloretention 
Conlsch Storm Filler 
Conslrucleo Weiland 
Extended Delention 
Grassy Swale 
Aetention / Irrigatlon 
Sand Filter 
Stormceptor 
Vegelaled Filler Strips 
Vonechs 
Wei Basin 
Wei Vaull 

4. Calculate Maximum TSS Load Removed (L.' for this Drainage Basin by the selected BMP Type. 

RG-34S Page 3-33 Equation 3 7 LR = (BMP elliciency) x P x (A, x 34.6 + Ap x 0.54) 

where: ~ = TOlal On-S,le drainage area in Ihe BMP calchmenl area 

AI = ImperviOus area proposed In the BMP catchment area 

Ap::: Pervious area remaining In the BMP catchment area 

LR = TSS Load removed from Ih,s calchmenl area by Ihe proposed BMP 

~= '1.56 acres 

A,= 0.57 acres # 01 Lots SF/Lol 

Ap ::: 0.99 acres 6225 0.57 acres oilC lor lOIS 

LR = 536 Ibs o 0.00 acres of Slreel 

0.57 TotallC (acres) 

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



Desired Lv. THI$ 'aASIN = 513 Ibs. 

F ~ 0.96 

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

Rainfall Depth ~ 2.60 inches 
PoSI Developmenl Runoff CoeHicient ~ 0.29 

On-site Waler Quality Volume ~ 4611 cubic feel 

Calculations 'rom RG-348 Pages 3-36 10 3-31 

OH-slte area draining to BMP ~ 0.00 acres 

Off-site Impervious cover draining to BMP ~ 0.00 acres 


Impervious iractlon of off-site area = 

OH-site Runoff Coefficient = 0.00 


Off-s.te Water Qualily Volume = o cubic feel 


Storage for Sediment = 922 

Total Capture Volume (required water quality volume(s) x 1.20) = 5533 cubic feet 
Tho lollowing 5edi~ IlI1I used to calculm8 the requIr"d wator qUllhty volume{a) lor the ,,~hlcl.d BMP. 
Th >11111.1..8 10' BMP T~s nol ~'-clttd in cell C4S will .how NA. 
7. Relenlionllrrigalion System DeSigned as ReqUIred In RG-348 Pagel' 3-42.10 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 pormenbif ity ral.. Or "".unIA<! _o luo 01 0.1 
Irrigation area = NA square feel 

NA acres 

8. Extended Detention Basin System Designed as Required In RG-348 Pages 3·46 103-51 

Required Waler Quali ly Volume for extended delenl.on basin = NA cubic feel 

9. Filter area for Sand Filters Designoo as Requued in RG·348 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedimentation baSin = NA cubic leet 

Minimum filter basin area = NA square feet 

MaXimum sedimentation baSin area = NA square feel Fo, minomum wMe, d plh of 2 feel 

Minimum sedimentation baSin area = NA square feel For maximum WDter d pth 01 8 roe' 


98. Partial Sedimentation and Filtration System 
SF @ Given Deplh Given Oeplh Widlh Lenglh 

Waler Quailly Volume for combined basins = NA cubic leet .VALUE.! 5 90 UVALUE' 

Minimum tiller basin area = NA square feet 90 #VALUE' 

Maximum sedimentation basin area = NA square feel Fo, minimum water depth oj ~ ,.., 90 #VALUE' 

NA square feel Fo. Givan waler depth 90 #VALUE' 


Minimum sedimentat ion basin area = NA square feet For maximum waler d~pth 01 8 '''''t 90 #VALUE' 


1D. Bioretention System DesIgned as Requued In RG-348 Pages 3·63 10 3-65 

ReqUIred Waler Quality Volume for Bioretention BaSin = NA cubIc feet 

11. WeI Basins Designed as Requued In RG-348 Pages 3-66 10 3-7 t 

Required capacity of Permanenl Poo l = 
Required capacity al WQV Elevallon = 

cubic feel Pennonen. Pool Capacity is I 20 I.mes 'he wavNA 
NA cubic feel Tolal CapaClty Should be Ihe P""""nent Pool Cap3Cltv 

plus 8 cond wav 

12. Constructed Wetlands Designed as Required In RG·348 Pages 3-71 103-73 

Required Waler Qualily Volume for Conslrucled Wellands = NA cubic feet 

13. AguaLogic™ Cartridge System Designed as Required in RG·346 Pages 3-74 103-78 

•• 2005 TKhniC31 GUldanc. Man",,! (RG-348) does nol nemplthe l'e<luired 2."'" Inere""" with "",int.Nince conltDcl with ,l.qUllLoglc"" 

http:delenl.on
http:Off-s.te


Required Sedimentation chamber capacity = 

Filter canisters (FCs) to treat WQV = 


Filter basin area (RIA,) = 


14. Slormwaler Managemenl StormFilter® by CONTECH 

Required Water Quality Volume lor Can tech Storm Filter System = 

TJ1~SI2;tNG .R~Q.Ul8EMENTS EO.B..ll:t 

15. Grassy Swales 

Desian parameters for the swale: 

Drainage Area to be Trealed 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 :::: 


P"" = Welted Perimeter = 


RH = hydraulic radiUS 01 flow cross· section = AoslPw = 


n :::; Manning's roughness coefficienl :::: 

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

Manning's Equalion . Q :::: ~ Acs RHz,J SO 5 

b = 0. '34 x Q • zy 
ylS7 50S 

a = CiA = 

To calculate lhe flow VtJlocily in Ihe sWQI,: 

V (Velocity at Flow In the swale) = Q/A05 = 

To calculate the resuillng VI~I. length : 

NA cubic leel 
NA cartridges 

NA square leet 

NA cubic feet 

Des'9ned as Requ"ed In RG·348 

000 acres 
000 acres 

1.1 inihr 
0025 ftlft 

3 
025 It 


ffDIV/O! 


ffDIV/O' sf 

#DIV/O' feet 

#QIV101 feet 

0.2 

#DIV/O' feet 

ffDIV/O' cts 

UQIV/O! ftlsec 

Pages 3·5t to 3·54 

L = Minimum Swale Length = V (fVsec) , 300 (sec) = #CIV/O ' feel 

If any of the resulling values do not meel the design requirement set forth In RG-348, the design parameters must be modified and the solver rerun. 

158. Alternative Method using Excel Solver 

Design a = CiA = 

Manning's Equation Q = 
Swale Width= 

Instructions are provided 10 the nght (green comments). 

Flow Velocity 
Minimum Length = 

Instructions are provided to the right (blue comments), 

Design Width = 
Design Discharge = 

Design Depth = 
Flow Velocity = 

Minimum Length = 

#DIV/O! cis 

4.34 cts Error 1 = 5.B2 
36.91 ft 

ffDIV/O' fVs 
ffDIV/O' 

S ft 
1.20 cfs Error 2 = #DIV/O' 
0.33 ft 
0.51 cis 

'54.12 It 

" ~ny oltha resulting valuo$ do not me<!lth@ de.ign teqUlrwmenl 541t lorth in RG-3<l8. the dealgn parameters may be modifted and the 80lver rerun 
"any oIlhe r»ulting vafues shll do not mev1 .". de~!Jn requi ...menl ....llonh in RG-348. widening lila swale bottom value may not be pol>Stbl .. , 

16. Vegetated Filter Sirips DesIgned as Required ,n RG·348 Pages 3-55 10 3·57 



There III. no ClIleulalions .-quire<! fot determining the load cw size 01 v"9"tali~ filler stnp&
TIM 80'J00 removat i. providee! when lho contributing draiNlge rea doea not exceed 72leet (dlreclion of flow) IIJ\d 
lhe sh..e! flow leeylng t"- imperv<ou cover II directed .cr~. IS lHI 01 engineered I1IIar strip<. wilh maximum .'ope 01 20"> or 
acrosa SO feet 01 Mturnt vegetation with" m:ulmum .'ope of 10"'... There can be It break 11'1 grod •• long M M ~Iope excNds 20"'.. 

If vegolaUw fille, strips a,* proposed for an interim perm:onent BMP, they may be sized lH described on Page 3-56 01 RG-34S 

17. Wet Vaults DeSIgned as RequHed 11'1 RG·348 Pages 3-30 to 3-32 & 3-79 

Required Load Removal Based upon Equalion 3.3 = NA Ibs 

Fil10t calculate the lo.ad ",moval at 1 1 Inlhour 

RG·348 Page 3·30 Equalion 3.4: Q = CiA 

C == runoH coefticienl for the drainage area == 0.22 C c Runoff Co.fflclent • 0.5<16 (IC)' • 0.328 (Ie) • 0 03 
j = design rainfall intensity = 1.1 in/hour 
A: drainage area in acres == 1 acres 

Q = flow rale in cubic leel per second = 0.25 cubic leet/sec 

RG·348 Page 3·31 Equali on 3.5: VOR = Q/A 

Q = RunoH rale calculaled above = 0.25 cubic feellsec 

A == Water surface area In the wet vault = 150 square leel 

VOR = Overflow Rale = 0.00 leellsec 

Percenl TSS Removal Irom Figure 3·1 (RG·348 Page 3·31) = 53 percent 

Load removed by Wei Vault = #VALUEI Ibs 

If a bypass occu,. et 11 r..ntalllnbtn8"Y 01 Ies. than I 1 U\/IIOUIS 
Calcul t the efficiency reduction 10< .he actual rainl 11 intenGity mil 

Actual Rainfall Intensl ly al wtllch Wei Vault bypass Occurs = 05 inlhour 

Fraclion 01 rainfailirealed Irom Figure 3·2 RG·348 Page 3·32 = 075 percenl 

Efficiency Reduction 101 AClual Rainlall Inlenslly = 0.83 percenl 


Resultant TSS Load removed by Wei Vault = #VALUE' Ibs 

18. Permeable Concrete Designed as ReqUiroo In RG·348 Pages 3·79 to 3·83 

PERMEABLE CONCRETE MAY ONL Y BE USED ON THE CONTRIBUTIIlG ZONE 

19. BMPs Installed in a Series DeSIgned as ReqUired In RG-348 Pages 3·32 

MldlaeJ E. 88r.." . Ph O. P E. ,ecoml ndad lhallh. coeffIcient 'or E, be chan~d ',om 0 5 to 0 65 on ILly 3. 2006 

E,oT = 11· (( 1 . E,) X (1 . 0.65E, ) x (I· O.25E,» 1 X 100 = 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percenl 

EFFICIENCY OF THE SECOND 8MP IN THE SERIES = E, = 70.00 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0.00 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 


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


LR = ETCT X P X (A, X 34.6 X A. XO.54) = 630.11 Ibs 

20. Stormceptor 

Required TSS Removal in BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatment= 00000 ac 

TSS Removal lor Uncaplured Area = 0.00 Ibs 


BMPSi.,ng 

EHeclive Area = NA EA 


Calcu laled Model Size(s) = HN/A 

Actual Model SIZe (If multiple va lues provided in Calculaled 


Model Size or il you are choosing a larger model size) = 0 Model Size 


Surface Area = #N /A «' 
Overflow Rale = #VALUE' V~ 

Rounded Overflow Rale = HVALUE' V~ 

BMP Eff iciency % = #VALUEI % 



LR Value = «VALUE' Ibs 

TSS Load C,edil = "VALUE' Ibs 

Is Suificienl Trealmenl Available? (TSS Credit ~ TSS Uncapt. ) "VALUE' 

TSS Treatmenl by BMP (LM + TSS Uncapl.) = "VALUE' 

21. Vortech 

BMP Sizing 

Required TSS Removal in BMP Drainage Area= 
Impervious Cover Overtrealmenl= 

TSS Removal lor Uncaplured Area = 

Effective Area = 
Calculaled Model Size(s) = 

NA 
0.0000 

0.00 

NA 
"NJA 

Ibs 
ac 
Ibs 

EA 

Actual Model Size (,I choosing larger model size) = Vx I 000 Pick Model Size 

Surlace Area = 

Overllow Rale = 
Rounded Overllow Rale = 

BMP Efficiency % = 

LR Value = 

7. to 
"VALUE' 

"VALUE' 

"VALUE' 

"VALUE' 

II' 

V, 

V, 

% 

Ibs 

TSS Load Credil = 

Is SuH,cienl Trealmenl Available? (TSS Credil ~ TSS Uncapt.) "VALUE' 

TSS Treatmenl by BMP (LM + TSS Uncapt.) = "VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Date Prepared: 61112015 

Additional information 1& provided for cells with a red triang le In the upper right comer, 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: Calculalions from RG-348 Pages 3·27 103·30 

Page 3-29 Equalion 3.3' L,.. = 27.2(AN X p) 

where. L,.._I TOTAL PROJECT = ReqUired TSS removal resulting from the proposed development =80~·o 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 
Counly = Comal 

Tolal project area ,ncluded in plan ' = 40.55 acres Streets 

Predevelopmenl impervious area WIthin the limits of the plan " =r-_~=_...,acres 138,758 3.19 
Total post-development impervious area within the limits 01 the plan" = acres Lots SF/Lot 

Total post-development impervious cover fraction t =f--.::;c::=--.., 51 6,225 317,475 7.29 
P - inches 10.47 

LM TOTAL P RCI .I~Cl = 9401 Ibs. 


The vatUH en1er.<t In the..., Held. shoUld boo 10. 1M total prol~et are;! 


Number 01 drainage basins / oUllalis areas leaving the plan area = 6 

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

Drainage Basin/Outfall Area No. = A 6-3 

Total drainage basin/outfall area = 1,68 acres # 01 Lots SF/LOl 
Predevelopment Impervious area within drainage baSin/outfall area = 0,00 acres 6225 0.57 acres oilC for lots 

Post-development impervious area within drainage basin/outfall area = 0,57 acres a acres 01 street 
Post-development impervious fraction within drainage basin/outfall area = 0,34 

L,.\ n ltS BASIN = 513 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegetated Fitter Strips 
Removal efficiency = 80 percent 

Aqualog'c Cartridge F,lter 
Bioretention 
Contech StormF,lter 
Constructed Weiland 
Extended Detention 
Grassy Swale 
Retention /Irrigatton 
Sand Filter 
Stormceptor 
Vegetaled Filter Strips 
Vortechs 
Wet Basin 
WeI Vault 

4. Calculate Maximum TSS Load Removed IL.) for this Drainage Basin by the selected BMP Type. 

RG·348 Page 3·33 Equation 3.7· LR = (BMP efficiency) x P x lA, x 34.6 + Ap x 0.54) 

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

At = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

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

Ac= 1.68 acres 

A, = 0.57 acres # of Lots SF/Lot 

Ap = 1.11 acres 6225 0.57 acres oilC lor lots 

LR = 538 Ibs a a acres of street 

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



Oesired L M THIS BASIN = 513 Ibs. 

F = 0.95 

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

Rainlall Deplh = 
Posl Development Runolf Coelficienl = 

On·sile Waler aualily Volume = 

2.60 
0.26 
4411 

inches 

cubic feel 

Calculalions Irom AG-348 Pages 3-36 10 3-37 

Oll-sile area draining 10 BMP = 0.00 
Oll-si le Impervious cover draining 10 BMP = 000 

Impervious traction of off-site area = o 
Olf·site Runoff Coelficient = 0.00 

Off·site Water auality Volume = 

Storage lor Sediment = 662 

Tolal Caplure Volume (required waler qualily volume(s) x 1.20) = 5293 

acres 
acres 

cubic feel 

cubic leel 
The lollowms sac1ions ant used 10 cnleulale th. required W Ie' quahly volume(~) lor the ..Iecl~ BMP 
The values IOf SMP T\'PM nol "Iect~ in cell C45 WIll .how NA. 
7. Retention/Irrigation System 	 Designed as Required in RG-348 Pages 3-42 103·46 

Required Water Quality Volume lor retention basin = 

Irrigation Area Ca lcula tions: 

Soil infiltralion/permeability rale = 
Irrigation area = 

6. 	Ex1ended Detention Basin System 

Required Water auailly Volume lor extended detention basin = 

9. 	Filter area for Sand Filters 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedimentation baSin = 

Minimum liller baSin area = 

Maximum sedimentation basin area = 
Minimum sedimentati on basin area = 

9B. Partial Sedimentation and Filtration System 

Waler Quality Volume lor combined basins = 

Minimum tiller basin area = 

MaXimum sedimentation basin area = 
Minimum sedimentatjon baSin area = 

10. Bioretention System 

Required Water auality Volume for B,oretent,on Basin = 

11. Wet Basins 

Required capacity 01 Permanent Pool = 
Required capaclly at wav Elevalion = 

12. Construcled Wetlands 

Required Water auality Volume for Constructed Wetlands = 

13. AquaLogicT'M Cartridge System 

NA 

0.1 
NA 
NA 

cubic feet 

inlhr fnle< d01arm",.<I permeabfllly rate Of as6Umed value 01 0 1 
square leel 
acres 

Designed as ReqUired In RG-348 Pages 3-46 10 3-51 

NA cubic leet 

DesiSned as Required in RG-348 Pages 3·58 10 3·63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubIc teet 

square feet 

square leel 
square feet 

cubic leet 

square teet 

square feel 
square feet 

For minimum ..~ter Mplh ot 2 teet 

For maximum Wilier depth of 8 leel 


'VALUE' 	 sf al 4· of depth 

For "'lnimum Wale, depth 0' 21.., 
For maximum wDle. depth or er .... 1 

Designed as Requ ired In RG-348 Pages 3·63 10 3-65 

NA cubic leet 

Designed as Requrred In RG-3.!8 Pages 3-66 10 3· 71 

NA cubiCleel Parmanent Pool Capacity 15 1.20 Ii..... 1M wav 
NA cubic feel Total CaP<lci1y ahould be the Pa"""nenl Pool Cap:>cil,! 

plus" second wav. 

Designed as ReqUIred In RG-348 Pages 3-7110 3-73 

NA cubIC feet 

Designed as ReqUIred In RG-348 Pages 3-7410 3-78 

•• 2005 Techrucal Guidance Manual (RG-34&) do<!. nol "",empt the requ,,~ 2~ Increase WIth ITI3lnlenance contract with AquaLogic"'. 



Required Sedimenlallon chamber capacily = 

Filler canislers (FCs) 10 Ireal WQV = 


Filler basin area (RIA,) = 


14. S10rmwater Management StormFilter@ by CONTECH 

Required Waler Quailly Volume for Conlech SlormFiller Syslem = 

NA cubic teet 
NA canndges 

NA square leel 

NA cubic feel 

T..tlE Slzr~~ REQUJREMENTS EQR Ttl LLOWlNG SMEll' l;>AO.flEMOVALS ARE IMSEO UPOIi FLOW RATES · 

15. Grassy Swales 

Design pa rameters for (he swale: 

Dramage Area 10 be T realed by Ihe Swale = A = 
Impervious Cover in Drainage Area = 

Rainfall intensity = I = 
Swale Slope = 

Side Slope iz) = 
Design Waler Deplh = y = 

Weighled RunoH CoeHiclenl = C = 

Acs = cross-sectional area of flow in Swale = 

Pw =Wetted Perimeter = 
RH = hydraulic radius of !low cross-seclion = AesfPw = 

n :. Manning's roughness coefficient = 

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

b = 0.134 x 0 - zy 
/ 67 SOS 

O=CiA= 

To calcullt. In. flow velocity .n 100 6wole: 

If (Velocily 01 Flow in the swale) = QIAes = 

To calculal!> tile ,nulting .. wale Iltngth ~ 

L = Minimum Swale Lenglh = V (hisec) • 300 (sec) = 

Designed as Reqolled in RG-J4B 

000 acres 
000 acres 

1.1 in/hr 
001 ItIh 

3 
o3J It 


#OIVIO' 


#OIVIO' sf 

#OIVIO' feel 

#OIVIO' feel 

0.2 

#OIVIO' leel 

#OIVIO' cfs 

#OIVIO' llisec 

#OIVIO' feel 

QU:AL~ AlEE! OU,6J.f[Y VOIJJMES 

Pagas 3-5 1 to 3-54 

If any of the resulting values do not meet the deSign requirement set fanh !n RG-348. the design parameters must be modified and the solver rerun. 

158. Alternative Method using Excel Solver 

Design 0 = CiA = 

ManOing's Equalion 0 = 
Swale W idth= 

Instruchons are provided 10 the right (9''''" comments). 

Flow Velocily 
Minimum Length = 

Instructions are provided 10 the right (blue c omments). 

Design Widlh = 
Design Discharge = 

Design Depth = 
Flow Velocily = 

Minimum Lenglh = 

#OIVIO' cfs 

a 76 cIs Error 1 = #OIVIO' 
600 h 

HOIVIO' llis 
#OIVIO' h 

6 h 
0.76 cis Error 2 = HOIVIO' 
0.33 II 
0.32 cis 

97.48 II 

If any orlhe ~ultinll values 110 not mHlllle do isn requl",monl sellor1h In RG-348. the lIeslgn parametors may be modifIed and the aol"er I9run 
II any 01 11M! ..-sullin~ Vlliuos s~11 do not meel the cIosl;n requlrwmem .61 10r1h In RG-34lI , widen,ng tn. .,.ela boftom value may nOI be possible. 

16. Vegetated Filter Strips Designed as ReqUired in RG-Ma Pages 3-55 10 3·07 



Ther•••• tlO aleul.lionl required lor det rmlnlng 1M load Of SWI of VegelJltlv8 1,lt., Ilrlps. 

Tile 8O"iO removal 1& prolllde4 wilen the canlrlbullng dnUnage .,.. dees nol ••ceed 72 1..1 (dulICtian of flow) lind 

the ._ lIow lUlling the ImpeMous co... I. direct'" 1Cf0" 15 leel 01 englMefed lill t Ilnl" wrth maximum 610pe of 20"1b or 

lerou SO feel of nalural vegetalion with. maximum Ilope of 1~ There can M. break In 51""'" .. lang u no slope ••"Mdt 20'.. 


If vegelllU"" f,ner 5trrps are p,opo""d 10' .tI Int.rim potTTIRnCnl aMP. thoy maV be aized.. dellCribed on P~ge ~56 01 RG-348 

17. Wet Vaults Des.gned as Requited 'n RG·34B Pages 3·30 10 3-32 & 3-79 

ReqUl,ed Load Removal Based upon Equalion 3.3 ~ NA Ibs 

Firal CIIC\Jlall lhe load ",moval at 1 1 ,nlhour 

RG-348 Page 3·30 Equalion 3.4: Q ~ CiA 

C ::; runoff coefficient for the drainage area ::; 0.20 C : Runoff Coefficient: 0 5-46 (IC)' + 0 328 (lC) • 003 
i ::; design rainfall intensity::; 1.1 lnillour 
A ::; drainage area in acres ::; 1 acres 

Q ::; flow rate In cubic feel per second ::; 0.23 cubic feeVsec 

RG·348 Page 3·3' Equalion 3.5' VOR ~ Q/A 

Q ~ Runoff ,ale ca lculaled above ~ a 23 cubrc feeVsec 
A::; Water surface area in the weI vault::; 150 square feel 

Vo:; ::; Overflow Rate ::; 0.00 leeVsec 

Percenl TSS Removal from Figure 3·' (RG·348 Page 3-31) ~ 53 percenl 

Load removed by Wei Vaull ~ #VALUE ' Ibs 

II • b~ occllra III II rtllnlall IntllM.ty 011. IMn t I .rVhou~ 
CAlculat. the efficiency reduction lor lhe K1U111 rnlnlalllnleMlly raft 

Aclual Rainlall Inlensily al wh,ch Wei Vaull bypass Occurs ~ 05 in/hour 

Fracllon 01 rainlall Irealed from Figure 3·2 RG·348 Page 3-32 ~ 075 percenl 
EHiciency Reducl,on lor AClual Rainfall Inlensily ~ 0.B3 percenl 

Resullant TSS Load removed by Wei Vaull ~ UVALUE' Ibs 

18. Permeable Concrete Daslgned a$ ReqUired '" RG·348 Pages 3·7910 3·83 

PERMEABLE COllCRETE ~tAV ONLY BE USED ON THE COIlTRtBVTING ZONE 

19. BMPs Installed in a Series Designed as ReqUIted ,n RG·348 Pages 3-32 

Y,ehJ>el E. Ban " . Ph D. P E r!!Commended thaI the ca.ffi""nl 'or E. be chan~ ',om 0 5 10 0 65 on "BY 3. 2006 

ETOT ~ {1 . (( ' . E, ) X (1 - 0.6SE,) x (' . 0 .25E,)) J X 100 ~ 94.01 percenl NET EFFI CIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES ~ E, ~ 8900 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES ~ E, ~ 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES ~ E, ~ 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE 

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

LR ~ ETCT X P X (A, X 34 .6 X Ap XO.S4) ~ 632 12 Ibs 

20. Stormceptor 
ReqUired TSS Removal in 8MP Drainage Area= NA Ibs 

Impervious Cover Qvertreatmenl= 00000 ac 
TSS Removal lor Uncaptured Area ~ 0.00 Ibs 

BMP Sizing 
EHective Area ~ NA EA 

Calculaled Model Size(s) ~ UN/A 
AClual Model Size (il mUlliple values prov,ded in Calculaled 

Model Size or ,f you are choosing a larger model size) ~ 0 Model Size 

Surface Area ~ UN/A It" 

Overflow Rale ~ UVALUEI V. 

Rounded Overflow Rale ~ UVALUE' V. 

8MP Efficiency % = NVALUE! % 

LR Value ~ UVALUE' Ibs 

http:IntllM.ty


TSS Load Credit = 


Is SuHicient Treatment Available? (TSS Credi t? TSS Uncapl.) 


TSS Treatment by 8MP (LM + TSS UncapL) = 


21. Vortech 
Required TSS Rem oval In 8MP Drainage Area= 

Impervious Cover Overtrealment:: 
TSS Removal for Uncaptured Area = 

8M? Sizing 
EHective Area = 

Calculated Model Size(s) = 

Actual Model Size (i f choosing larger model size) = 

Surlace Area = 


Overllow Rate = 


Rounded Overllow Rate = 


8MP E Hiciency % =: 

LA Value = 

TSS Load Credit = 


Is SuHicient Treatment Available? (TSS Credit? TSS UncapL) 


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


" VALUE! 

" VALUE! 

"VALUE' 

NA 
00000 

0.00 

NA 
#N/A 

Vx l000 

7.10 

#VALUE' 

"VALUE' 

"VALUE' 
#VALUEr 

#VALUE' 

#VALUE' 

"VALUE' 

Ibs 

Ibs 
ac 
Ibs 

EA 

Pick Model Size 

h' 
Vtt 

Vtt 

% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Date Prepared: 611/2015 

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

Text shown In blue Indicate location 01 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 Reduc1ion for the total project : CalculalLons Irom RG ·348 Pages 3-27 10 3·30 

Page 3-29 Equallon 3.3. L,.• = 27.2(A" x PI 

where: LM TOTAL PAOJECT = 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 

Sile Dala: Delermine Required Load Removal Based on Ihe EnUre Projecl 

County = Comal 
Total project area included in plan I = acres SlreelS 

Predevelopmenl Impervious area within the limits of the plan • =.-_~=_-,acres 138.758 3.19 
Total post-development impervious area within the limits of the plan· = acres LOIS SF/Lol 

Total post-development imperviOus cover fraction • =f---=;::;:"-~ 51 6.225 31 7 475 7.29 
P = inches 10.47 

L~~ rOTAl PFIC. t CT = 9401 Ibs. 


-.d In I S4I field .hould be fOf I'" 101 I Prolect .t 

Number 01 drainage basins I oUlfalis areas leaving the plan area = 6 

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

Drainage Basin/Outfall Area No. = A6-4 

Tolal drainage basin/ouifall area = 1.91 acres # of Lois SF/Lol 
Predevelopment imperviOus area within drainage baSin/outfall area = 0.00 acres 6 6225 0.86 acres of IC for 1015 

Post·deve!opment impervious area wIthin drainage basin/outiall area = 0.86 acres a acres of street 
Post-development impervious fraction within drainage basin/outfall area = 0.45 

L,. THI'i: B.A!l ,~~ = 770 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Pr090sed BMP = Vegetaled Fil,., Strip . 
Remova! efficiency = 80 percent 

Aqualoglc Cartridge Fi ller 
Bioretention 
Conlech SlormF,ller 
Conslrucled WeI/and 
Extended Detention 
Grassy Swale 
Retention / ! mgation 
Sand Filler 
Siormceplor 
Vegelaled Filler Sirips 
Vonechs 
Wet Basin 
Wei Vaull 

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

RG·348 Page 3-33 Equalion 37. LR = (BMP eH,clency) x P x (A, x 34.6 + A., x 0.54) 

.....nere: Ac = Tolal On-Sile drainage area in Ihe BMP calchmenl area 

AI;:::' Impervious area proposed In the BMP catchment area 

Ap;:::. PerviOUS area remaining in the BMP catchment area 

LR = TSS Load removed from Ihis calchmenl area by Ihe proposed BMP 

Ac= 1.91 acres 

A,= 0.86 acres # of LOIS SF/Lol 

A., = 1.05 acres 6 6225 0.86 acres of IC for 1015 

LR = 798 Ibs o o acres 0' street 

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



no Ibs 

F = 0.96 

6. Calculate Capture Volume required by the BMP Tvpe for this drainage basin I outfall area. CalculatIOns from RG·348 Pages 3·34 to 3·38 

Ramlall Deplh = 2.80 inches 
PoSI Development Runoll CoeHicient = 0.33 

On-sile Waler Qualily Volume = 6421 cubic feel 

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

OH-site area draining to BMP = 0.00 acres 
OH-site Impervious cover draming to BMP = 0.00 acres 

Impervious fraction of oH-site area = 
OH-slle RunoH Coefficienl = 0.00 

Oil-site Waler Qualily Volume = o cubic leet 

Siorage for Sedlmenl = 1284 

Total Capture Volume (required water quality volume(s) x 1.20) = 7706 cubic feel 
The following MClioM are used to calculate the ",quir w3\e( qualrly volume(l) for Ih<t ofecle<! BMP 
The v luu '0. BMP Types not &eleele<! In cell C45 will ~t.ow NA. 
7. Retentionl1rrigation System 	 Destgned as RequIted In RG·348 Pages 3-42 to 3-46 

Required Water Quality Volume for retention basin = NA cubic feel 

irrigation Area Calculations: 

Soil infiltration/permeability rate -= O.t in/hr Enl'" determined permeabil,ty ",10 Of lit> urned value or O. ! 
Irrigation area -= NA square feet 

NA acres 

8. Extended Detention Basin System Designed as Aaqu"ed In RG·34B Pages 3-46 to 3-5 1 

Required Waler Qualily Volume lor ex1ended delenllon basin = NA cubic feet 

9. 	Filter area la, Sand Filters Designed QS Required tn RG·348 Pages 3-58 to 3·63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin :;: NA cubic feet 

Minimum tiller basin area -= NA square feet 

MaXimum sedimentation basin area :: NA square fee l For minimum wa-te' depth or 2 " .., 
Minimum sedimentation basin area -= NA square leet Fa, maximum wsler depth or 8 I I 

9B. Partial Sedimentation and Filtration System 

Water Quality Volume for combined baSins ::; NA cubic feel _VALUE! 51 at 4' of deplh 

Minimum tllter baSin area -= NA square feet 

Maximum sedimentation basin area = NA square lee I For minimum wDtel deplh ot 2 ftoel 
Minimum sedimentation basin area = NA square feel FDl' ",,"imum wale' depth 01 8 'eel 

10. Bioretention System Pages 3~ 10 3-65 


Required Water Quality Volume for Bioretentlon Basin = NA cubiC leel 


11. Wet Basins 	 Designed as Requrred In RG·348 Pages 3-£610 3-7 t 

Required capacity of Permanent Pool = NA cubiC feel Parma nl Pool Cap city I. 1 20 limn the wav 
Required capacity al WQV Elevalion = NA cubiC feel TOlal Capacity lhoufd be the Perma".nt Pool Capacity 

plu•• Mc:ond Way 

12. Constructed Wetlands 	 Design as RequIred In RG·348 Pages 3-7 1 to 3-73 

ReqUired Waler Quality Volume lor Constructed Wetlands = NA cubiC feel 

13_ AquaLogicT 
.. Cartridge System DeSIgned as ReqUited In RG·348 Pages 3·74 10 3- r8 

··2005 Technical Guicbnce Manual (RG-348) dOH not exempt the require<! 2~ inc'8IIM wllh maintenance eonlfllc:\ WIth AquaLogic"'. 

http:Perma".nt


Required Sedimenlalion chamber capaeily = 
Filter eanislers (FCs) 10 Ireal WQV : 

Filter basin area (RIA,) = 

14. Siormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume lor Conleeh SlormF,ller Syslem = 

NA cubic feet 
NA cartridges 

NA square feel 

NA cubic feel 

TH SI1ING.lIEQU1RfMfI'(TSBl6.JiiE fO LOWIN,G BMPIll J,OAO REMOVAI.UIRUA5~ UPQN.fLQYLRATES · 

15. Grassy Swales 

Design parameters tor the swate: 

Drainage Area 10 be Trealed by Ihe Swale = A = 

Impervious COlier in Drainage Area :: 


Rainfall intensity = i :: 

Swale Slope = 

Side Slope (z) : 

Design Waler Deplh = y = 
Weigh led RunoH Coellieienl = C = 

Acs = cross-secllonal area of lIow in Swale = 

Pw :: WeUed Perimeter '% 


RH =hydraulic radius of flow cross-section = AcsfP'II = 

n = Manning's roughness coefficient :: 

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

Mann ing's Equation : 0 :: .L.§ A-::;s R M 2:'3 SO 5 

b = 0.134 x Q - zy 
yl 87 SOS 

a = CiA = 

To c Icullll. lhf lIow veloc;,ly In 11M aw Ie 

V (Velocity of Flow in Ihe swale) = a/Aes = 

To calculate Ilia r.....lli"g swal. length : 

L = Minimum Swale Lenglh : V (ilisee) • 300 (sec) : 

Designed a s ReQuired ," RG·348 

0.00 acres 
a00 acres 

1.1 inlhr 
001 ItIfl 

3 
033 11 


#DIV/O' 


#DIV/O' sf 

#DIV/O' feel 

#DIV/O' leel 

0.2 

#DIV/O' feel 

#DIV/O~ cis 

# DIV/O~ ItIsec 

feel 

OT CAL CUI ATEQ..WAJERj)U 

Pages 3-51 10 3-54 

II any of Ihe resulting values do not meellhe design requirement set forth in RG·348. the deSign parameters must be modified and the solver rerun. 

158. Alternative Method using Excel Solver 

Oesign a = CiA = 

Manning's Equation Q = 
Swale Widlh: 

Instructions ar" provided 10 thlt right (green comments). 

Flow Veloeily 
Minimum Length = 

'". truclions ore provIded to the r ight (blue comments). 

Design Widlh : 
Design Discharge = 

Design Deplh : 
Flow Veloelly = 

Minimum Length = 

#DIV/O! cis 

0.76 cis Error 1 = #DIV/O' 
6.00 ft 

ffDIV/O' ItIs 
#DIV/O' ft 

6 It 
0.76 cts Error 2 : ffDIV10 1 

0.33 f1 
0.32 ets 

97.48 h 

Weny 01 1M '"'-IUI"9 vDIU<tS do not ......t the dellgn .-equi_t "" lorth In RG-348. 1M sign par met.,.~ may be modified and the solver rltfUn. 
II any of tlla ..wltlng VDIues ..hll do not meet the design n>qulrement Ht forth In RG-348. widening the swale bottom value may nol be """",ble. 

16. Vegetated Filter Strips DeSigned as ReQUired In AG-348 Pages 3-55 10 3-57 



Ther. ant no CIIlculDIioM required 10/ delermlnlng lhe load 0/ 61,.. 01 vegetalive lilltt strips 
The SO'loo remom 1$ pro..ded whotn the conlributing drainage __ doel nol exceed 72 feel (dirwcfion ot lIow) and 
lhe SMeIliow l//JIving lhe Imperviou$ cover ~ direcled aerou 15 t.I of engineered fill", 51rips Wllh maximum slope of 20" Of 

.Ct08S 50 leel of natural vegetation with It maximum alope of 10'\0. Th ... can be a break In grade ... Iong as no lope axcoed... 20'10. 

It .egetali .... filler sirops ,re proposed tor an .nterrm .,.,mAnW.1 BMP. they mllV be el.e<l "" cIe~"bed on poge 3-56 ot RG-348 

17. Wet Vaults DeSIgned as Requrrad in RG-346 Pages 3-30 fa 3-32 & 3-79 

Required Load Removal Based upon Equalion 3.3 : NA Ibs 

Firat calculate lhe Iud remowl al 1.1 inlhour 

RG-348 Page 3-30 Equalion 3.4: a = C,A 

C = runoff coefficient lor the drainage area ::; 0.29 C "Runot! Coeffici nt = 0 546 (IC)' + 0328 (IC) + 0 03 
i : design rainlall Inlensily : 1.1 infhour 
A =drainage area in acres = 1 acres 

a = lIow rale in cubic leel per second: 0.32 cubic leeVsec 

RG-348 Page 3-31 Equallon 3 S: VOA : a/A 

a =Runoff rale calculaled above = 0.32 cubic leeVsec 

A = Waler surface area in the wet vault = 150 square leet 

VCA : Overllow Rale = 0.00 leeVsec 

Percent TSS Removallrom Figure 3-1 (RG-348 Page 3-31) = 53 percent 

Load removed by Wei Vault = "VALUE' Ibs 

If "by"" 6 OCC~ at n ",lnl,,11 InllOnsily 01 le8~ than t . t inlhows 
CJllcult!le !he efficiency rAduetion lor the selunl rainlallinton ity rnl 

Actual Ramlall Inlenslty at which Wet Vault bypass Occurs = 05 inlhour 

Fraction of rainfall trealed from Figure 3-2 RG-348 Page 3-32 : 075 percent 
Elliciency Reducllon for Actual Rainfalliniensity = 0.83 percenl 

Resultant TSS Load removed by Wei Vault: "VALUE' Ibs 

1B. Permeable Concrete Designed as ReqUired '" RG ·Me Pages 3-79 to 3-63 

PERMEABLE CONCRETE MAY ONLY BE USED Oil THE CONTRIBUTING ZONE 

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

M,cl>aGl £ &rnlll, Ph D, P E. ..commended tMt IhI> c",,!hcl~nt lor E, bel chllngod Irom o.s to 0 65 on May 3, 2006 

ETOT : [1 - ((1 - E,) X (1 - 0.6SE,) x (1 - O.2SE,))} X 100: 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, : 89 00 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E,: 7000 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES: E, = 000 percent 

THEREFORE, THE NET LOAD REMOVAL WOULD BE: 

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

LA = ETC' X P X (A, X 34.6 X Ap XO.S4) : 937 .961bs 

20. Stormceotor 
Required TSS Removal In BMP Drainage Area: NA Ibs 

Impervious Cover Overtreafmenl= 0.0000 ac 
TSS Removal for Uncaplured Area = 0.00 Ibs 

BMP Sizing 
Ellectlve Area: NA EA 

Calculaled Model Size(s) : "NiA 
Actual Model Size (if multiple values provided," Calculated 

Model Size or if you are choosing a larger model size) = 0 Model SIZ9 

Surlace Area = "N/A h' 

Overllow Rate: "VALUEl V~ 

Rounded Overllow Rate = "VALUE' V", 

BMP Elliciency % : #VALUE ' % 

LA Value = "VALUEI Ibs 



TSS Load Credit = 


ts Suffic,ent Treatment Ava itable? (TSS Credit ~ TSS Uncap!.) 


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


21. Vortech 
Required TSS Removat in BMP Drainage Area= 

Impervious Cover Overtrealment= 
TSS Removat for Uncaptured Area = 

BMP Sizing 
Effect,ve Area = 

Catculated Model Size(s) = 

Actuat Model Size (if choosing larger model size) = 

Surlace Area = 
Overllow Rate = 

Rounded Overllow Rate = 

BMP Efficiency % = 
LA Value = 

TSS Load Credit = 


ts Suffic,ent Treatment Available? (TSS Credit ~ TSS Uncap!.) 


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


#VALUE' 

#VALUE' 

#VALUE' 

NA 
0.0000 

0.00 

NA 
UN/A 

Vx1000 

7.10 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE' 

#VALUE' 

Ibs 

Ibs 
ac 
tbs 

EA 

Pick Model Size 

ft' 

V. 

V. 

% 

Ibs 

Ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Date Prepared: 6/1/2015 

Additional information Is provided for cells with a red trianglo in the upper right corner. Place the- cursor over the cell. 

TeXl 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. 


I . The Requi red Load Reduction for the total project: Calculalions Ir()lT\ RG-348 Pages 3-27 10 3 -30 

Page 3-29 Equalion 3 3: L" = 27 .2(.4,. x PI 

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

AN = Net increase in impervious area for the projec t 

P = Average annual preCipitation, Inches 

Site Data: Determine Required Load Removal Based on the Entire Project 
County = Coma) 

Total prolect area included in plan • = 40.55 acres Streels 
Predevelopment impervious area within the limns of the plan · = 0.00 acres 138.758 3.19 

Total post·development impervious area wilhln the limfts 01 the plan ' ='-1i:O"'.747;--'acres Lots SF/Lot 
Total posl-developmenl impervious cover Iraclion ' =1-_..:0:::.2:::6:""'-1 51 6,225 317,475 7.29 

P = 33 inches 10.47 

~,' - OTAU :: oo...ECT = 9401 Ibs. 

• The val,," 1111 red In t lluid. should be 10' INltotal prol cI are3. 

Number 01 drainage baSins / oulfalls areas leaving the plan area = 6 

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

Drainage BasinfOutfall Area No. = A 8-5 

TOlal drainage basin/culfall area = 2.24 acres " of Lots SF/Lot 
Predevelopment impervious area WithIn drainage basinloulfall area := 0.00 acres 6 6225 0.86 acres of IC lor lots 

Post-development imperVIous area within drainage basin/outlall area = 0.86 acres o acres of Slreet 
Post· development impervious fraellon Within drainage basin/outlall area .= 0.38 

L~.t TN tj BAS '''' = 770 Ibs . 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = Vegeta ted Filter Stri ps 
Removal effiCiency = 80 percent 

Aqualogic Camidge Filter 
Bloretenlion 
Contech Storm Filler 
Constructed Weiland 
Extended Delenlion 
Grassy Swale 
Retention J Irrigallon 
Sand Filter 
Siormceptor 
Vegetaled Filter Stnps 
Vonechs 
W et Basin 
W ei Vault 

4. Calculate Maximum TSS Load Removed (L.l for this Dr.inage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation 3.7' LA = (BMP elliciency) 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 Ihe BMP calchment area 

Ap = Pervious area remaining in the BMP catchment area 

LA = TSS Load removed from thiS calchment area by Ihe proposed BMP 

2.24 acres 

0.86 acres " 01 Lots SF/Lot 

1.38 acres 6 6225 0.86 acres 01 IC for lOIS 

803 Ibs o o acres of slreel 

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



Desired Ll.l 1'" ~;S BASIN = n o Ibs 

F = 0.96 

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

Rainfall Depth = 
Post Devetopment Runoff Coefficient = 

On·site Water Quatity Volume = 

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

Impervious fraction of oH-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) = 

2.80 inches 
0.30 

6799 cubic feet 


CalculahOns ',om RG-348 Pages 3-36 103-37 

0.00 acres 
0.00 acres 

0.00 
o cubic feet 

1360 


8159 cubic feel 

Tho follOWIng .ec;tion5 .... u&ed to calculate the requi~ woler quality volu.me{a) for lhe .... Iected aMP. 
The .~Iue, fOr BMP Type. nol Mltele<! in cell C45 WIll show PiA 
7_ Retention/Irrigation System 	 Designed as Required In RG -348 P 90$ 3·4210 3-46 

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 Qualuy 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 = 

10. Bioretention System 

Required Water Quality Volume for Bioretention Basm = 

11. Wei Basins 

Required capacity of Permanent Pool = 
Required capacity al WOV Elevation = 

12. Constructed Wellands 

Required Water Quality Volume for Constructed Wellands = 

13. AquaLogic™ Cartridge System 

NA cubiC feet 

0.1 infhr Ent , ootormined pe,meablllly rate or 1\ IU""'<i val\HI of 0 1 
NA square feet 
NA acres 

DeSigned as Required In RG-348 

NA cubic feet 

DeSigned ,.s ReqUIred In RG-34B 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic fee! 

square feet 

square feet 
square leet 

cubiC feet 

square feet 

square feet 
square feet 

Psg S3-4610 3-51 

Pages 3-58 10 J.63 

For minimum wIler d pili 01 2 feet 

For maximum w81.r ~plh 01 8 f..,1 


sl al 4' 01 depth 

For minrmum w"ta, depth of 2 fHI 
For maximum wBter dl!plh 018 fl!C!l 

DesIgned as Requload in RG·348 Pages 3-63 10 3-65 

NA cubic feet 

Designed as Required In RG-348 Pages 3-66 10 3-71 

NA cubic feel Perrmr.nenl Pool Capacity i& 1.20 limn Ih. WOV 
NA cubic feel Tol.I>l CBl»Clly should be lhe PefTl1llM!1'lI Pool Capao,ly 

plus a second WOV, 

Designed as RequJred In RG·348 Pages 3-7110 3-73 

NA cubic feel 

Designed as Required In AG-348 Pages 3-74 to 3-78 

··2005 Teehnleal Guidance Manual (AG-348) does nOl 8xempllhe ,eqlJl~ 20"lI0 incre_ with mIIlnt.""n~ contmel wilh AqualOgic'" 



Required Sedimentation chamber capacity = NA cubic feel 
Filler canisters (FCs) to treal WOV = NA cartridges 

Filler basin area (RIA,) = NA square feet 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Ouality Volume for Contech SlormFilier Syslem = NA cubic feet 

T"'~ SIZING .AEQl.IUiEMENTS F.oA T.HUOLI,OWING..S"IP I~!) 0 RfM9VA~S t'oAE e(!S~ VPO~ f OW RATES.- !'lOT CALCU ~EO W~T"R..QVA ITY VQ UME5 

15. Grassy Swales Dsslgne<! as Require<! in RG-348 Pages 3-51 to 3-54 

DeSIGn parameters for the swale: 

Drainage Area 10 be Trealed by the Swale = A = 000 acres 

Impsrvious Covsr in Drainage Area = 000 acres 


Rainfall inlenslty = i = 1.1 in/hr 

Swale Slope = 0.01 fllfl 


Side Slope (z) = 3 

Design Waler Deplh = y = 033 II 


Weigh led Runoff Coefficient = C = #DIV/O' 


Acs ::: cross-sectional area 01 flow in Swale = #DIV/O' sl 


P".." = Wetted Perimeter = #DIVIO' feet 


RH =hydraulic radius 01 flow cross-section =Acs/P",! = #DIV/O' lee I 


n =Manning's roughness coefficient = 0.2 


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

Mannlng·s Equalion: 0 = ~ Aes RHY.l S 05 

b = 0.134 x 0 - zy #DIV/O' feel 
y16? S05 

a = CiA = #DIV/O' cfs 

To col~ul t~ 1he now V&!ocily In the II.. Ie: 

V (Velocily 01 Flow in Ihe swale) = O/Aes = #DIVIO' fllsec 

To calculate tho re" unlng ~walQ I nglll: 

L = Minimum Swale Length = V (fllsec) • 300 (sec) = #DIV/O' leel 

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 

Design a = CiA = #DIV/O' cis 

Manning's Equation Q = 0.76 cis Error 1 = #DIViO' 
Swale Widlh= 6.00 fI 

Instructions are provide" to the light (9,..,n comment.). 

Flow Velocity #DIV/O' Ills 
Minimum Length = #DIV/O' It 

Instructions are provided to Ihe right (blu.. ~omments). 

Design Width = 6 It 
Design Discharge = 0.76 cis Error 2 = #DIV/O' 

Design Deplh = 0.33 fI 
Flow VelOCity = 0.32 cis 

Minimum Length = 97.48 11 

II any 01 Ih mulllnll ..,1 ...... do not """,I the de3ign '!tqwremant sellonh In RG-348. lhe design pararNl"'" may be mod.r..d and the solver /lmm. 
I! any of the '",-,"ing v.I""" $till do nol..-I tho dellilln 'ItCl"irament set fonh In RG-348, widenIng !he ,_Ie bo1tom value may not be possible. 

16. Vegetated Filter Strips Destgn9d as Requlled ,n RG-348 Pages 3-55 103·57 



The,.. ..... no Ctllc:ul."ona required 10< cklarmlning the load 0< "lie of "9'llall.. lillt< .tri~ 
The 8O"r. rtmoVlll is prOVIded when lhe contributing d,..inag. am doea not ..c:eed 72 faot (dlrtCllon oll1ow) and 
thlt atoMt 1I0wiuving the Imperi10ua co..... I. dhec:1ed~. 15 feel at .ngl.....red tm", .ttlps wilh maXImum aJope of 20"'. 0, 
DC'QliO 50 feel Df naluflll vegel.lIon Wllh • maximum Dlope of 10"'~ Ther. can be • b"",~ In 9'" •• Iang os no ~Io," ..c:~. 2O'l. 

"vegetDtlve IiIllr wips a.. propoooed 10' an Inlenm pormanenl eMf>, they may be ,ized. "":w:ribed an f>ege 3-56 01 RG-348 

17. Wei Vaults 	 Designed as ReqUIred In RG·3·i8 Pages 3·30 10 3-32 & 3-79 

Required Load Removal Based upon Equation 3.3 = NA Ibs 

Flrtl calculate I!» 10ed remOVllI at t I InihOur 

RG-348 Page 3-30 Equat,on 3.4: Q = CiA 

C = runott coefficient for the drainage area = 0.24 C = Runoff CoeHlcilnl = 0.546 (IC)' • 0328 (lC) .003 
i ::: deSign rainfal! intensity,:;:; 1 inlhour 
A =drainage area in acres = 'I acres 

Q = flow rale in cubic feet per second = 0.26 cubic feeVsec 

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

Q = Runoff rate calculated above = 0.26 cubic leeVsec 
A =Water surface area in the wet vault = ISO square leel 

VOR =Overflow Rate = 000 leeVsec 

Percent TSS Removal Irom Figure 3-1 (RG-348 Page 3-31) = 53 percenl 

Load removed by Wet Vaull = #VALUE' Ibs 

II • bypM$ OCCUIS nl "r..inlalllnl n~ity of I~n Ihltn 1 i inlhou~ 
C leulDle U", eHk"'ney r<!ductlan for the ect",,1 r..lnl II Inlen~lty nlto 

Actual Rainfall Intensity at which WeI Vaull bypass Occurs = a 5 in/hour 

Fraction 01 rainlall trealed Irom Figure 3-2 RG-348 Page 3-32 = 075 percenl 

Efficiency ReductIon for Actual Rainfall Intensity = 0.83 percenl 


Resullanl TSS Load removed by WeI Vaull = "VALUE' Ibs 

18. Permeable Concrete 	 D6S'9noo as Required '<1 RG-3-I8 Pages 3·79 10 3-83 

PERME.AIlt.E CONCRETE MAY ONLY ee USED Or< THE CONTRIBUTING zor~E 

19. 8MPs Installed in a Series 	 Designoo as Required In RG·3ol8 Pages 3·32 

Mlchao!l E- B moH. Ph 0 P.E. rocommondlKl Ih~llh. cootflclent lor E. be changed 'rom 0 5 10 0.65 on ~by 3. 2006 

ETOT = [1 - ((1 - E,) X (1 - 0.65E,) x (1 - 0.25E,IIJ x 100 = 9401 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = e9 00 percenl 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent 

EFFICIENCY OF THE THIRD BMP IN THE SERIES =E, = 000 percenl 

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) = 943.49 Ibs 

20. 	Stormceptor 

Required TSS Removal in BMP Drainage Area= NA Ibs 


Impervious Cover Overtreatment= 00000 ac 

TSS Removal for Uncaptured Area = 0.00 Ibs 


BMPSivng 

Effective Area ::::. NA EA 


Calculaled Model Size(s) = "N1A 

Actual Model SIZe (,f mulliple values provided in Calculaled 


Model Size or if you afe choosing a larger model size) = 0 Model Size 


Suriace Area = #N/A II' 
Overilow Rate = "VALUE' V~ 

Rounded Overilow Rate = "VALUE' V~ 

BMP EffIciency % ::::. #VALUE' % 

LA Value = #VALUE' Ibs 



TSS Load Credl! = .VALUE' Ibs 

Credit?: TSS Uncapt) 4VALUE' 

by BMP (LM + TSS Uncap!.) = #VALUE' 

21. Vonech 
Re'l1oval ·,n BMP Clrai.lage Area= 

Impervious Cover Qvertreatmen!= 
TSS Remoya: lor Uncaplured Area = 

NA 

000 

Ibs 
ac 
Ibs 

Effec1ive Area :=. 

Calculated Model S1Ze(sl = 
!VA 

#NIA 
EA 

Actual Mode' Size (il choosing larger model size) = Pick Model Size 

Surlace Area = 
Overllow Rate = 

Rounded Overllow Rate = 
BMP EffiCiency % = 

LR Value = 

710 

"VALUE' 

#VALUE' 

"VALUE' 

"VALUE' 

~2 

V. 

V. 
of;' 

Ibs 

TSS Load Credn = #VA~UE' Ibs 

Is SuHleienl Treatmem Available? (TSS Credll;: TSS Uncap!.) .VALUE' 

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



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Projecl Name: Manor Creek Unit 6 
Dale Prepared: 61112015 

Additional mformatlon is provided lor cells with a red triangle in the upper right comer. Place the curr.or over the cell. 


Text shown in b lue Ind icate localio n of instructio ns In the T echnical Guidance Manual · RG-348. 


Characters shown in red are data entry fields. 


Characters shown in black (Sold) 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 lrom AG-348 Pages 3-27 10 3-30 

Page 3·29 Equalion 3.3: L,.• = 27.2(A" x PI 

....mere: 4 H ::lTAL PA()JECT = Required TSS removal resulling from the proposed development =80% of Increased load 

AN = Net increase In imperviOus area for the project 

P = Average annual preCIpitation, inches 

Site Dala: Delermine Required Load Removal Based on Ihe Entire Projeci 
Counly = 

T alai projeci area Included in plan • = acres Sireeis 
Predevelopment impervious area within the limits of the plan ' =r--~':'=--, 138.758 3.19 

Total post-development impervious area Within the limits of the plan" =f--7'::'=---l LOIS SF/Lot 
Total post-development imperviOus cover fraction ~ =f---=O=:=---l 51 6.225 317.475 7.29 

P = inches 10.47 

Lu TO .1.l F' R Eel = 9401 Ibs. 


n.. ""I".. enlered In .hue II Id .hould be for 1M 10101 peOI..:1 8r a 


Number of dramage basins / outfalls areas leaving the plan area = 

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

Drainage Basin/Outfall Area No. = A 6-6 

T alai drainage basln/outlall area = \ .55 acres " 01 Lots SF/Lol 
Predevelopment ImperviOUS area within dra inage baSin/outfall area = 0.00 acres 6225 0.57 acres of IC 

Post -development impervious area within drainage baSIn/outfall area :::: O.!;)' acres a 0.00 acres 01 sir 
Post-development impervious traction within drainage basinl outfall area = 0.37 0.57 Tolal IC (a, 

L.! nes 8 ;\'i''J ::; 513 Ibs 

3. Indicale .he proposed BMP Code for Ihis basin. 

Proposed BMP = Vege ..ted Filler Strips 
Removal el"ciency = 80 percenl 

Aqualogic Carlridge Filler 
Bloretenllon 
Conlech SlormF,ller 
Conslructed Wetland 
Extended Detenllon 
Grassy Swale 
Retention J Irrigation 
Sand Filler 
Stormeeptor 
Vegelaled Filler Strips 
Voneehs 
Wei BaSin 
Wei Vaull 

4. Calculale Maximum TSS Load Removed (Lei for Ihis Drainage Basin by Ihe selecled BMP Type. 

RG-34S Pa~ 3-33 Equalion 3.7: L. = (BMP eilicianey) x P x (A, x 34 .6 + Ap x 0.54) 

wnere: Ac:::: Total On-Site dramage 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 Irom Ihls calchmenl area by Ihe proposed BMP 

Ac = 1.55 acres # 01 LOIS SF/Lol 

AI = O.!;)' acres 6225 0.57 acres oilC 

Ap :::= 0.98 acres a 0.00 acres 01 sir 

LA = 536 Ibs a 0.57 Tolal IC (a, 

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



513 Ibs. 

F = 0.96 

6. Calculate Capture Volume required by the BMP Type for this drainage basin I outfall area. 

Rainfall Deplh = 
POSI Developmenl Runolf Coefiicienl = 

On-sile Waler Qualily Volume = 

Off-sile area draining 10 BMP = 

Olf-sile Impervious cover draining 10 BMP = 


Impervious fraction of oN-site area =: 


Olf-sile Runoll Coellicient = 

Oll·sile Waler Oualily Volume = 


2.80 inches 
0.29 
4599 cubiC feel 

CalculatIOns from RG·348 

0.00 acreS 
000 acreS 

a 
0.00 

cubic fee! 

Calcu lallons from RG-348 Pages 3-34 10 3-36 

Pages 3·36 10 3-37 

Siorage lor Sed,menl = 920 

Total Capture Volume (required water quality volume(s) x 1.20) = 5519 cubiC leel 
T""ollowl~ t.KliOn. _no used 10 ""Icula-te lho required w:lle.r q""lil~ voILlme(.) for Ihe selected BI!P 
The volues IOf BMP Typos nol selKlIld In ""II C45 will how NA.. 
7. Retention/Irrigation System Designed as Requited In RG-348 

Required Water Quality Volume for retention basin =: NA cubiC feel 

Irrigation Area Calculations : 

Soil infiltration/permeability rate = 0. 1 in/hr Enter detenmmed """""ablilly ra1~ Or .UuI'Md vatue 0' 0 ! 
Irrigation area = NA 

NA 
square feel 
acres 

8. Extended Detention Basin System 

Required Waler Oualily Volume lor eX1ended delenllon basin = 

Des'llned as Required In RG-348 

NA cubic leel 

Pages 3-46 to 3-5! 

9. Filler area for Sand Filters Des,gned as Requited in RG-348 Pages 3-58 to 3-63 

gAo Full Sedimentation and Filtration System 

Water Quality Volume for sedimentation basin = NA 

Minimum filter baSin area = NA 

Maximum sedi mentation basin area = NA 
Minimum sedimentat ion basin area = NA 

98. Partial Sedimentation and FiltraHon System 

Waler Oualily Volume lor combined basins = NA 

Minimum filler basin area = NA 

Maximum sedimentation basin area = NA 
NA 

Minimum sedimentation basin area = NA 

cubiC feet 

square leel 

square leel 
square leel 

cubic feel 

square leel 

square feet 
square feet 
square feel 

For minimum ...,t~r depth 01 2 , ..t 
For maximum wat .. r d plh 01 8 1"1 

SF @ 	Given Deplh Given Deplh 
.VAlUEI 

Fa< mfnimum waltr deplh 01 2 , .., 
F01 Give" waler cleplh 
For ma.imum wal,r deplh 0181...1 

W,dlh 
5 60 

60 

60 
60 
60 

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

Required Water Quality Volume for Bloretention Basin = NA cubic feel 

11. Wet Basins 	 Designed as ReqUired In RG-348 Pages :l-06 103-7 ! 

Required capacity 01 Permanenl Pool = NA cubic teel P ,man.nl Pool C&pacily I. 1.20 t,meo lhe wav 
Required capacily al WQV Elevalion = NA cubic leel Tolnl CSp3cily should tr. the P rma~1 Pool ~PQCily 

pi", _ second WOV . 

12. Conslrucled Wetlands 	 Designed as Required In RG-348 Pages 3-71 103-73 

Required Waler Qualily Volume lor Conslrucled Wellands : NA cubic feet 

13. AguaLogic TloI Cartridge System 	 OsStgned as Required In RG·348 Pages 3-74 10 3- 78 

•• 2005 Technical Guu:lanc. Manual (RQ.34.1!) do.-s no''''mpt lhe r,.quJrGd 2~. inc"'1I5l1 with marnlona"". conll'pcl w"h AqUo'lloglc". 



Required Sedimentation chamber capacity = NA cubic teel 
Filler canisters (FCs) to treat wav = NA cartridges 

Filter basin area (RIA,) = NA square feet 

14. Stormwater Management StormFilte~ by CONTECH 

ReqUired Waler auality Volume lor Contech StormFilter System = NA cubic feer 

15. Grassy Swales Desl\lned as Requlfed ,n AG-348 Pages 3-51 to 3-54 

Deslan parameters for the swale: 

Drainage Area 10 be Treated by the Swale =A = 
Impervious Cover In Drainage Area = 

Ralnlall intensity = i = 
Swale Slope = 

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

Weighted Runoff Coefficient = C = 

Acs =cross-sectional area of flow In Swale = 
P.,..,. = Welled Perimeter = 

RH = hydraulic radius 01 flow crOss-sect ion = AcslPw = 

n =Manning's roughness coefficient = 

tSA. Using the Method Described in the RG-348 

Manning's Equation: 0 = ~ Acs RH z,'J SO 5 

n 

b = O. t 34 x a _zy 

y'''' S·' 

a = CiA = 

To ""Iculule 1M It"", ",,'ocily II> tl> IW31o: 

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

To ""Iculala I"" 'nulling ~""'I. length: 

L =Minimum Swale Length = V (It/sec) - 300 (sec) = 

000 acres 
000 acres 

1.1 Inlhr 
001 1111! 

3 
033 It 

HDIV/O' 

#DIV/O' sl 

#DIV/O' leet 

#DIV/O' leet 

0.2 

HDIV/O' leet 

#DIV/O' cis 

#DIV/O' Illsec 

#DIV/O' leet 

If any of the resulting values do not meet the design requirement set fonh In RG-348, the design paramelers must be moditied and the solver rerun. 

158. Allernative Melhod using Excel Solver 

Design a = CiA = 

Manning's Equation a = 
Swale Width= 

Im,lrucl'ons arv provided to Ihe " ghl (grlltln comments) 

Flow VelOcily 
Minimum Length = 

Instruclions Ira provided to the righl (blue comments)_ 

Design Width = 
DeSign Discharge = 

Design Depth = 
Flow Veloclly = 

Minimum Length ;:; 

#DIV/O! cis 

0.76 cis Error 1 = #DIV/O' 
6.00 I! 

#DIV/O' Ills 
#DIV/O' It 

6 1t 
a 76 cis Error 2 = #DIV/O' 
0.33 It 
0.32 cis 

97 .48 It 

" .n~ 01 1M ,""llIng valun do nal moe' the oo.lgn r~l ...monl &4It tanh ,n RG-348. 'M deatgn para""'I.'" /TIlly be modified and the lol..r A!run 
lI eny at tM N5IJIllng v.lue5 otll l do nol mHl tl>e de..gn rwqulremon1 5011 forth in RG-348 widening lhe ......1. bottom vnl... may n01 be pou,ble 

16. Vegetated Filter Strips DeSigned as Required In RG· 34B Pages 3-55 to 3-57 



Thefo are no calculations ,..quired 101 determining the load O. size of vegelatlve filter strips 
T~ 80% ~oval i. provided when t~ contributing d/l!inage "rea doe. not exceed 72 1 ...1 (dlfecl,on 01 flow) and 
lhe 5,,"1 flow lealling t~ impervious cover is dlreaed acrose 15 feet 01 enginoored IUter stnpi with maximum ItOpe 01 20% Or 
aerou 50 I .... t 01 natural vegel tion with. maximum . 'ope of ' Q'!\.. Tl'Iere can be a break in grade •• long .. I no stope exceed. 20°.. 

If v@getali". "lIlIr "riP ar propMOd lor an Intarim perm:menl BMP, tIIoy may be .ized .... described on Page 3-56 01 RG-348 

17. Wet Vaults 

Required Load Removal Based upon Equation 3.3 = 

Fi,.,1 en)culale the load removal at 1. I ln/noUl 

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 Equat,on 3.5: VOR = Q/A 

Q = Runoff late calculaled above = 
A = Water surface area in the wet vault = 

VCR = Overflow Rale = 

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

Load removed by Wet Vault = 

II a bypas occura a1 • rainfall int,,"Slly 01 1 .... 1 IMII 1 I .n/hou,s 
Calcu".'. ''''' efficiency reduction tor lhe pct",,1 r;1.n'~ lIlnl,.,..rly "It. 

Actual Rainlall Intensity at which We! Vault bypass Occurs = 

Fraction 01 ra,nlall treated trom F'gure 3-2 RG·348 Page 3·32 = 

Elticiency Reductron for Aclual Rainlall Intensily = 


Resu ltant TSS Load removed by Wet Vault = 


Designed as Required In RO-348 Pages 3·30 to 3-32 & 3·79 

NA Ibs 

0.23 C =Runolf C08!flcien1 =0 546 (lC), + 0 ill (lq + 0 03 
1.1 infhour 

I acres 

0.25 cubic leeVsec 

0.25 cubic leeVsec 
, 50 square teet 

0.00 teeUsec 

53 percent 

"VALUE' Ibs 

OS in!hour 

o7~ percent 
0.83 percent 

"VALUE' Ibs 

1 B. Permeable Concrete Desognad as Requirec in RG-348 

PERMEABLE CONCRETE MAYONLY BE USED ON THE CONTRrBUTlIlG ZONE 

19. BMPs Installed in a Series Designed as Required ,n RG ·348 

Pages 3-7910 3·83 

Pages 3-32 

M,cllMl Eo BlIm!!, Ph DO' P.E. lKom""'n~d lhal tho coellicl 

=(t . (( t . E,) X (1 . 0.65E,) x (1 • 0.25 E,) )1 X 100 = Erar 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 

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

LR = ETaT X P X (A, X 34.6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal in BMP Dra,nage Area= 

Impervious Cover Overtreatmenl= 
TSS Removal tor Uncaptured Area = 

BMP S.zlng 
Effective Area "'

Calculated Model Size(s) = 
Actual Model Size (it multiple values prov,ded in Calculated 

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

Surface Area = 

Overflow Rate = 

Rounded Overtlow Rate = 

8MP Efficiency % = 

nl ror E, be chang;>d from 0.5 10 O_~5 on M3y 3. 2006 

94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

89 00 percent 

7000 percent 

000 percent 

629.94 Ibs 

NA Ibs 

00000 ac 


0.00 Ibs 

NA EA 

"N/A 


o Model Size 

#N/A It' 


#VALUE' V~ 


"VALUE' V~ 


"VALUE' % 






LR Value = 

TSS Load Credil = 


Is Su~ic'enl Trealmenl Available? ITSS Cred,1 2: TSS lincaPI) 


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


21. 	Vortech 
Required TSS Removal .n BMP Jra,nage Area= 

Impervious Cover Ovemeatmen!::;: 
Removal for Uncaptt..red Area 

Sizing 
Effective Area ;:;; 

Calculaled Model Slze(s) = 

Actual MOdel Size (if c~oosing larger model s,ze) = 

SUfiace Alea 

Overilow RaJe = 
Rounded Overllow Rale = 

8MP Efficiency ill", :;;: 

LR Value = 

TSS Load Credil = 

(TSS Credl! 2: TSS Uncapt) 

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

~VALUEc !bs 

ilVALUE' Jbs 

WALUE' 

,VALUE' 

NA Ibs 
ac 
Ibs 

NA EA 
#NIA 

Pick Model Size 

7.10 If 

ilVALUE' 

ilVALUE' V~ 

#VALUE' % 

#VALUE' Ibs 

UVALUE' lbs 

"VALUE' 

"VALUE' 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Date Prepared: 61112015 

Additional informalIon Is prollided for cells with II red triangle In the upper nght corner Place the cursor oller the cell. 


Text shown in blue indicate locallOn of inst ruction s in the T echnica l 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 remolle the equations used in the spreadsheet. 


1. The Required Load Reduction for the total project: Calculauons Irom AG-34S Pages 3-27 to 3-30 

Page 3-29 Equation 33: L.v = 27.2(AN X PI 

wnere: L).\ TOTAl PROJfcr = Required TSS removal resul1 lng Irom the proposed development = 80'% of increased load 

~ = Net increase in impervious area for the prOject 

P = Average annual precIpitation , inches 

S,le Oata: Determine Required Load Removal Based on the Entire Projecl 
County = Comal 

Total project area Included in plan • = 40.55 acres SlreelS 
Predevelopment ImperviOUS area Within the limits of the plan ~ =r----,~=-_,acres 138,758 3.185 

Total post-developmenllmpervlous area within the limits of the plan " = acres LOiS SF/Lol 
Talai post-development impervious cover fracflon • = f---=====---j 51 6.225 317,475 7.288 

P = Inches 10 47 

L t.l r;:)T Al PROJECT = 9401 Ibs. 


Tn. val""a .ntertil in the~ fi Ida £hould b<I ro< the lolal proiOCl .. ~ 


Number 01 drainage basins / outlalls areas leaving Ihe plan area = 6 

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

Drainage Basin/Outfall Area No. = A 6-12 

Total drainage basin/outfall area = 0.2.2 acres # 01 LOIS SF/Lol 
Predevelopment impervious area within drainage basin/outfaH area = O.OQ acres a 6225 0.00 acres 01 IC for lots 

Post·development impervious area within drainage basin/outfaH area = 015 acres 63445158 O. t5 acres 01 slreet 
Post-development impervious fraction within drainage basin/outfall area = 0.66 0.15 TotallC (acres) 

t...- THIS E!:AS :~ = 131 Ibs. 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = NQ'" 
Removal efficiency = o percent 

Aqualogtc Can ridge Filter 
Bioretention 
Contech SlormFilter 
Constructed Wetland 
Extended Delention 
Grassy Swale 
Retention I lrrigalion 
Sand Filter 
Siormceplor 
Vegelaled Filler Strips 
Vonechs 
Wei BaSin 
Wei Vaul! 

4. Calculate Maximum TSS Load Removed ILsI for this Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7; LA = (BMP elilclency) x P x (At x 34.6 + Ap x 0.54) 

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

~ = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining In the BMP catchment area 

LR = TSS Load removed Irom Ihis calchmenl area by Ihe proposed BMP 

Ac= 0.22 acres 

AI = 0.15 acres " 01 LOIS SF/Lot 

A.> = 0.07 acres a 6225 0.00 acres of IC for lOIS 

LR = 0 Ibs 6344.5 t58 O. t 5 acres of streel 

5. Calculate FraC1ion of Annual Runoff to Treat the drainage basin I outfall area 



Desired l •.• rj lS BASIN := Ibs. 

#DIV/OI 

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

Rainfall Depth = #DIV/OI inches 
Post Development Runoff Coefficient = 0.47 

On-site Water Ouality Volume = #DIV/O! cubic teet 

CalculatIons Irom RG·348 Pages 3·36 to 3-37 

OU-site area draining to BMP = 0.00 acres 

OH-site Impervious cover draining to BMP = 0.00 acres 


Impervious fraction of oH-si te area = o 

OH-sile Runoff Coefflcienl = 0.00 


OH·sile Waler Oualily Volume = #DIVlO! cubiC feel 


Siorage for Sedimenl = #DlV/O! 

Tolal Caplure Volume (required water quality volume(s) x 1.20) = #DIV/OI cubic leel 
The follOWIng ~Ion. Dr9 used 10 eal,ul,l. the rlquirwd WI'''' que!rly volu~.) 10< tho s.loctad BMP. 
The v;olues lor BMP Type. not aelec:led in cell C45 WIll show NA 
7. Retention/lrrigation System Designed as Required In RG-3~a P~ges 3·42 10 3·46 

Requi red Water Qual l\Y Volume lor retention basin = NA cubic leel 

Irrigation Area Calculations: 

Soil infiltration/permeability rate = 0.1 Inlhr Entor delennined porme,bihty ral" or ltMIumed. lue of 0.1 
Irrigation area = NA square leel 

NA acres 

8. Ex1ended Detention Basin System Designed as Required In RG-348 Pages 3--46 10 3·5 I 

Requtred Water Quality Volume lor extended detention basin = NA cubiC feel 

9. Filter area for Sand Filters Designed as ReqUlre<1 In RG·348 Pages 3·58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Quality Volume lor sedlmenfation basin = NA cub ic leel 

Minimum lilfer basin area = NA sq uare leel 

Maximum sed imentation basin area = NA square feel Fo. min mum wal.... doplh 01 2: leet 

Minimum sedimentation basin area = NA square feel For malimum wal deplh 01 8 IH' 


9B. Partial Sedimentation and Filtration System 
SF @ Given Depth Given Deplh Widlh Lenglh 

Water Quatity Volume lor combined basins = NA cubic leel 'VALUE! 5 90 #VALUE ' 

Mlntmum li lter basin area = NA squale leel 90 .VALUE' 

Maximum sedimentation baSin area = NA square leel For mlnnn"m wII • doplh 01 11MI 90 .VALUE' 

NA square 'eel For Given _'"' depth 90 .VALUE' 


Minimum sedimentat ion baSin area = NA square feel For m8J1imum WDler depth or 8 IMI 90 .VALUEI 


to. Bioretention System Designe<1 as Required In RG-348 Pages 3-63 10 3-65 

Required Waler Quality Volume for Bloretention Basin = NA cubic feet 

I 1. Wet Basins Des'uoed as ReqUired In RG·34S Pages 3--6610 3-7 1 

Required capaclly of Permanenl Pool = NA cubic feel "'rmanenl Poot Copaclty Is 1 20 II"," the Way 
Requi red capaclly al WOV Elevation = NA cubic 'eel Tobl Capacity .hould be the Pitrmanenl Pool Capacity 

plus. weond Way 

12. Constructed Wetlands Des,'JIloo as Requlrec In RG·348 Pages 3-71 10 3--73 

Required Waler Ouaill y Volume for Conslrucled Wetlands = NA cubic leel 

13. Agualogic™ Cartridge System Desrgned as Required In RG·348 Pages 3·7410 3--78 

.. 2005 TKhnj.,... Gulcllu>ce nual (RG-34a) doe. not •••mpt lhe reqtJired 2: , lncreMe with maintenance conlrru:t with AqulILog;c:"' . 



Required Sedimenlatlon chamber capacity = NA cubic feel 
Filler canislers (FCs)10 Ireal WQV = NA cartridges 

Filler basin area (RIAF) = NA square feel 

14. Stormwoter Management StormFiller@ by CONTECH 

Required Waler Qualily Volume for Canlech SlormFiller Syslem : NA cubic feel 

15. Grassy Swoles Oeslgl,ed as Required In RG·348 Pages 3·5 1 103-54 

Design parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A : 
ImpervIOus Cover in Drainage Area :: 

Rainfall intensity = I = 
Swale Slope: 

Side Slope (z) : 

DeSign Waler Deplh : y : 


Welghled Runoff CaeHicrenl : C : 


Acs =cross-sectional area of flow in Swale = 
Pw : Welled Peri meier : 

RH =hydraulic radius ol flow cross-section =AcslP'.'V = 
n =Manning's roughness coelficiem = 

15A. Using the Method Described in Ihe RG'348 

Manning's Equation. Q = ill Acs RH
2J S O§ 

b = 0. 134 x Q . zy 
yld7 SOS 

a = CiA = 

To ,,,lcula1. the lIow velOCIty In the urnl". 

V (Velocity of Flow in Ihe swale) : Q/Acs : 

To uteul"t. the 'HulUng s..al~ lenglh: 

L : Minimum Swale Lenglh : V (ftlsec) • 300 (sec) = 

000 acres 
000 aCreS 

1.1 inihr 
0025 ftlft 

3 

033 h 


#DIV/O' 

#DIV/O' sl 

#DIV/O' leeI 

#DIV/O' lee I 

0.2 

#DIV/O' leel 

UDIV/Or cfs 

#DIV/O' ftlsec 

#DIViO leel
' 

\I any 01 the resulting values do not meet the design requirement set forth In RG·348, the deSign parameters must be modified and Ihe solver rerun . 

159. Allernative Method using Excel Solver 

Design a = CiA = 

Manning's Equalion Q : 

Swale Widlh: 

Inst,uctlons are provided to !he right (green comments). 

Flow Velocity 
Minimum Length = 

Ins tructions are provided to the righl (blue comments). 

Desrgn W idlh : 
Design Discharge = 

Design Deplh : 
Flow Velocity = 

Minimum Length = 

#DIV/O' cfs 

6.90 cfs Error 1 = 5.82 
36.91 ft 

#DIV/O! ftls 
#DIV/O' ft 

6 h 
1.20cfs E(ro( 2 = #DIV/or 
0.33 h 
0.5 I cfs 

154. 12 h 

I' any 01 the , ..ulting V luos (10 not nteellht (I.~ign ~uirement I forth ,n RG-348. the dHign pOre_te" may be modlfled .nd It. IIOlve, rerun 

II any of the ~lIing vol.... stoll do not "..t Ih design ....ulrement sel 'orth in RG-34S. widening I". Iwol. botlom V1Ilue may not be po sible. 


16. Vegetated Filler Strips Deslgnoo as Required ,n RG·348 Pages 3·55 103-57 



n.,. ItO no e8lculal,ono requ,~ lOt' determlnong !he load or 5'" 01 veget8t,Ye f'"81 stnps. 
n. 8a:. ramo"" i. p<ovict.<! when the contributing drainage .re. doe. nol excwd 12 10111 (direcl,on 01 lIow) and 
the &heel flow INVlng Ihl impelVioUi CaVil is direcled actOP 1 S leel 01 engineered lifler strops with n-.ximum alope 01 20". or 
Kro... 50 IH1 of ""Iural vegetarion with. maxImum &Iope 01 10"'.. Thera can be 8 b ..... k In grade lOS long as no 510pe exceed. 20"1.. 

II vegetative I,llar Slrips I .. p<oposod lor an inlerim permanenl BMP. Ihey may be , iud" described on Ptlge J-SG 01 RG·348. 

17. WeI Vaults 	 Designed as ReqUired in RG·34S Pages 3-30 10 3-32 & 3·79 

Required Load Rem oval Based upon Equal,on 3 3 = NA Ibs 

FIr&! "",Icum,. I load removel al I 1 it'olhour 

RG·348 Page 3·30 Equalion 3.4: Q = CiA 

C ;;: runoff coeffiCient for the drainage area = 049 C " AunoH ClMIf,cient .. 0 ~8 (IC,' + 0.328 (IC) + 003 
i =design rainfall intensity::: 1.1 tn/hour 
A = drainage area in acres = I acres 

Q = flow rate in cubiC feet per second = 0.54 cubic feelisec 

RG·348 Page 3·31 Equalion 3.5: VOR = Q/A 

Q = Runoff rate calculated above = 0.54 cubiC feelisec 
A = Waler surface area in the wet vault ;::: 150 square leel 

VOR ;::: Overflow Rate = 000 feelisec 

Percenl TSS Removallrom Figure 3- 1 (RG-348 Page 3-31) = 53 percenl 

Load removed by Wei Vaul! = #VALUE! Ibs 

If a bypa~ oc<yral1 a ,a",lall Intanaily olla1os chan' . I InIholI'" 
Colculal the .If'eitncy ,edudlon fo, thl ad",,1 rolinlall ,nlon' .Iy nil. 

AClual Rainfall Intensily al wIl,ch Wei Vaull bypass Occurs = 05 inlhour 

Fraclion of rainfalilrealed from Figure 3·2 RG-348 Page 3-32 = 075 percenl 

EffiCiency ReducllOn lor Aclual Rainfall Inlensily = 0.83 percenl 


Resullanl TSS Load removed by Wei Vaul! = #VALUE' Ibs 

18. Permeable Concrete 	 Designed as ReQuited In RG-348 Pages 3·79 to 3-83 

PERMEABLE CONCRETE MAY ONlY BE USED ON THE COrITRI6UTING ZONE 

19. BMPs Installed in a Se,ies 	 Desogned as ReqUired in RG-348 Pages 3-32 

t.tlcMel E abmott Ph 0 P E. rCCOrMlllnd< d ,hal.h. c .... lflelenl ler E, be e!\an d hom 0 .5 Co 0 65 en ......V 3 2006 

Eror = (1. (( I· E,) X (1 - 0.65Ezl x (1 - 0.25E,))] x 100 = 94.01 percenl NET EFFICIENCY OF THE BMPs IN THE SERIES 

EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 8900 percent 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percenl 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percenl 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 

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


L" = ETar X P X (A, X 34.6 X Ap XO.54) = 157.58 Ibs 

20. 	Stormceptor 

Requited TSS Removal in BMP Drainage Area= NA Ibs 


Impervious Cover Overtrealment= 00000 ac 

TSS Removal for Uncaplured Area = 0.00 Ibs 


BP.lPSulng 

Effecllv8 Area = NA EA 


Calculaled Model Size(s) = #N/A 

AClual Model Size (if mulliple values provided In Calculaled 


Model Size or if you are choosing a larger model size) = 0 Model Size 


Surlace Area = #N/A ~, 

Overllow Rale = HVALUE' V~ 

Rounded Overllow Rale = HVALUE' V~ 

BMP Efficiency % = #VALUE! % 



LR Value = #VALUE' Ibs 

TSS Load Credit = "VALUE' Ibs 

Trealmenl Available? ? TSS UncapL) .VALUE' 

TSS Trea\ment by (LM + UncapL) = .VALUEI 

21. Vorlech 
ReqUIred TSS Removal in BMP Drainage Area: NA 

Impervious Cover Overtreatmenl= ac 
TSS Removal lor Uncaptured Area = 000 

Sizing 
EHective Area = NA EA 

Calculated Model Size(s) : #NIA 

Actual Mode' Size (II chOOSing larger model s,ze) = Pick Model Size 

Suriaoe Area: 7.10 it' 

Overliow Rate = .VALUE' V~ 

Rate = .VALUE' V~ 

.VALUE' 

LR Value: "VALUE' 

~ss Load Credit = "VALUE' 


SuHiclent Treatment Available? Credit? TSS UncapL) "VALUE' 


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




Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 6 
Date Prepared: 61112015 

Addilionallnlormation 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: CaJcuioilOrni Irom RG':l4B Pages 3-27 103-30 

Page 3·29 Equation 3.3: lM = 27 2(A, x p) 

where. L..,. tO~AL PROJECT = Required TSS removal resulting from the proposed development = 80~o 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 
Counly = 

TOlal project area included in plan - acres Streets 
Predevelopment ImperviOUS area within the limits of the plan ' :;;;: acres 138.758 3.185 

Total post-development impervious area within the limits of the plan· :;;;:r---'''''''-:;:--'acres lois SFlLol 
Total post-development impervious cover fraction ' =1--'7.:::--" 51 6.225 317. 475 7.288 

P ;:: inches 1047 

L~.. rC HI l'lROJECT = 9401 Ibs . 

• Th4! val..... "n,.,1KI In 1'- lie Ida hould De lor I"" taU I p,olect IIr • • 

Number of drainage basins / out fails areas leaVing the plan area;:: 6 

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

Drainage Basin/Outlall Area No. ; A &-12 

Total drainage basin/outfall area = 0.30 acres # of loiS SF/lot 
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres o 6225 0.00 acres 01 IC for 1015 

Post-development Impervious area within drainage baSin/outfall area ;:: 0.20 acres 88757696 0.20 acres of street 
Post-development imperviOUS fraction within drainage basin/outfall area ;:: 0.68 0.20 Total IC (acres) 

L,.. 7HISB.':' 'j ltl ;:: 183 Ibs 

3. Indicate the proposed BMP Code for this basin. 

Proposed BMP = None 
Removal efficiency;:: o percent 

Aqualogic Canridge Filter 
Bioretention 
Conlech Storm Filter 
Construcled Wetland 
Extended Detention 
Grassy Swale 
Retention Ilrrtgation 
Sand Filter 
Stormceptor 
Vegelaled Filler Sirips 
Vonechs 
Wet Basin 
Wet Vaull 

4. Calculate Maximum TSS load Removed (l.) lor this Drainage Basin by the selected BMP Type. 

RG·348 Page 3-33 Equalion 37: lR = (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 

lR = TSS load removed from Ihis catch men I area by Ihe proposed BMP 

Ac= 0.30 acres 

AI;:: 0.20 acres # 01 lOIS SFlLol 

Ap ;:: 0.10 acres o 6225 0.00 acres of IC lor 1015 

LR ;:: 0 Ibs 8875.7696 0.20 acres of street 

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



Desired L M Hf BASIN = o Ibs. 

F = #DIV/O! 

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

Rainlall Depth = #DlV/O! inches 
Post Development Runoll Coelhcient = 0.49 

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

Calculations Irom RG·348 Palles 3-36 10 3·37 

ON-s ite area draining to BMP = 0.00 acres 
ON·site ImpervIous COver draining to BMP = 0.00 acres 

Impervious fraction of off-site area:::: 0 
ON-site RunoN CoeNicient = 0.00 

Oll·sile Water Quality Volume = #DIVlO! cubic feet 

Storage lor Sediment = #DlV/O! 

Total Capture Volume (required water quality volume(s) x 1.20) = #DIVlO! cubiC feet 
The .ollowin!! _Klio", ." IJI>ed to Clllcul te I" "Quirad _ qunllty volume(~) lor I~ ...le<;I.a BMP 
TIw vah,.. 'or 8MP Types not selecled In cell C45 woll how NA. 
7. Retentionilnigation System 	 Oe'ligned as Required In RG-348 Pages 3-42 to 3-46 

Required Water Quality Volume for rete ntion basin :::: NA cubic feel 

Irngation Area Calculations: 

Soil in1iltratiolllpermeability rate ;:: 0.1 inlhr Enler dvlerm,,,,,d permeabillly rite Or n.umed volue 01 0_1 
Irrigation area ;:: 	 NA square feet 

NA acres 

8. Extended Detention Basin System Desillned as Required In RG-348 Pages 3-46 103·51 

Required Water Qualily Volume lor eX1ended detention basin = NA cubiC feet 

9. 	Filter area for Sand Filters DesIgned as Requlre<! tn RG·348 Pages 3-58 10 3-63 

9A. Full Sedimentation and Filtration System 

Water Qualily Volume for sedimentation basin = NA cubic feet 

Minimum filter basin area = NA square feet 

Maximum sedimentation basin area ;:: NA square feel For minimum", ler deplh o. 2'OIIt 

Minimum sedimentation basin area = NA square feet For maximum Wille. depth o' e ' eel 


98. Partial Sedimentation and Filtration System 
SF @ Given Depth Given Deplh Widlh Lenglh 

Watel Qua Illy Volume for combined basins = NA cubic feel 'VAlUE! 5 90 #VALUE' 

Minimum filter basin area = NA square leet 	 90 #VALUE' 

Maximum sedimentat ion basin area = NA square feet Fo, minimum ."ater depth o' 2 leel 90 #VALUE' 

NA square feet For Gi ..n ..Ole, depth 90 #VALUE' 


Minimum sedimentation basin area = NA square feet Fo. maximum wale. deplh 01 e 'eel 90 #VALUE' 


10. 	Bioretention System Designed as ReqUired In RG-346 Pages 3·63 103·65 

Required Water Quality Volume for Bloretention Basin = NA cubiC feet 

11. Wet Basins 	 Des'gne<! as Required In RG·348 Pages 3-66 to 3-7 1 

Requi red capaci ly of Permanent Pool = NA cubic leel PCrTNInent Pool Capacity 15 120 II..... It.. wav 
Required capacily al WQV Elevalion = NA cubic feel Total CapaCl'Y should be Ih. Permanent Pool CapllCily 

pi.... Mcond wav. 

, 2. Constructed Wetlands 	 Oesogne<! as Required m RG·348 Pages 3-7110 3-73 

Required Waler Qualily Volume for Construcled Wellands = NA cubiC feet 

13. AauaLoqic™ Cartridge System 	 Designed as ReqUired in RG-348 Pages 3-74 to 3·78 

•• 2005 TKhnlcal Guidance Manuel (RG-3481 dO<!s not exempt the requirn<l 2D" incr~a.. wilh !Mint_nonce contract wilh AqU3Logic"' . 



Required Sedimentation chamber capacity = NA cubic feel 
Filler canislers (FGs) to Ireal WQV = NA cartridges 

Filter basin area (RIAe) = NA square fee! 

14. Stormwater Management StormFilter® by CONTECH 

Required Waler Qualily Volume lor Gonlech SlormFilter Syslem = NA cubic fee! 

15. Grassy Swales Designed as Required In RG·l46 Pages 3·5 1 10 3-54 

Design parameters for the swale: 

Drainage Area 10 be Trealed by Ihe Swale = A = 
ImperviOus Cover in Drainage Area = 

Rainfall intenSity = i = 
Swale Slope = 

Side Slope (z) = 
Design Waler Deplh = y = 

Weighled Runoff GoeificienI = G = 

Acs = cross-seCtional area of flow in Swale = 


Pw = Wetted Perimeter = 


RH =hydraulic radius oillow cross-section =AcsfPw = 

n = Manning's roughness coefficient = 


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

Manning's Equation: Q = ~ Acs R/'1 S O~ 

Q = CiA = 

To calculala ,"- It.,.., v~loc:ily In the "",ofe' 

000 acres 
000 acres 

1.1 infhr 
0025 ftift 

3 
033 It 

UDIV/O' 

UDIV/O' sf 

UDIV/O' feet 

#DIV/O' feet 

0.2 

UDIV/O' feet 

#DIV/O' cfs 

V (Velocily of Flow In Ihe swale) = Q/Aos = #DIV/O' ftisec 

To c.ofculafe rhe ~uIltng twnlt length 

L = Minimum Swale Lenglh = V (ltisec) • 300 (sec) = UDIV/OI feel 

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 Excef Solver 

Design Q =CiA = 

Manntng's Equation Q = 
Swale Width= 

In"Irucrlons .r. provIded to the righl (green comments) 

Flow Velocity 
Minimum Length = 

Instruclions are provided to the right (blue comments). 

Des'gn W,dth = 
Design Discharge = 

Design Deplh = 
Flow Velocily = 

Minimum Length = 

UDIV/O' cfs 

6.90 cfs Error 1 = 5.82 
36.9t If 

#DIV/O' ftIs 
UDIV/O' It 

6 It 
1.20 cis Error 2 = #DIV/O' 
0.33 If 
0.51 cis 

154.12 If 

" lilly of the ",sulling v;llues do nol mMt the dougn '*"!II1,...".nt ", lorth In RG·348. the desIgn ~'et~ "'"'V be modIfied lind the solve, ,.run. 
" ny 01 lhe ",tulling ""I..... stili do not meet tto.. dulgn """ul,,,ment sa' 'of1to In RG·34lI . wldon I1g lhe IIW&I. bo""", value "",y not be po Ibl.. 

16. Vegetated Filter Strips Designed as Requited In RG·l48 Pages 3-5510 3-57 



There It" no aleul• .,ono I'1IqIJ,ted lor cIolermoning the lOll<! 01 slze ot I18g(!tzrtlvl liller atrips. 

The 80'lI0 removal ia provickd ",hen lhe contribulmg drai~ .... does not ercHel 72 teet (direction 01 flo",) and 

the 6'-1 nowlQJI"ing 1M ,mptt".'iou. co.." il directed 8CfOU 151ee1 of IngiMefed fitter alriPI with_rimum slopt of 20"'. or 

lero" 50 ltel or n turlll vegetal,,,n with .. """"mum .Iope of 10"0. There C#" be • break in grade •• 10"$1 as no "lope exceeds 20~.. 


If ..,gelative f,U., alrips are proposed 101 Itn interim permanent BMP. thev ""'V be ~iUld as described on Poge 3-56 01 RG-348. 

17. Wet Vaults Designed as Required in RG-34S Pages 3-30 10 3-32 & 3-79 

Required Load Removal Based upon Equat'on 3.3 = 

First ealculAI. the I d removlll Al 1.1 inlllour 

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

C = runoH coefficient for the drainage area = 
I = design rainfall intensity = 
A =drainage area in acres = 

Q ::;: flow rate In cubic teel per second = 

RG-348 Page 3-31 Equalion 3 5: =Q/AVaR 

Q = Runoff ra le calculaled above = 
A = Water surface area in the wet vault = 

VCR = Overflow Rate = 

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

Load removed by Wet Vault = 

~ • byplls. oecuno a1 a rll.n11l11 ntanslly 01 lese IhlIn t 1 tr.'hOUl1l 
Cal~ulp.. 1M .H,c i nt)' re<lucdon 10< t~ oCI",,1 rninfoJl.ntonsilv nlto 

Actual RainfalllnlenSlty 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 = 


Resultant TSS Load removed by Wet Vault = 


18. Permeable Concrete 

NA Ibs 

0.50 C =Au",," C08lficiml z 0_&116 (IC)' + 0 328 (IC) .0 OJ 
t. tin/hour 

1 acres 

0.56 cubiC feeUsec 

0.56 cubic feet/sec 
ISO square feel 

0.00 feeUsec 

53 percent 


#VALUE' Ibs 


a 5 inlhour 

075 percent 
0.83 percent 


"VALUE' Ibs 


Designed as ReqUIred ,n RG·346 

PERMEABLE CONCRETE MAY ONL Y BE USED ON THE CONTAIBUTING ZONE 

19. BMPs Installed in a Series Designed 35 ReqUired in RG-34S 

Pages 3·79 10 3-83 

Pages 3-32 

MiehOll.I E Barrett. Ph.D P.E. _ommenclNj IhlI1 th CoeIllC'CHlllol E boo c"""gad 110m 0 5 to Cl.65 on ".By 3 2006 

ETOT = [1 - ((t - E,) X (1 - 0.65E,) x (1 - 0 25E,))) X 100 = 

EFFICIENCY OF FIR ST BMP IN THE SERIES = E, = 

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 

THEREFORE. THE NET LOAD REMOVAL WOULD BE: 

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

L. = ETaT X P X (A, X 34.6 X Ap XO.54) = 

20. Stormceptor 
Required TSS Removal In BMP Drainage Area= 

Impervious Cover Overtreatmenl= 
TSS Removal lor Uncaptured Area = 

BUP S.bng 
Effect ive Area = 

Calculated Model Size(s) = 
Actual Model Size (If multiple va lues provided in Calcu lated 

Model Size or If you are chOOSing a larger model size) = 

Surface Area = 

Overflow Rate = 


Rounded Overflow Rate = 

BMP EHiciency % = 


94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES 

B9 00 percenl 

70 00 percent 

000 percent 

220.32 Ibs 

NA Ibs 


00000 ac 

0.00 Ibs 

NA EA 

HN/A 


0 Model Size 

HN/A h' 

HVALUE' V~ 

HVALUE' V~ 

HVALUE' % 



Value 

TSS Load 

Is Sull,e,enl Treatment Available? (TSS Cred,t TSS 

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

21. Vortech 
Required TSS Removal in BMP Drainage Area~ 

impervious Cover Overtreatmeni= 

TSS Removal lor Ur.caplured Area 
Sizing 

Elfeet,ve Area 
Calculated Model Size(s) 

Actual MOdel Size (il choosing larger mode! size) 

Surlace Area 

Overllow Rate 

Rounded Overllow Rate 

BMP Effic,ency 

Value 

Load 

Sufiicier.1 T realmer.1 Ava,lable? (TSS Cred,t ? TSS 

TSS Treatment by 8M? (lM + TSS Uncapt ) 

#VALUE' Ibs 

#VALUE' Ibs 

NVALUE' 

Nil. Ibs 
ac 
'bs 

NA EA 
#N!A 

Vx1000 Pick Mode! Size 

7.10 I:' 
NVALUE! V~ 

NVALUE, V. 

NVALUE, % 

NVALUEI Ibs 

NVALUE' Ibs 

NVAlUE! 

NVALUE' 












