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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

January 8, 2016

RECEIVED
Mr. Daniel Clawson II
Continental Homes of Texas, L.P. JAN 19 7016
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

TYPE OF PLAN: Request for Approval of a Water Pollution 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 approved subject to applicable state rules and the conditions in
this letter. The applicant or a person affected may file with the chief clerk a motion for
reconsideration of the executive director's final action on this Edwards Aquifer Protection Plan. A
motion for reconsideration must be filed no later than 23 days after the date of this approval
letter. This approval expires two (2) years from the date of this letter unless, prior to the
expiration date, more than 10 percent of the construction has commenced on the project or an
extension of time has been requested.

PROJECT DESCRIPTION

The proposed residential development will have an area of approximately 95.97 acres. The
proposed development will consist of 197 residential units with associated driveways, streets and
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sidewalks. Impervious cover for the site totals 36.00 acres (37.51 percent). Project wastewater
will be disposed of by conveyance to the existing Gruene Wastewater Treatment Plant owned by
the New Braunfels Utilities.

PERMANENT POLLUTION ABATEMENT MEASURES

To prevent the pollution of stormwater runoff originating on-site or upgradient of the site and
potentially flowing across and off the site after construction, five partial sedimentation/filtration
basins, three grassy swales and 14 engineered vegetative filter strips, designed using the TCEQ
technical guidance document, Complying with the Edwards Aquifer Rules: Technical Guidance
on Best Management Practices (2005), will be constructed to treat stormwater runoff. The
required total suspended solids (TSS) treatment for this project is 32,327 pounds of TSS
generated from the 36.00 acres of impervious cover. The approved measures meet the required
80 percent removal of the increased load in TSS caused by the project.

Two sedimentation/filtration basins are proposed for Unit 4. The total capture volume of basin 4-
1is 20,432 cubic feet (12,542 cubic feet required). The filtration system for the basin will consist
of 1,050 square feet of sand (1,045 square feet required) meeting ASTM C-33, which is 18 inches
thick and an underdrain piping system covered with a minimum two inch gravel layer. The total
capture volume of basin 4-5 is 34,286 cubic feet (25,317 cubic feet required). The filtration
system for the basin will consist of 2,152 square feet of sand (2,110 square feet required) ‘meeting
ASTM C-33, which is 18 inches thick and an underdrain piping system covered with a minimum
two inch gravel layer.

Two sedimentation/filtration basins are proposed for Unit 5. The total capture volume of basin 5-
1is 41,474 cubic feet (33,114 cubic feet required). The filtration system for the basin will consist
of 2,800 square feet of sand (2,759 square feet required) meeting ASTM C-33, which is 18 inches
thick and an underdrain piping system covered with a minimum two inch gravel layer. The total
capture volume of basin 5-6 is 36,033 cubic feet (34,214 cubic feet required). The filtration
system for the basin will consist of 2,943 square feet of sand (2,851 square feet required) meeting
ASTM C-33, which is 18 inches thick and an underdrain piping system covered with a minimum
two inch gravel layer.

One sedimentation/filtration basin is proposed for Unit 6. The total capture volume of basin 6-1
is 38,839 cubic feet (38,807 cubic feet required). The filtration system for the basin will consist of
3,234 square feet of sand (3,234 square feet required) meeting ASTM C-33, which is 18 inches
thick and an underdrain piping system covered with a minimum two inch gravel layer.

Two grassy swales are proposed for Unit 4. The longitudinal slope of grassy swale 4-2 is 1.00
percent with a bottom width of 2 feet, and side slopes with no greater than a 3:1 ratio. The
longitudinal slope of grassy swale 4-7 is 0.50 percent with a bottom width of 5 feet, and side
slopes with no greater than a 3:1 ratio. One grassy swale is proposed for Unit 5. The longitudinal
slope of grassy swale 5-2 is 2.50 percent with a bottom width of 5.5 feet, and side slopes with no
greater than a 3:1 ratio. All of the grassy swales will have at least 80 percent vegetative cover to
provide adequate treatment of runoff.

Three 15-foot engineered vegetative filter strips (VES) are proposed for Unit 4, six for Unit 5 and
five for Unit 6. Each VFS shall have a uniform slope of less than 20 percent and vegetated cover
of at least 80 percent which will extend along the entire length of the contributing area and will be
free of gullies or rills that can concentrate overland flow. The contributing area shall be relatively
flat to evenly distribute runoff, and the impervious cover in the direction of flow shall not exceed

72 feet.
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Please refer to Table 1, Table 2 and Table 3 below for BMP details. Note that overtreatment is
provided by the five sedimentation/filtration basins to compensate for grassy swale removal

efficiency and untreated releases.

Table1 Unit 4 BMPs

Sub-basin BMP T(();ilr?;ea ix;;geévé ?élss) Reg::;iigl‘ss Pr(}){?r(rileoiggss
(Ibs/yr) (Ibs/year)
4-1 Sand Filter 4.67 2.38 2,134 2,202
4-2 Grassy Swale 0.49 0.36 322 289
4-3 VES 2.38 1.06 g52 952
4-4 VFS 1.65 0.68 612 612
4-5 Sand Filter 6.63 3.06 2,744 3,020
4-6 VES 0.61 0.08 - 68 68
4-7 Grassy Swale 0.68 0.55 495 437
4-15 U? glx;ast:d 1.37 0.24 217 --
Total 18.48 8.41 7,544 7,580
Table 2 Unit 5 BMPs ,
Subbasin | pwp | ToulAvea | Impervious | KGEICLRS) PROISS
(Ibs/yr) (Ibs/year)
5-1 Sand Filter 12.56 5.77 5,183 5,441
5-2 Grassy Swale 1.02 0.68 610 377
5-3 VES 0.28 0.07 64 64
5-4 VES 5.24 0.71 641 641
5-5 VES 0.83 0.29 257 257
5-6 Sand Filter 14.39 6.66 5,982 6,294
5-7 VES 3.96 1.43 1,283 1,283
5-8 VFS 2.88 0.57 513 513
5-9 VFS 2.60 0.57 513 513
5-12 Untreated 0.30 0.20 183 -=

release
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5-4A U?glfaa;gfd 0.28 0.17 152 -
Total 44.34 17.12 15,381 15,383
Table 3 Unit 6 BMPs
. Required TSS | Provided TSS
Sub-basin BMP T(()ilrﬁ;r)ea iﬁg e(r;g?eis) Removal Removal
(Ibs/yr) (Ibs/year)
6-1 Sand Filter 15.59 6.695 6,009 6,323
6-2 VES 1.56 0.572 513 513
6-3 VES 1.68 0.572 513 513
6-4 VFS 1.91 0.857 770 770
6-5 VFS 2.24 0.857 770 770
6-6 VFS 1.55 0.572 513 513
Untreated
6-8 release 0.22 0.15 131 -
Untreated
6-12 release 0.30 0.20 183 -
Total 25.05 10.47 9,402 9,402
GEOLOGY

According to the geologic assessment included with the application, the site is located within the
cyclic and marine members and leached and collapsed members of the Person Formation.
Twenty-eight geologic features were assessed by the project geologist. Five of the 28 geologic
features were rated sensitive and include the following: S-15, $-38, S-70, S-71 and $-85. A 50 foot
natural buffer surrounds each sensitive feature and is shown on the site plan for Unit 4, Unit 5
and Unit 6. In addition, a clear span bridge will protect feature S-38 which is located in a
watercourse. The San Antonio Regional Office site assessment conducted on July 23, 2015
revealed that the site was generally as described in the application.

SPECIAL CONDITIONS

The permanent pollution abatement measures shall be operational prior to first occupancy
within their respective drainage areas.

All sediment and/or media removed from the water quality basins during maintenance
activities shall be properly disposed of according to 30 TAC 330 or 30 TAC 335, as applicable.
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3.

STANDARD CONDITIONS

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.

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.

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.

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.

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.

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.

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.

All borings with depths greater than or equal to 20 feet must be plugged with non-shrink
grout from the bottom of the hole to 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

11.

12.

13.

14.

15.

16.

17.

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.

This approval does not authorize the installation of temporary aboveground storage tanks on
this project. If the contractor desires to install a temporary aboveground storage tank for use
during construction, an application to modify this approval must be submitted and approved
prior to installation. The application must include information related to tank location and

spill containment. Refer to Standard Condition No. 6, above.

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.

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.

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.

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

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.

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 delegated by the Executive Director of the Texas Commission
on Environmental Quality. If you 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,

: Lné;mguardner, Water Section Manager

San Antonio Region Office
Texas Commission on Environmental Quality

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

cc: Mr. Chris Van Heerde, C.F.M., P.E., HMT Engineering & Surveying
Mr. Thomas H. Hornseth, P.E., Comal County Engineer
Mr. Garry Ford, P.E., City of New Braunfels
Mr. Roland Ruiz, Edwards Aquifer Authority
TCEQ Central Records, Building F, MC 212
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RECEIVED

December 14, 2015 JAN 0 4 2015

Edwards Aquifer Protection Program

Texas Commission on Environmental Quality
14250 Judson Road

San Antonio, TX 78233

COUNTY ENGINEER

RE:  Edwards Aquifer, Comal County
Manor Creek Subdivision, Units 4-6; Located on Hamburg Avenue, New Braunfels, Texas
Plan Type: Request for the Water Pollution Abatement Plan (WPAP); 30 Texas Administrative
Code (TAC)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.
e We acknowledge that additional discrepancies may be noted.
2) Unit4
a. For A 4-1, please resolve A; = 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.
. For A 4-2, please resolve A;= 0.40 versus 0.36 acres of impervious cover.
e The 0.40 acre number was a typo. It has been changed to be 0.36 acres on the updated
sumumary table.
c. In addition, overcompensation for under sizing is totally permissible within the same
drainage basin.
e We acknowledge that overcompensation is permissible.

3) Unit5

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.

e 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 A; = 6.81 versus 6.87 acres impervious cover.



e The 0.06 acres difference you reference is from impervious cover areas that were not
proposed to treated. We have added drainage area A 5-12 to include the untreated
impervious cover as a separate item on the Summary Table.

NOTE: While reviewing the calculations, we found that Drainage Area A 5-2 included untreated
impervious cover that vou did not comment on. Therefore, the impervious cover for this drainage area
was reduced from 0.85 acres to 0.68 acres and Drainage Area A 5-4 was added to represent the 0.17 acres
that is exiting the site without treatment.

Similarly, the previous calculations included the 0.20 acres of impervious area in Drainage Area A 5-6.
Therefore, the impervious cover for Drainage Area A 5-6 was reduced from 6.87 acres to 6.66 acres. The
0.20 acres of impervious area in Drainage Area A 5-12 was added to represent that it is exiting the site
without treatment on the summary table.

4y Unit 6

a. For A 6-1, please resolve Ay = 6.69 versus 7.04 acres impervious cover.

e The 0.05 acres difference is from impervious cover areas that is proposed to released
without treatment. While reviewing the calculations, we found that Drainage Area A 6-1
included untreated impervious cover for Hildeshieim that connects to Manor Creek Unit
5B and the stub street on the east side of the development. The impervious cover for
these areas is 0.35 acres. Therefore, the impervious cover for Drainage Area A 6-1 was
reduced from 7.04 acres to 6.695 acres and Drainage Areas A 6-8 and A 6-12 were added
to represent the 0.35 acres that is exiting the site without treatment.

We believe that everything here is in order, and if you have any further questions or comments,
please contact me at (830) 625-8555.

Sincerely,
L /% ﬁ"
/A . fat,
Chris Van Heerde, CFM, PE

Sr. Project Manager



Manor Creek Unit 4 Permanent BMP Summary Table

Impervious

Subbasin Acreage Area Lu (Ibs)
Data Area Treated Treatment Method Total Area (acres) | Treated (acres) Imp % Lp (Ibs) Ly (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
A4-2 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
A 4-4 DA 4.5 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 DA 4.9 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

£GGT £2 D30 ST0Z £1-¥ 0301

.................................




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 a red triangle in the upper right corner. Place the cursor over the cell

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-343 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)
where: Ly rorar prosecT = Required TSS removai resulting from the proposed deveiopment = 80% of increased load

Ay = 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 141,913 3.26
Total post-development impervious area within the limits of the plan” = 8.41 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3,300 211,200 4.85
P= 33 inches U Channet
3,787 0.09
LutotaL pRoszCT = 7544 Ibs. Fire Access
* The values antered in these fields should be for the total project area 9222 0.21
Number of drainage basins / outfalls areas leaving the plan area = 8 8.41
6819
2. Drainage Basin Parameters {This information should be provided for each basin):
Drainage Basin/Outfali Area No. = Ad
Total drainage basin/outfall area = 4.67 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 17 3,300 1.29 acres of IC for lots
Post-development impervious area within drainage oasin/outfall area = 238 acres 44,977 1 03 acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.51
Luhis Basin = 2134 Ibs. 2403 0.06 acres of Fire Access

3._Indicate the proposed BMP Code for this basin.

Proposed BMP = Sand Filter

Removal efficiency = 89 percent
Agqualogic Cartridge Filter
Bioretention
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 (Lp) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3 7. Lg = (BMP efficiency) x P x (A x 34.6 + A, x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
Ag = Pervious area remaining in the BMP catchment area
La = TSS Load removed from this catchment area by the proposed BMP

Ac = 4.67 acres

A= 238 acres # of Lots SFALot

Ap = 2.29 acres 17 3300 1.29 acres ot IC for lots
Lg= 2453 Ibs 44,977 1.03 acres of street

2403 0.06 acres of Fire Access

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



Desired L rpis pasi = 2202 Ibs

F= 0.90

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area.

Rainfalt Depth = 1.70 inches
Post Development Runoff Coefficient = 0.36
On-site Water Quality Volume = 10452 cubic feet

Calculations from R(G-348

Off-site area draining to BMP = 0.00 acres
Oft-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 2090
Total Capture Volume (required water quality volume(s) x 1.20) = 12542 cubic feet

ted B

The lollowing sections are used to calculate the requirad water quality volume(s) for the s
Tha values for BMP Types not selected in cell C45 will show NA
7. Retentiop/lrrigation System

Designed as Required in RG-348

Required Water Quality Volume for retention basin = NA cubic feet
Irrigation Area Calculations-
Soil infiltration/permeability rate = 0.1 infhr Ente
Irrigation area = NA square feet
NA acres

8. Extended Detention Basin System Designed as Required in RG-348

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

Calculations from RG-348

detlermined pan

Pages 3-36 to 3-37

Pages 3-42 10 3-46

eability rate or &

Pages 3-46 to 3-51

8. Filter area for Sand Filters Designed as Required in RG-348 3-63
9A. Full Sedimentation and Filtration System
Water Quality Volume for sedimentation basin = 12542 cubic feet
Minimum filter basin area = 581 square feet
Maximum sedimentation basin area = 5226 square feet For minimum water dopth of 2 feet
Minimum sedimentation basin area = 1306 square feet For maximum water depth of 8 leet
9B. Partial Sedimentation and Filtration System
SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = 12542 cubic feet 2,508 .37 5
Minimum filter basin area = 1045 square feet
Maximum sedimentation basin area = 4181 square feet For minin ater depth of 2 feat
1045 square feet For Given waler depth
Minimum sedimentation basin area = 261 square feet For maximum water depth of 8 feeat

10. Bioretention System Desigried as Requirad in RG-348

Required Water Quality Volume for Bioretention Basin = NA cubic feet

11. Wet Basins Designed as Required in RG-348
Required capacity ot Permanent Pool = NA cubic feet
Required capacity at WQV Elevation = NA cubic feet

plus

12. Constructed Wetlands Designed as Required in RG-348

Reguired Water Quality Volume for Constructed Wetlands = NA cubic feet

13. Aqualogic™ Cartridge System Designed as Required in RG-348

** 2005 Technical Guidance Manual (RG-348) does not exampt the required 20

Pormanent Pool Capacity is 1.20 t
Total Capacity should be the Parm
a second WQV

Pages 3-63 1o 3-65

Pages 3-86 to

s the WaV

ool Capacity

1.7
3-73

Pages 3-71to

Pag

7410 3-78

. e
ncreasa with maintenance contract with Agqualogic' .

umead value of 0.1

95
95
95

95
95

Length
26.40

11.00161
44.00644

11.00161
2 750402



Required Sedimentation chamber capacity = NA
Filter canisters (FCs) to treat WQV = NA
Filter basin area (RIAg) = NA

14. Stormwater Management StormFilter® by CONTECH

Regquired Water Quality Volume for Contech StormFilter System = NA

cubic feet
cartridges
square feet

cubic feet

THE SIZING BEQUIREMENTS FOR THE FOLLOWING EMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES

15. Grassy Swales Designed as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 0.0205 {yft
Side Slope (2) =
Design Water Depth =y = 033 &
Weighted Runoff Coefficient = C = #DIV/0!
s = cross-sectional area of flow in Swale = #DIV/O! sf
Py, = Wetted Perimeter = #DIV/O! feet
Ry = hydraulic radius of flow cross-section = Azg/Py, = #DIV/0! teet
n = Manning's roughness coefficient =
15A. Using the Method Described in the RG-348
Manning's Equation”  Q = 1.49 Acs R §%°
n
b=0134xQ .5, = #DIVIO!  feet
yI 87 Su‘ 3
Q=CiA= #DIV/O! cfs
To calculate the llow velocity in the swale
V (Velocity of Flow in the swale) = Q/Agg = #DIV/O! ft/sec
To calculate tha resulting swale length
L = Minimum Swale Length =V {ft/sec) * 300 (sec) = #DIV/O! feet

~NOT CALCULATED WATER QUALITY VOLUMES

Pages 3-51 to 3-34

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.

15B. Alternative Method using Excel Solver

Design Q= CiA= #DIV/O! cfs
Manning's Equation Q = 2.38 cfs
Swale Width= 13.61 #t
Instructions are pravided to the right (green comments)
Flow Velocity #DIV/0! /s
Minimum Length = #DIV/O! ft
Instructions are providad to the right (blue comments).
Design Width = 16 ft
Design Discharge = 2.74 cfs
Design Depth = 033 #t
Flow Velocity = 0.49 cfs
Minimum Length = 146.69 ft

Error 1 = #DIV/0!

Error2 = KDI{V/O!

W any of the resulting values do not meel the design requiremant set lorth in RG-348, the design parametars may be modified and the solver rerun
if any of the resulting values still do not meet the design requirement set lorth in RG-348, widening the swale bottom valua may not be possible

16. Vegetated Filter Strips Dasigned as Required in RG-348

Pages 3-55 10 3-57



The 80% removal in provided when the cantributing drain d 72 feet (direction of flow) and
the sheet low leaving the impervious cover is direc acr ) d filter strips with madimum slope of 20% or
across 50 feet ol natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceads 207

if vegetative fitar strips are propesad for an interim permanant BMP, they may be sized as d ribed on Page 3-56 of RG-348

17. Wet Vaults Designed as Required in AG-348 Pages 3-30 to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal at 1.1 in‘hour

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

C = runoff coetficient for the drainage area = 0.34 C = Runoff Coefficient = 0.545 (IC)” + 0.328 (IC) + 0.03
1 = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.37 cubic feet/sec

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

Q = Runoff rate calculated above = 0.37 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vog = Qverflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE' Ibs

If a bypass occurs at a rainfall intensity of less than 1.1 infhours

Calculate the efficiency reduction lor the actual rainfall intensity rat
Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 in/hour
Fraction of rainfat! treated from Figure 3-2 RG-348 Page 3-32 = 0 75 percent
Efficiency Reduction for Actual Rainfall intensity = 0.83 percent

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

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Aequired in RG-348 Pages 3-32

Michael E Barrett. Ph.D. P.E recommended that the coafficient far E, be ch: i from 0.5 1o 0.65 on May 3, 2006

Eror=[1- ({1 - E{) X (1-0.65E,) x (1 - 0.25E,}))] X 100 = 94.01 percent NET £FFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP iN THE SERIES = E, = 59 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = &, = 7000 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 percent

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

La=Eror X P X (A X 34.6 X Ap X0 54) = 2591 25 Ibs

20. Stormceptor

Required TSS Removal in BMP Drainage Area= Ibs
Impervious Cover Overtreatment= ac
TSS Removal for Uncaptured Area = lbs
BMP Sizing
Efective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Madel Size or if you are choosing a larger model size) = 8] Modet Size
Surface Area = H#N/A ft

Overflow Rate =  #VALUE' Vo
Rounded Overflow Rate = #VALUE!
BMP Efficiency % =  #VALUE!

Q

s
*



LpValue=  #VALUE!  |ps
TS8 Lead Credt = #VALUE!  Ibs
is Sufficient Treatment Avadable? (TS5 Credit > T5S Uncapt.]  #VALUE!

TSS Traatment by BMP (LM 4 788 Uncapt.l = §VALUE!

21. Vortech
Requred T58 Removal in BMP Drainage Areas NA ibs
Impervious Cover Overreatment= GEHE ac
T88 Remaval for Uncaptured Area = Q.00 ibs
BMP Sizing
Effective Area = NA EA
Caiculated Model Size(s) = HN/A
Actual Model Size (it choosing larger model size) = V1000 Pick Mode! Size
Surface Area = 7.10 1

Querflow Rale = #VALUE! Vg
Rounded Querflow Rate = #VALUE!  V,
BMP Efficiency %= #VALUE! %

La Value = #VALUE!  |ps

TSS Load Credit = #VALUE!  Ibs
is Sufficient Treatment Available? (TSS Credit » TSS Uncapt.)  #VALUE!

TSS Treatment by BMP (LM + 78S Uncapt.) = #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 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: Caloulations fram RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)
where: Ly roraL prosect = Required TSS removal resulting from the proposed devefopment = B0% of increased load

Ay = Netincrease in impervious area for the project
P = Average annual precipstation, inches

Site Data: Determine Required Load Removal Based on the Entire Project 82288.79 1.889091
County = Comal
Total project area included in plan * = 23.60 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 141,913 3.26
Total post-development impervious area within the limits of the plan® = 8.41 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3.300 211,200 4.85
P= 33 inches U Channel
3,787 0.09
Ly rotal prosect = 7544 Ibs. Fire Access
' The values entered in thesa fields should be for the total project area 9222 0.21
Number of drainage basins / outfalls 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 42
Total drainage basin/outfall area = 0.49 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres o] 3300 - acresofIC
Post-development impervious area within drainage basin/outfall area = 0.36 acres 15635 0.36 acres of str
Post-development impervious fraction within drainage basin/outfall area = 0.73
Ly s aazin = 322 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Agqualogic Cartridge Filter
Bioretention
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 (Lg) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7 Lg = (BMP efficiency) x P x (A; x 34.6 + Az 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

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

Ac= 0.49 acres

A= 0.36 acres # of Lots SF/Lot

Ap = 0.13 acres 0 3287 - acres of IC
L= 289 los 15817 0.36 acres of str

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


http:62266.79

Desired Ly v pasiv = 289 Ibs.

Fi= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 t0 3-36
Rainfall Depth = 4.00 inches
Post Development Runoff Cosfficient = 0.54
On-site Water Quality Volume = 3859 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Oft-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubtc feet
Storage for Sediment = 772
Total Capture Volume (required water quality volume(s) x 1.20) = 4631 cubic feet

The following sections are u
The values for BMP Types n
7. Retention/lrrigation System

to calculata the required water quality volumea(s) for the salected
tod in call C45 will show NA

signed as Required in RG-348 Pages 3-4
Required Water Quality Volume for retention basin = NA cubic feet
Irrigatron Area Calculations:
Soil infiltration/permeability rate = 0.1 in/nr Enter determined parmeability

Irrigation area = NA square teet
NA acres

» Or assumed value of 0.1

8. Extended Detention Basin System lesigned as Required in RG-348
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 leet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feel

9B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = NA cubic feet #VALUE! 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet Far minimum watar depth of 2 feet
NA square feet For Given wale th
Minimum sedimentation basin area = NA square feet For maximum waler depth of 8 feet

10. Bioretention System gned as Requirad in RG-348 Pages 3-63 1o 3

Required Water Quality Volume for Bioretention Basin = NA cubic feet

11. Wet Basins igned as Requirad in AG-348 Pages 3-86 to 3-71
Required capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should ba the Permanent Pool Capacity
plus a second WQV
12. Constructed Wetlands Designed as Requirad in RG-348 FPages 3-7110 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AguaLogicm Cartridge System Dasigned as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance M

348) does nat exampt the required 20% increase with maintenance contract with AquaLogic™



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

14. Stormwater Management StormFiiter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVYALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Desiagn parameters for the swale:

Drainage Area 1o be Treated by the Swale = A = 049 acres
Impervious Cover in Drainage Area = 0.38 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 001 fuft
Side Slope (z) = 3
Design Water Depth = y = 033 1
Weighted Runoft Coefficient = C = 0.63
Acc = cross-sectional area of flow in Swale = 0.95 sf
Py = Wetted Perimeter = 3.96 feet
Ry = hydraulic radius of fiow cross-section = Agg/Py = 0.24 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation. Q=149 Agg R S°°

n
p=0134xQ .z = 186 feet
y|67 SOS
Q=CiA= 0.34 cfs
To calculate the llow velocity in the swale
V (Velocity of Flow in the swale) = Q/Agg = 0.36 ft/sec
To calculate tha resulting swale length;
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 107,24 teet

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

15B. Alternative Method using Excel Solver

Design Q = CiA = 0.34 cfs
Manning's Equation Q = 0.76 cfs Error 1 = -0.42
Swale Width= 6.00 ft

Insfructions are provided to the ri {green comments)

Flow Velocity 0.36 tUs
Minimum Length = 107.24 ft

Instructions are provided to the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cis Error2 = -0.42
Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 #t

i any of the resulting values da not meet the design re
I any of the resulting values still do not meat the design

set forth in RG-348, the design par
it sat forth in RG-348, widaning t

tars may be modified and the s«
wale bottom value may not ba pos

sible

16. Veqetated Filter Strips Designed as Required in AG-348 Pages 3-55 10 3-57



Thers are no calculations required for determining the load or size of vegetative filtar strips

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

the sheet flow leaving the impervious cover is directed across 15 fest of engineered filter strips with maximum slope of 20% or
Bcross 50 feet of natural vegetation with a maximum slope of 10%. There can be a break In grade as long as no slope exceads 20%.

i vegatative filter strips ars proposed for an interim permanent BMP, they may be sized as described on Page 3-58 of RG-343

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
First calculate the load removal at 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.56 C = Runoft Coeticient = 0.548 (IC)’ + 0.326 (IC) + 0,03
i = design rainfall intensity = 1.1 infnour
A = drainage area in acres = 1 acres
Q = tlow rate in cubic feet per second = 0.62 cubic feet/sec

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

Q = Runoff rate calculated above = 0.62 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vog = Overflow Rate = 000 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault =  #VALUE! lbs

If 8 bypass occurs at a rainfall intensity of less than 1.1 infhours
Calcutate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0% infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent
Resultant TSS Load removed by Wet Vault=  #VALUE!  lbs
18. Permeable Concrete Designed as Required in AG-348 Pages 3-79 to 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael £ Barratt, Ph.D.. P.E. recommended tha! the coefiicient lor E, be changed from 0.5 to 0.65 on May 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, = #9 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70,00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0 00 percent

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

Lp=Eror X P X (A; X 34.6 X Ap X0.54) = 388.58 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs
Impervious Cover Overtreatment= 0 CO00 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = HN/A
Actual Modet Size {(if multiple values provided in Calcuiated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #NA 2

Overflow Rate = #VALUE! V4
Rounded Overflow Rate =  #VALUE! =V
BMP Efficiency % =  #VALUE' %



Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

21. Vortech
Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Effective Area =
Calculated Model Size(s) =

Actual Mode! Size (if choosing larger model size) =

Surface Area =

Overtlow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Avaiiable? (TSS Credit > TSS Uncapt )

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

#VALUE!

#VALUE!

#VALUE!

#VALUE!

NA
0.0000
0.00

NA
#N/A

Vx1000

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

lbs

Ibs

Ibs
ac
lbs

EA

Pick Model Size



Permanent BMP Summary Table

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

Date Prepared:  6/1/2015

Additional informe

ion is provided for cells with a red triangle In the upper right corner
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348
Characters shown in red are data entry fields

cursor over the cell

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 R(G-348 Pages 3-27 to 3-30

Page 3-29 Equation 3 3. L,, = 27.2{Ay x P)

where:

Ay = Net increase in impervious area for the project
P = Average annual precipitation, inches

Site Data: Determine Reguired 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 pfan " = 0.00 acres 141,913 3.26
Total post-development impervious area within the limits of the plan® = 8.41 acres tots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3,300 211,200 4.85
P= 33 inches U Channel
3,787 0.09
Luroraprciesr = 7544 Ibs. Fire Access
The val entered in these fields yuld be for the total project area 9222 0.21
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. = A43
Total drainage basin/outalt area = 238 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 14 3300 1.06 acres of IC for 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
Lt tins pasin = 952 Ibs
3. Indicate the proposed BMP Code for this basin.
Proposed BMP = Vegetated Filter Strips
Removal efficiency = 80 percent
Aguatogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Waet Basin
Wel Vault
4. Calculate Maximum TSS Load Removed {Lg) for this Drainage Basin by the selected BMP Type.
FG-348 Page 333 Equation 3.7 Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)

where: A¢ = 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

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

LusroraL prosect = Required TSS removal resulting from the proposed development = 80% of increased load

Ac= 238 acres

A= 1.06 acres # of Lots SF/Lot

Ap = 1.32 acres 14 3300
lg= 988 lbs

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

1.06 acres of IC for lots
Q acres of street



Desired Ly tiis pasin = 952

F= 0.96

lbs.

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area.

Rainfall Cepth = 2.80
Post Development Runoft Coefficient = 0.33
On-site Water Quality Volume = 7962

inches

cubic feet

Calculations from RG-348

Off-site area draining to BMP = 0.00
Off-site Impervious cover draining to BMP = 0.00
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Oft-site Water Quality Volume = 0
Storage for Sediment = 1592
Total Capture Volume (required water quality volume(s) x 1.20) = 9554

The lollowing sections are used to calculate the required water quality volume(s) for the selacted BMP

The values for BMP Types not selectad in cell C45 will show NA
7. Retention/Irrigation System

Required Water Quality Volume for retention basin = NA

Irrigation Area Calcuiations:

Soil infiltration/permeability rate = 01
irrigation area = NA
NA

8. Extended Detention Basin System

Required Water Quality Volume for extended detention basin = NA

9. Filter area for Sand Filters

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA
Minimum filter basin area = NA

Maximum sedimentation basin area = NA

Minimum sedimentation basin area = NA

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA
Minimum filter basin area = NA

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

10. Bioretention System

Required Water Quality Volume for Bioretention Basin = NA

11. Wet Basins
Required capacity of Permanent Pool = NA

Required capacity at WQV Elevation = NA

12. Constructed Wetlands

Required Water Quality Volume for Constructed Wetlands = NA

13. AquaLogic™ Cartridge System

acres
acres

cubic feet

cubic feet

Designed as Required in AG-348

cubic feet

in/hr
square feet
acres

Designed as Requirad In RG-348

cubic feet

Designed as Required in RG-348

cubic feet
square feet

square feet
square feet

cubic feet
square feet

square feet
square feet

Designed as Required in AG-348

cubtc feet

Designed as Required in RG-348

cubic feet
cubic feet

Designed as Raquired in RG-348

cubic feet

Designed as Requirad in AG-348

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

Pages 3-36 to 3-37

Pages 3-42 to 3-46

Enter determined permeability rate or assumed valus of 0.1

Pages 3-46 to 3-51

Pages 3-58 to 3-63

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

PVALUE! sf at 4' of depth

For mimmum water depth of 2 fest
For maximum watar depth of 8 leal

Pages 3-63 to 3-65

Pages 3-66 (o 3-71
Purmanent Pool Capacity is 1.20 times the WQV
Total Capacity should be tha Permanent Pool Capacity

plus a second WQV.

Pages 3-7110 3-73

Pages 3-74 tc 3-78

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


http:capac.ty

Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA carndges
Filter basin area (RIAg) = NA square feet
14. Stormwater Management StormFilter® by CONTECH
Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMQVALS ARE BASED UPON FLOW RATES
15. Grassy Swales Designed as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Cover in Drainage Area = 000 acres
Rainfall intensity = i = 1.1 inhr
Swale Slope = 0.01 it
Side Slope (z) = 3
Design Water Depth =y = 033 ft
Weighted Runoff Coefficient = C = #DIV/O!
Acs = cross-sectional area of flow in Swale = #DIV/O! sf
Py, = Wetted Perimeter = #DIV/O! feet
Ry = hydraulic radius of flow cross-section = Agg/Py, = #DIV/0! feet
n = Manning's roughness coelfficient = 02
15A. Using the Method Described in the RG-348
Manning's Equation:  Q = 1.49 Ags RHM s%®
n
b=0134xQ ., = H#DIVIO'  feet
y| 57 SDE\
Q=CiA= #DIV/O! cfs
To calculate the flow velocity in the swale
V (Velocity of Flow in the swale) = Q/Acs = #DIV/0! ft/sec
To calculate tha resulting swale length:
L = Minimum Swale Length = V {ft/sec) * 300 (sec) = #DIV/0! feet

-NOT CALCULATED WATER QUALITY VOLUMES

Pages 3-51 to 3-54

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.

15B8. Alternative Method using Excel Solver

Design Q = CiA = #DIV/O! cfs
Manning's Equation Q = 0.76 cfs
Swale Width= 6.00 ft
Instructions are pravided to the right (green comments)
Flow Veiocity #DIV/0! /s
Minimum Length = #DIV/O! ft
Instructions are provided to the right (blue comments),
Design Width = £ ft
Design Discharge = 0.76 cis
Design Depth = 033 ft
Flow Velocity = 032 cfs
Mimimum Length = 97.48 ft

Error 1= #DIV/O!

Error2 = #DIV/O!

if any of the resulting values do not meet the design requiremant sel forth in RG-348, the design parametars may be modified and the solver rarun
if any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible.

16. Vegetated Filter Strips Designed as Required in AG-348

Pages 3-55 to 3-57



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

The 80% ramoval is provided when the contributing drainage area does not exceed 72 feat (direction of llow) and

the sheet flow leaving the impervious cover is directed across 15 foet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope exceads 20%.

If vagatative filter strips are proposed for an imterim permanant BMP, they may be sized as described on Page 3-56 of RG-344.

17. Wet Vauits Designed as Required in RG-348 Pages 3-30 10 3-32 & 3-79
Required Load Removat Based upcn Equation 3.3 = NA lbs
First calculata the load removal at 1.1 infhour

RG-348 Page 3-30 Equaticn 3.4° Q = CiA

C = runoff coefficient tor the drainage area = 0.28 C = Runofi Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfail intensity = 1.1 in/hour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.31 cubic feet/sec

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

Q = Runoff rate calculated above = 0 31 cubic feeVsec
A = Water surface area in the wet vault = 150 square feet
Vog = Overflow Rate = 0.00 feel/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 54 percent

Load removed by Wet Vault = #VALUE!  Ibs

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

Actual Rainfall intensity at which Wet Vault bypass Occurs = J.5 in/hour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

Resultant TSS Load removed oy Wet Vault = #VALUE!  lbs

18. Permeable Concrete Deslgned as Required in RG-348 Pages 3-7910 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E Barrett, Ph.D.. P.E. recommanded that the coefficient for E, be changed fram 0 5 to 0.65 on May 3. 2006

Eror={1-{(1-Ey} 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, = A9 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 A, VALUES ARE FROM SECTION 3 ABOVE)

La = Eror X P X (A, X 34.6 X Ap X0.54) = 1160.50 Ibs
20. Stormceptor

Required TSS Removai in BMP Drainage Area= NA Ibs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Eftective Area = NA EA
Calculated Model Size(s) = EN/A
Actual Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A &

Overflow Rate = #VALUE! V.,
Rounded Overflow Rate = #VALUE! V.
BMP Efficiency % =  #VALUE' %
LgValue =  #VALUE! |ps

Q


http:Ac..J.l8

T8S Load Credit = #VALUE!
Is Sufticent Treaiment Available? (TSS Credit » TSS Uncapt ] #VALUE!

TSS Trealment by BMP (LM + TSS Uncapt) = 4VALUE!

21, Vortech
Required TSS Removal in BMP Orainage Areas= NA
Imparvious Cover Qvartraatment= [tk 18
TSS Remaval for Uncaptured Area = GO0
BEIP Sizing
Effective Area = NA
Calculated Mode! Size(s) = #IUA

Actual Model Size (it choosing larger model size) =

Surface Area = 7.10
Overflow Rate = #VALUE!
Rounded Cverflow Rate = #VALUE!
8MP Efficiency % = $VALUE!
Ly Value = #VALUE!

T8S Lead Credil = #VALUE
ts Sutficient Treatment Avatable? (TSS Credit » TSS Uncapt)  #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!

ibs

ibs
ac
ibs

EA

Pick Madel Size



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 a red triangle in the upper right corner. Place the cursor over the cell

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 t0 3-30
Page 3-29 Equation 3.3: Ly, = 27 2(Ayx P)
where: Lisrorac prosect = 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

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 141,913 3.26
Total post-development impervious area within the limits of the plan” = 8.4 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3.300 211,200 4.85
P= 33 inches U Channel
3.787 009
Lurotai prosECT = 7544 Ibs. Fire Access
* The values entared in these fields should be for the tatal project area 9222 0.21
Number of drainage basins / outfalls 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. = Ad4
Total drainage basin/outfall area = 1.65 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfali area = 0.00 acres 9 3300 0.68 acres of IC for lots
Post-development impervious area within drainage basin/outall area = 0.68 acres - acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.41
Lat roas aasin = 612 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Fiiter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Filter Strips

Vortechs
Waet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
AG-348 Page 3-33 Equation 3 7° Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
Ls = TSS Load removed from this catchment area by the proposed BMP

A= 1.64 acres

A = 0.68 acres # of Lots SF/Lot

Ap = 0.96 acres 9 3300 0.68 acres of IC for lots
La= 636 Ibs 0 acres of street

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




Desired Ly ruis gasiv = 612 Ibs

F = 0.96
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 2.80 inches
Post Development Runoff Coefficient = 0.31
On-site Water Quality Volume = 5242 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 1048
Total Capture Volume (required water quality volume(s) x 1.20) = 6290 cubic feet

The lollowing sections are used to calculate the raquired water quality volume(s) for the selecled BMP
The values for BMP Typeas not selectad in cell C45 will show NA

7. Retention/Irrigation System Designed as Required in AG-348 Pages 3-42 1o 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calculations:

Soil infiltration/permeability rate = 01 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designid as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Cesigned as Required in AG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For mimmum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum watar depth of 8 leat

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet SVALUE! st at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feat
Minimum sedimentation basin area = NA square feel For maximum water depth of 8§ lesl
10. Bioretention System Jesigned as Required in RG-348 Pages 3-83 to 3-85
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Requirad in RG-348 Pages 3-66 ta 3-71
Required capacity of Permanent Pool = NA cubic feet Parmanent Pool Capacity is 1.20 limes the WQY
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity

plus a second WQV

12. Constructed Wetlands Dasigned as Required in RG-348 Pages 3-71 10 3-73
Required Water Quaity Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required n RG-348 Pages 3-74 10 3-78

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



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartrndges
Filter basin area (RIAg) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING EMPs/ LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in AG-348 Pages 3-51 10 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Caover in Drainage Area = 000 acres
Rainfall intensity =1 = 1.1.n/hr
Swale Stope = 0.01 fufr
Side Slope (z) = 3
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = #DIV/Q!
Acs = cross-sectional area of flow in Swale = #DIV/O! sf
Py = Wetted Perimeter = #DIV/0! feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = #DIV/0! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation  Q = 1.49 Acg R,2* S%°

n
p=0134xQ . 2y = #DIV/0! feet
y'e s
Q=CiA = #DIV/O! cfs
To calculate the llow velocity in the swale
V (Velocity of Flow in the swale) = Q/Acs = #DIV/0! fi/sec
To calculate the resulting swale length
L = Minimum Swale Length = V (ft/sec) " 300 (sec) = #DIV/0! feet

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

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/Q! cfs
Manning's Equation Q = 076 cfs Error 1= #DIV/O!
Swale Width= 6.00 ft
Instructions are pravided lo the righl (green comments).
Flow Velocity #DIV/O! fi/s
Minimum Length = #DIV/0! ft

Instructions are provided to the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cfs Error 2 = #DIV/0!
Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

It any of the resulting valu
if any of the resulting va

do not meet the de
5till do not meet the
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16. Vegetated Filter Strips Designed as Requirad in RG-348
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Thare are no calculations required for determining the
The 80% removal is provided when the coniributing dra
the sheet flow leaving the impervious cover is directe et of engineered filter strips with maximum slope of 20% or

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

ad or size ol vegetative filter strips
ge area does not excead 72 feet (direction of llow) and

across 15 f

I vegetative filter sirips are proposed lor an interim permanent BMP, they may ba sized as described on Page 3-58 of RG-343

17. Wet Vaults Dasignad as Required in RG-348 Pages 3-30to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs

Firat calculate the [oad removal at 1.1 infhour

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

C = runoff coefficient for the drainage area = 026 € = Runoff Coefficient = 0.548 (IC)* + 0.325 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = | acres
Q = flow rate in cubic feet per second = 0.28 cubic feel/sec

RG-348 Page 3-31 Equation 3.5; Vga = QYA

Q = Runoff rate calculated above = 0.28 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Von = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 {RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE!  Ibs

I a bypass occurs at a rainfall intensity of less than 1.1 infhours
Calculate the efficiency reduction for the &

ctual raintall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0% inhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 75 percent
Efficiency Reduction for Actual Rainfall intensity = 0.83 percent

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

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

PEAMEABLE CONCRETE MAY ONLY BE USED ON TH

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

Michaal E. Barratt, Ph.D.. P.E. recommendad that the coeflicient lor E, be changed from 0.5 to 0.65 on May 3. 2006

Eqor=[1-((1-Ey) X (1-065E;) 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, = 89 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = &, = 70 00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0 00 percent

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

Lp=Eror X P X (A X 34 6 X Ap X0.54) = 747.88 Ibs
20. Stormceptor
Regquired TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overntreatment= @.Co00 ac
TSS Removal for Uncaptured Area = 0.00 bs
BMP Sizing
Effective Area = NA EA
Calculated Modsl Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A ft?

Overflow Rate =  #VALUE! V4
Rounded Overflow Rate = #VALUE! Vq4
BMP Efficiency % = H#VALUE! %

Lp Value = #VALUE! fbs



TSS Load Credit = #VALUE!  Ibs
Is Sufficient Treatment Availabie? (TSS Credit > TSS Uncapt.)  #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) =  #VALUE!

21. Vortech
Required TSS Remaval in BMP Drainage Area= NA Ibs
Impervious Caver Overtreatment= 0 C0Lo ac
TSS Removal for Uncaptured Area = 0.00 lbs
8P Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A

Actual Model Size (if choosing targer medel size) Vx 1000 Pick Maodel Size

Surface Area = 7.10 f?

QOverflow Rate = #VALUE! V.
Rounded Overflow Rate = #VALUE! Vg4
BMP Efficiency % =  #VALUE! %
LgValue=  #VALUE' |ps

TSS Load Credit= KVALUE' Ibs
Is Sufficient Treatment Availabie? (TSS Credit > TSS Uncapt.)  #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #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 a red triangle in the upper right corner. Place the cursor over the cell

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly, = 27.2(Ayx P)

where: LatoTaL pROJECT = Bequired TSS removal resulting from the proposed development = 80% of increased load
Ay = 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 141,913 3.26
Total post-development impervious area within the limits of the plan™ = 841 acres Lots SFiLot
Total post-development impervious cover fraction * = 0.36 64 3,300 211,200 4.85
P= 33 inches U Channel
3,787 0.09
Lurorasprosgcr = 7544 Ibs. Fire Access
The values entered In thesa fields should be [or the tatal project area 9222 0.21
Number of drainage basins / outfalls 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. = A5
Total drainage basin/outfall area = 6.63 acres # of Lots SFiLot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 23 3300 1.74 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 3.06 acres 57265 1.31 acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.46
Lt this aasin = 2744 ibs

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Sand Filter

Removal efficiency = 89 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFiiter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Fifter Strips

Vontechs
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 Equation 3.7 Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

° A = Impervious arsa proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac = 6.63 acres

A= 3.06 acres # of Lots SFiLot

Ap = 3.57 acres 23 3300 1.74 acres ot IC for lots
Lg= 3166 lbs 57399 1.32 acres of street

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




Desired Ly this sasiv = 3020

Fi= 0.95

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area.

Rainfall Depth = 2.60
Post Development Runoff Coefficient = 0.34
On-site Water Quality Volume = 21097

Ibs

Calculations from RG-348

inches

cubic teet

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

Off-site area draining to BMP = 0.00
Oft-site Impervious cover draining to BMP = 0.00
Impervious fraction of off-site area = 0
Off-site Runotf Coefficient = 0.00
Off-site Water Quality Volume = 0
Storage for Sediment = 4219
Total Capture Volume (required water quality volume(s) x 1.20) = 25317

acres
acres

cubic feet

cubic teet

The following sections are usad to calculate the required water quality volumae(s) for the selected BMP

The values for BMP Types not selected in cell C45 will show NA.
7. Retention/irrigation System

Required Water Quality Volume for retention basin = NA

trrigation Area Calculations:

Soil infiltration/permeability rate = 01
Irrigation area = NA
NA

8. Extended Detention Basin System

Required Water Quality Volume tor extended detention basin = NA

9. Filter area for Sand Filters

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = 25317
Minimum filter basin area = 1172

Maximum sedimentation basin area = 10549

Minimum sedimentation basin area = 2637

9B. Partial Sedimentation and Fiitration System

Water Quality Volume for combined basins = 25317
Minimum filter basin area = 2110
Maximum sedimentation basin area = 8439
2110
Minimum sedimentation basin area = 527

10. Bioretention System

Required Water Quality Volume for Bioretention Basin = NA

11. Wet Basins
Required capacity of Permanent Pool = NA

Required capacity at WQV Etevation = NA

12. Constructed Wetlands

Required Water Quality Volume for Constructed Wetlands = NA

13. AquaLogic™ Cartridge System

Designed as Required in AG-348

Designed as Required in AG-348

Designed as Requirad in RG-348

Designed as Required ;n RG-348

Dasigned as Requirad in RG-348

Designed as Requirad in RG-348

Designed as Required in RG-348

cubic feet

in/hr Enter determined parmeability rate or assumed value of 0.1

square feet
acres

cubic feet

cubic feet
square feet

square feet For minimum water dapth of 2 {eet
square feet For marimum water depth of & feet

SF @ Given Depth
cubic feet 5.0632.39
square teet
square feet For minimum water depth of 2 feet

square feet For Given water depth
square feet For maximum water depth of 8 feat

cubic feet

cubic feet
cubic feet
plus 3 second WQV

cubpic feet

'+ 2005 Technical Guldance Manual (RG-348) does nat exempt the required 20% increase with maintenance contract with AquaLOgch.

Pages 3-42 to 3-46

Pages 3-58 to 3-63

Pages 3-63 to 3-65

Pages 3-66 to 3-71

Pages 3-71 to 3-73

Pages 3-74 10 3-78

Pages 3-34 to 3-38

Given Depth  Width

5

Permanent Pool Capacity is 1.20 times the WQV
Total Capacity should ba the Permanent Pool Capacity

90

0
90
90

Length
56.26

23.4416
93.76641

23.4416
5.860401



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

14. Stormwater Management StormFilter® by CONTECH

Required Water Quatity Volume for Contech StormFiiter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs [ LOAD REMOYALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Desian parameters tor the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 000 acres
Raintall intensity =i = 1.1 in/hr
Swale Slope = 0025 fuft
Side Slope (z) = 3
Design Water Depth =y = 033 ft
Weighted Runoff Coefficient = C = #DIV/O!
Acs = cross-sectional area of flow in Swale = #DIV/O! sf
Py = Wetted Perimeter = #DIV/O! feet
Ry = hydraulic radius of flow cross-section = Acg/Py = #DIV/0' feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation Q= 1.49 Acs R** S°°

n
p=20134xQ . 7y = #DIV/0 feel
y1 a7 SO 5

Q=CiA= #DIV/Q! cfs

To calculate the flow velocity in the swale

V (Velocity of Flow in the swale) = Q/Acg = #DIV/O! ft/sec
To calculate the resuiting swale length;

L = Minimum Swale Length = V (ft/sec) * 300 {sec) = #DIV/O! feet

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

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/O! cfs
Manning's Equation Q = 1.20 cts Error 1= #DIV/O!
Swale Width= 6.00 ft
Instructions are providad to the right (green comments),
Flow Velocity #DIv/0! fiis
Minimum Length = #Div/0! ft

Instructions are provided to the right (blue comments).

Design Width = & ft
Design Discharge = 120 cfs Error2= #DIV/O!
Design Depth = 0.33 ft
Flow Velocity = 0.51 cfs
Minimum Length = 154.12 ft

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

16. Vegetated Filter Strips Designed as Aequired in AG-348 Pages 3-55 to 3-57



There are no calculations requirad for determining the load or size of etative filter strips

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

the shest flow leaving the imparvious cover is directed across 15 feet of engineerad filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There can be a braak in grade as long as no slope exc s 20%

H vegetative filter strips are proposad for an interim permanent BMP, they may be sizad as described on Page 3-58 of RG-348

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

Required Load Removal Based upon Equation 3.3 = NA Ibs

First calculate the load remaval at 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.30 C = Runoff Coeff 1 =0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 infhour
A = drainage area in acres = ] acres
Q = flow rate in cubic feet per second = 0.33 cubic feet/sec

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

Q = Runoff rate calcutated above = 0.33 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Von = Overflow Rate = 0.00 teet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! lbs

i a bypass occurs at a rainfall intensity of less than 1.1 inhours
Calculata the efficiency reduction for the actunl rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designad as Required in HG-348 Pages 3-79 to 3-83
PERMEABLE CONCHETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Instatled in a Series Designed as Hequired m RG-348 Pages 3-32

Michaal E Barratt, Ph.0.. P.E

scommended that tha coelficient lor E, be changad from 0.5 to 0.6 n May 3, 2006

Eror=[1-((1-E,) X (1-0.85E;) 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, = 89 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E; = 7000 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0.00 percent

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

La=Eror X P X (A X34.6 X Ap X0.54) = 3344.38 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA los
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Model Size or If you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A ft*

Qverlow Rate =  #VALUE! V,
Rounded Overflow Rate = #VALUE! V4
BMP Efficiency % =  #VALUE! %

Lg Value=  #VALUE! |bs



21. Vortech

TSS Load Credit =
is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMF Sizing
Effective Area =
Calculated Model Size(s) =

Actual Model Size (if choosing larger model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

#VALUE!

#VALUE!

#VALUE!

NA
0 0000
0.00

NA
#N/A

Vx100G0

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

Ibs

ac
ibs

EA

Pick Model Size



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 a red triangle in the upper right corner. Place the cursor over the cell

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

Characters shown in red are data entry fields

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

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 10 3-30
Page 3-29 Equation 3.3: L,, = 27.2(Ayx P)

where: L voraLeac ect = Required TSS removal resulting from the proposed development = 80% ot increased load
Ay = 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 Streels
Predevelopment impervious area within the imits of the plan * = 0.00 acres 141,913 3.26
Total post-development impervious area within the limits of the plan” = 8.41 acres Lots SF/Lot
Total post-development impervious cover fraction ™ = 0.36 64 3,300 211,200 4.85
P= 33 inches U Channel
3.787 0.09
Lusyora paciect = 7544 Ibs Fire Access
* Tha values entared in these lields should ba for the total project area. 9222 a.21
Number of drainage basins / outfalls 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. = A46
Totat drainage basin/outfali area = 0.61 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 1 3300 008 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
Log ris aasiy = 68 lbs

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efticiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irmgation

Sand Filter
Stormceptor
Vegetated Fiiter Strips
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
FG-345 Page 3-33 Equation 3 7: Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
La = TSS Load removed from this catchment area by the proposed BMP

Ac= 0.61 acres

A= 0.08 acres # of Lots SF/Lot

Ap = 0.53 acres 1 3300 0.08 acres of IC for lots
La= 77 los 0 acres of street

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




Desired Ly rws sasiv =

F=
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area.
Rainfall Depth =

Post Development Runoff Coefticient =
On-site Water Quality Volume =

Oft-site area draining to BMP

Off-site Impervious cover draining to BMP
Impervious fraction of off-site area
Oft-site Runoff Coefficient

Off-site Water Quality Volume

Storage for Sediment

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

The loliowing sections are used to calculale the required w

The ves for BMP Types not selected in cell C45 will show
7. Retention/lrrigation System

A

Required Water Quality Volume for retention basin
Irngation Area Calculations:

Soil infiltration/permeability rate
Irrigation area

8. Extended Detention Basin System

Required Water Quality Volume tor extended detention basin

9. Filter area for Sand Fiiters
9A. Full Sedimentation and Filtration System
Water Quality Volume for sedimentation basin
Minimum tilter basin area
Maximum sedimentation basin area
Minimum sedimentation basin area
9B. Partial Sedimentation and Filtration System
Waler Quality Volume for combined basins
Minimum tilter basin area
Maximum sedimentation basin area
Minimum sedimentation basin area
10. Bioretention System

Required Water Cuality Volume for Bioretention Basin

11. Wet Basins

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

12. Constructed Wetlands

Required Water Quality Volume for Constructed Wetlands

13. AquaLoqic“‘ Cartridge System

* 2005 Technical Guidanca Manual (RG-348) does not exempt the require

ter quality volume(

68 los.

0.89

Calculations from RG-348

1.60 inches
0.15
516 cubic feet

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

= 0.00 acres
= 0.00 acres
= 0
E 0.00
= 0 cubic feet
= 103
= 619 cubic feet
) tor the selactad BMP

Deasigned as Required in RG-348 Pages 3-42 10

= NA cubic feet
= 01 in/hr Enter determined permeability rate
= NA square feet

NA acres

ignad as Requirad in RG-348 Pages 3-46

NA cubic feet

Designed as Required in RG-348

Pages 3-58 1o

Pages 3-34 to 3-36

q

-46

or assumed valus of 0.1

w

1

h

= NA cubic teet

= NA square feet

= NA square feet For minimum water depth of 2 feet
= NA square feet For mazimum water dept! 8 feet
= NA cubic feet MVALUE! sf at 4' of deptl
= NA square feet

= NA square feet minimum wates ot
= NA square feet For maximum wat

Desig

:d as Required in RG-348 Pages 3-63 ta
= NA cubic feet
Designed as Required n RG-348 Pages 3-66 ¢

NA cubic feet Permanent Pool Capacity is 1
NA cubicteet  Total Ca y should be the Perm
plus a second WQV
Designed as Raquirad in F Pages 3-71 lo
= NA cubic feet

Designed as Required in RG-348

naintenancs

d 20% increasa with contra

ct with Aqual o

s the WQV
inent Pool Capacity
1.73
3-78


http:RG-;l.48

Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges
Filter basin area (RIAg) = NA square feet
14. Stormwater Management StormFilter® by CONTECH
Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE S81ZING REQUIREMENTS FOR THE FOLLOWING BMPs [ LOAD REMOVALS ARE BASED UPON FLOW RATES
15. Grassy Swales Designed as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Cover in Drainage Area = 0.00 acres
Rainfall intensity = i = 1.1 in/hr
Swale Slope = 001 i
Side Slope (z) = 3
Design Water Depth =y = 033 ft
Weighted Runoff Cosefficient =C = #DIV/O!
Acs = cross-sectional area of flow in Swale = #DIV/O! sf
P,y = Welted Perimeter = #DIV/O! feet
Ay = hydraulic radius of flow cross-section = Ags/Py = #DIV/0! feet
n = Manning's roughness coefficient = 0.2
15A. Using the Method Described in the RG-348
Manning's Equation”  Q = 1.49 Acg R,* S°°
n
p=20134xQ . 2y = #DIV/0! feet
y\ 87 SG 3
Q=CiA= #DIV/Ot cfs
To calculate the llaw velocity in the swale
V (Velocity of Flow in the swale) = Q/Acg = #DIV/0! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V (ft/sec) " 300 (sec) = #DIV/Q! feet

- NOT.CALCULATED WATER QUALITY VOLUMES

Pages 3-51 to 3-54

If 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 Q= CiA = #DIV/O! cfs
Manning's Equation Q = 0.76 cts
Swale Width= 6.00 ft
Instructions are provided to the right (green comments)
Flow Velocity #DIV/O! s
Minimum Length = #DIV/O! ft
Instructions are provided to the right (blue comments).
Design Width = G f
Design Discharge = 0.76 cts
Design Depth = 0.33 ft
Flow Velocity = 032 cfs
Minimum Length = 97.48 #t

Error 1= #DivV/O!

Error2= #DIV/O!

If any of the resulting values do not meat the design requiremant set forth in RG-348. the design parametars may be modified and tha solver rarun
If any of the resulting vaiues still do not meat the dasign regquirement set farth in RG-348, widening the swale bottom value may not be possible

16. Vegetated Filter Strips Designed as Required in RG-348

Pages 3-55 to 3-57



It vegatative tilter strips

17. Wet Vaults

Required Load Removal Based upon Equation 3.3 =

ite the load remaval at 1.1 infhour
RG-348 Page 3-30 Equation 3.4: Q = CiA
C = runoff coefficient for the drainage area =
i = design rainfall intensity =
A = drainage area in acres =
Q = flow rate in cubic feet per second =

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

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

Von = Overflow Rate =
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load removed by Wat Vault =

I a bypass ccour
Calculate th

Il intensity of lesa than 1.1 inhours

duction for the actual rainfall Intensit

Actual Rainfall Intensity at which Wet Vault bypass Occurs =

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

Resuttant TSS Load removed by Wet Vault =

18. Permeable Concrete

LE CONCRETE MAY ON!

o

Y BE USED

ON THE Ci

19. BMPs Installed in a Series

Michael E Barratt, Ph.D, PE n nded that the c¢

Hie

Eror=1[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 Ao VALUES ARE FROM SECTION 3 ABOVE)

Lr = E1or X P X (A, X 34.6 X Ap X0.54)

20. Stormceptor
Required TSS Removal In BMP Drainage Area=

Impervious Cover Overtreatmant

TSS Removal for Uncaptured Area

MP Sizing
Effective Area =

Calculated Model Size(s) =

Actuat Model Size (if multiple values provided in Calculated
Model Siza or if you are choosing a larger model size)

Surtace Area
Overflow Rate

Rounded Overflow Rate
BMP Efficiency % =
Lg Value =

25 not exces
of angine
There can be ¢

are propesed lor an intarim permanent BMP, they may b

INTRIBUTING 20

o filter str

2 feat (direction of low) and

Designed as Required in RG-348

NA

#VALUE!

#VALUE!

Ibs

0.08 C=
1.1 in/hour
| acres

0.09 cubic feel/sec

0.09 cubic feet/sec
150 square feet

0.00 feet/sec
51 percent

Ibs

0% infnour

0 75 percent
0.83 percent

Ibs

Designed as Raquired m AG-348

Designed as Hequired i RG-248

be changed from 0.5 to

94.01 percent

#9 00 percent

7000 percent

(.04 percent
90.26 Ibs
NA los
0.0000 ac
0.00 lbs
NA EA

#N/A
0 Model Size

EN/A #?
#VALUE! Vg
H#VALUE! Vg
#VALUE! %
#VALUE! los

{th maximum slope o

wofi C

065

onMay 3. 2

oefficient = 0.54

Pages 3-30 to 3-32 & 3-79

6 (IC)y +0.328

Pages 3-7910 3-83

Pages 3-32

006

NET EFFICIENCY OF THE BMPs IN THE SERIES
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TS5 Load Credit=  #VALUE!  lbs

5 Sufticient Treatment Available? {TSS Credit » TSS Uncapt.} #VALUE!

TS5 Treatment by BMP (LM + TSS Uncapt.) = #VALUE!
21, Yortech
Required TSS Aemoval in BMP Drainage Area= MHA ibs
imparvious Cover Ovarlrealment= i ac
TSS Removal for Uncaptured Area = G.00 e

BMP Sizing

Effective Area = NA EA
Calculated Modal Size(s) = FNIA
Actual Modet Size (if choosing farger model size) = V6D Pick Modal Size
Surface Ares = 7.0 #t°

Ouerflow Rate = #VALUE!  V,
Rounded Overflow Rate = #VALUE! VY,
BMP Efficiency % = #VALUE! %
LgValug =  RVALUE!  (hs
T8S Load Credit = #VALUED  los
Is Sufficient Treatmeant Available? {TSS Credit » TSS Uncapt.]  #VALUE!

TSS Treatment by BMFP {LM + T8S Uncapti = #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 celis with a red triangle in the upper right corner. Place the cursor over the cell
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.
Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet.
1. The Required Load Reduction for the total project: Calculations from RG-348 Page:

27 t0 3-30

Page 3-29 Equation 3.3: L,y = 27.2(Ayx P)

where Lisroral prouear = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = Net increase in impervious area for the project
P = Average annual precipitation, inches

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

County = Cormal
Total project area included in plan " = 23.60 acres Streets
Predevelopment 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”’ = 8.41 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3,300 211,200 4.85
P= 33 inches U Channel
3,787 0.09
Laa 7544 lbs Fire Access
* The values entared in thesea helds should be for tha total project ama Q222 021
Number of drainage basins / outfalls 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. = Ad-7
Total drainage basin/oulfall area = 0.68 acres # of Lols SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 0 3300 - acres of IC
Post-development impervious area within drainage basin/outfall area = 0.55 acres 24037 0.55 acres of str
Post-devefopment impervious fraction within drainage basin/outfait area = 0.81
[P e—— 495 los
3. Indicate the proposed BMP Code for this basin.
Proposed BMP = Grassy Swale
Removal efficiency = 70 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetaled Filter Strips
Vortechs
Wet 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 Lg = (BMP efficiency) x P x (A x 34.6 + Ap x 0 54)
where’ A = Total On-Site drainage area in the BMP catchment area
A, = Impervious area proposed in the BMP calchment area
Ay = Pervious area remaining in the BMP catchment area
Lr = TSS Load removed from this catchment area by the proposed BMP
Ac= 0.68 acres
A= 0.59 acres #ofLots SF/Lot
Ap = 0.14 acres 0 3300 - acres of IC
La= 437 lbs 23698.2 054 acres of st

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




Destred Ly s sasin = 437 Ibs.

Fis 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 1o 3-36
Raintfall Depth = 4.00 inches
Post Deveiopment Runoff Coefficient = 0.62
On-site Water Quality Volume = 6160 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Oft-site Runoft Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic teet
Storage for Sediment = 1232
Total Capture Volume (required water quality volume(s) x 1.20) = 7392 cubic feet

The lollowing sections are usad to calculate the required water quality voluma(s) for the selected BMP
The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in AG-348
RAequired Water Quality Vojume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 01 in/hr Enter determined parmeability rate or assumed valus of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-343 Pages 3-46 tc 3-51
Required Water Quaiity Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Dasigned as Required in RG-348 Pages 3-58 1o 3-63

9A. Full Sedimentation and Filtration System

Pages 3-42 (o 3-486

Water Quaity Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feel For minimum water depth of 2 leat
Minimum sedimentation bas:n area = NA square fest For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quaiity Volume for combined basins = NA cubic feet FVALUE! 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 leet
NA square teet Fuor Given walur dapth
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 leet
10. Bioretention System Designed as Required In RG-348 Pages 3-83 to 3-85
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Dasigned as Required in RG-348 Pages 3-86 to 3-71
Aequired capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity

plus a second WQV

12. Constructed Wetlands Designed as Required in RG-348
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AquaLogic™ Cartridge System Designed as Required in RG-348

Pages 3-71t0 3-73

Pages 3-74 10 3-78

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

60
60
60

60
60



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

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs /LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY YOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51103-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A= 064 acres
impervious Cover in Drainage Area = 054 acres
Rainfall intensity =1 = 1.1 in/hr
Swale Slope = 0005 f/ft
Side Slope (z) = 3
Design Water Depth =y = 033 h
Weighted Runoff Coefficient = C = 0.66
A5 = cross-sectional area of flow in Swale = 1.95 sf
P, = Welted Penimeter = 6.95 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.28 feet
n = Manning's roughness coetficient = 0.2

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

Manning's Equation.  Q = 1.49 Agg B2 S°°

n
b=0134xQ .5y = 4.84 feet
yI 87 SD 3

Q=CiA= 0.49 cfs

To calculate the llow velacity in the swale

V (Velocity of Flow in the swate) = Q/Acg = 0.25 ft/sec
To calculate the resulting swale length

L = Minimum Swale Length =V (ft/sec) * 300 {sec) = 75 83 teet

It 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 @ =CiA= 049 cfs
Manning's Equation Q = 0.54 cfs Error 1 = -0.04
Swale Width= 6.00 ft

instructions are provided o the right (green comments),

Flow Velocity 025 fi/s
Minimum Length = 75.83 ft

Instructions are provided to the right (blue commaents).

Destgn Width = & ft
Design Discharge = 0.54 cfs Error 2 = -004
Design Depth = 033
Flow Velocity = 0.23 cfs
Minimum Length = 68.93 ft

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

16. Vegetated Filter Strips Designed as Required n RG-348 Pages 3-35 to 3-57



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

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

the sheet flow leaving the impervious cover is directed across 15 feat of engineered filler strips with maximum slope of 20% or
across 50 fee! of natural vegelation with a maximum slope of 10%. Thera can be a break in grade as long 8s no slope exceeds 20%.

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30t0 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
Firat calculate the load removal at 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.66 C = Runofi Coefficient = 0.548 (IC)’ + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.72 cubic feet/sec

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

Q = Runoff rate calculated above = 0.72 cubic fesVsec
A = Water surface area in the wet vault = 150 square feet
Vor = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! Ibs

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

Actual Rainfall Intensity at which Wet Vauit bypass Occurs = 05 inhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent
Efficiency Reduction for Actuat Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designed as Requirad in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E Barrett, Ph.D.. P.E recommended that the coefficient lor E; be changed from 0.5 to 0.65 on May 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 = €, = 29 00 percent
EFFICIENCY OF THE SECOND BMP N 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 A, VALUES ARE FROM SECTION 3 ABOVE)

Lg = Eyor X P X (A, X 34.6 X Ap X0.54) = 586.22 fbs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 00000 ac
TSS Removal for Uncaptured Area = 0.00 Ibs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = HN/A 1

Overflow Rate = #VALUE! V.,
Rounded Overflow Rate = #VALUE! V.
BMP Efficiency % =  #VALUE!

88
R



21. Vortech

Lg Value =
TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

TSS Treatment by 8MP (LM + TSS Uncapt.) =

Required TSS Remaval in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMF Sizing
Eftective Area =
Calculated Model Size(s) =

Actual Model Size (if choosing larger medel size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rale =
B8MP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

TSS Treatment by 8MP (LM + TSS Uncapt.) =

#VALUE!

#VALUE!

#VALUE!

#VALUE!

NA
#N/A

Vx1000

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

Ibs

bs

Ibs
ac
los

EA

Pick Model Size

ft2

Vﬂ
Voo
%

Ibs

lbs



Permanent BMP Summary Table

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

Additional inforr
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.

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

1. The Required Load Reduction for the total project: Calcuiations from RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Ayx Py

where. Ly roraw pacuesr = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = Net increase i 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 141,913
Total post-development impervious area within the limits of the plan’ = 8.41 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.36 64 3,300 211,200
pis 33 inches U Channel
3,787
LerroraL eroseer = 7544 lbs. Fire Access
* The values entered In these fields should be for the total project area 9222
Number of drainage basins / outfalls areas leaving the plan area = 8
2. Drainage Basin Parameters (This information should be provided for each basin):
Drainage Basin/Outtall Area No. = A 415
Total drainage basin/outfall area = 1.37 acres
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 6819 0.15
Post-development impervious area within drainage basin/outfall area = 0.24 acres 3,787 0.09
Post-development impervious fraction within drainage basin/outfalt area = 0.18 0.24
Lureis aasi = 217 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Nane

Removal efficiency = 1] percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetiand
Extended Detention
Grassy Swale
Retention / 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.
RG-348 Page 3-3¢ an 37 Lg= (BMP efftctency) 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
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 1.37 acres
A= 0.25 acres
Ap = 1.12 acres
Lg= 0 los

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

326

4.85

0.09

0.21

8.41



Desired Ly rus aasin = 0 Ibs.

F= 0.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = #N/A inches
Post Development Runoft Coefficient = 0.19
On-site Water Quality Volume = #N/A cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoft Coefficient = 0.00
Off-site Water Quality Volume = #N/A cubic feet
Storage for Sediment = #N/A
Total Capture Volume (required water quality volume(s) x 1.20) = #N/A cubic feet

The lollowing sections are used to calculats the requirad water quality volume(s) lor the selected BMP.
The values for BMP Types not selected in call C45 will show NA

7. Retention/Irrigation System Dasigned as Requirad In RG-348 Pages 3-42 to 3-45
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calculations:

Sail infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed valus of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required In RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 o 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

98. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = NA cubic feet #VALUE! 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water dapth of 2 feat
NA square feet For Given water depth
Minimum sedimentation basin area = NA square teet For maximum water depth of 3 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanant Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus a second WQV.
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Raquired in RG-348 Pages 3-74 o 3-78

** 2005 Technical Guidance Manual (RG-348) doas not exempt the required 20% increass with maintanance contract with Aqu;nl,ogic"'.

60
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Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges
Filter basin area (RIAg) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENT S FQR THE EQLLOWING BMPs./LOAD REMOYALS ARE BASED URQN FLOW RATES - HOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Dasigned as Raquired in RG-348 Pages 3-51 to 3-54

Design parameters for the swale.

Drainage Area to be Treated by the Swale = A = 137 acres
Impervious Cover in Drainage Area = 025 acres
Rainfall intensity =i = 1.1 infhr
Swale Slope = 0005 fuft
Side Slope (z) = 3
Design Water Depth =y = 033 h
Weighted Runoff Coefficient = C = 0.40
Acs = cross-sectional area of flow in Swale = 241 sl
Py = Wetted Perimeter = 8.35 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.29 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Agg R2*S°°

n
b=0134xQ 5y = 624 feet
y! €7 Sﬂ 5
Q=CiA= 0.61 cfs
To calculate the flow velocity in the swale
V (Velocity of Flow in the swale) = Q/Acg = 0.25 fusec
To caleulate the resulting swale length
L = Minimum Swale Length =V (ft/sec) " 300 (sec) = 75 83 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 sotver rerun.

15B. Alternative Method using Excel Solver

Design Q = CiA = 0.61 cfs
Manning's Equation Q = 0.54 cfs Error 1 = 0.07
Swale Width= 6.00 ft

Instructions are providad to the right (green comments)

Flow Velocity 0.25 fi/s
Minimum Length = 75.83 ft

Instructions are provided to the right (biue comments).

Design Width = 6 f
Design Discharge = 0.54 cfs Error2 = 0.07
Design Depth = 0.33 ft
Flow Velocity = 023 cts
Minimum Length = 68.93 ft

it any of the resulting values do not meet the design requirement set forth in RG-344, the design parametars may be modified and the solver rerun
i any of the resuiting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible

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



Thers are no calculations raquired lar detlermining the load or size of vegetative filler strips

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

the sheet llow leaving the impervious cover is directed across 15 teet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There con be a break in grade as long as no slope exceads 20%.

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

17. Wet Vaults Designed as Requirsd in RG-348 Pages 3-30t0 3-32 & 3-79
Regquired Load Removal Based upon Equation 3.3 = NA Ibs
First calculate the load remaval at 1.1 inhour

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

C = runoft coefficient for the drainage area = 0.10 C = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0 12 cubic feet/sec

RG-348 Page 3-31 Equation 3.5, Vgg= Q/A

Q = Runoff rate calculated above = 0.12 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Von = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! Ibs

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

Actual Rainfall Intensity at which Wet Vauit bypass Occurs = 0 5 infhour
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!  lbs

18. Permeable Concrete Dasigned as Required in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E. Barrett, Ph.D.. P E. recommended that the coefficient for E, be changed from 0.5 to 0.85 on May 3. 2006

Eror={1-((1-E) X (1-0865E,) x(1-0.25E5))] X 100 = 94.01 percent 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, = 70.00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 percant

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

Lg=Eror X P X (A, X 34.6 X Ap X0.54) = 287.10 lbs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size {if multiple vailues provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = HN/A t?

Qverflow Rate = #VALUE!
Rounded Overflow Rate = #VALUE!
BMP Etficiency % =  #VALUE! %
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21, Vortech

Lg Value =
TSS Load Credit =
Is Suiticient Trealment Available? [TSS Credit » TSS Uncapt.}

T3S Treatmant by BMP (LM + T8S Uncapt } =

Raquired T3S Removal n BMP Drainage Area=
Imparvious Cover Overtreatment=
T8S Removal for Uncaptured Arsa =
S Sizing
EHgctive Area =
Caleulated Mode! Sizels) =

Actal Model Size (f choosing farger mode! size) =

Surtace Area =

Overtlow Rate =
Raounded Overllow Rate =
BuMP Efficiency % =

Ly Value =

TSS Load Credit =
Is Sufticient Treatment Available? {TSS Credit » TSS Uncapt.}

TSS Treatment by BMP (LM + T3S tncapt) =

#YALUE!

#VALUE!

BVALUE!

BVALUE!

A
ANA

Ve

7.10
HVALUE!
#VALUE!
#VALUE!
#VALUE!

HVALUE!

#VALUE!

#VALUE!

lbs

bs
ac
ibs

EA

Pick Mode! Size

s
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Phase 5A & 5B Permanent BMP Summary Table

Impervious
Total Area| Acreage Area Desired
Subbasin Data Area Treated Treatment Method (acres) Treated (acres) Imp % Lg (Ibs) Lm(bs) | Lm(lbs)
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 0.83 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 Strips 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 Summary Table
Impervious
Total Area| Acreage Area Desired
Subbasin Data Area Treated Treatment Method (acres) | Treated (acres) Imp % Lg (Ibs) Lu (lbs) | Lwm(Ibs)
A 5-1 (5A) 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
A 5-7 (5A) Vegetated Filter Strips 3.96 3.96 0.43 10.8% 442 385 385
A 5-4A (5A) DA5.4A 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
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Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5

Date Prepared: 3/10/2015

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:

where:

Page 3-29 Equation 3.3. L,,= 27.2(Ayx P)

Calculations from RG-348

Pages 3-27 to 3-30

Lis vgra, egooesr = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = Netincrease 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 * = 45.67 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 236,085 5419
Total post-development impervious area within the limits of the plan® = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6.225 510,450 11.718
P= 33 inches 17.14
L roraL prcuscr = 15383 ibs.
* The values entered in these fields should be lor the total project 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 5-1
Total drainage basin/outfall area = 12.56 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 25 6225 3.57 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 577 acres 95920 2,20 acres of strest
Post-development impervious fraction within drainage basin/outfall area = 0.46 5.77 Total IC {acres)
Lag T agey = 5183 lbs
3. Indicate the proposed BMP Code for this basin.
Proposed BMP = Sand Filter
Removal efficiency = 89 percent

Agualogic Cartridge Filter

Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / lrrigation
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.

RG-348 Page 3-33 Equation 37 Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area
A, = Impervious area proposed in the BMP catchment area
Ap = Pervious area rematning in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

A;= 12.56 acres

A= 5.77 acres # of Lots SF/Lot

Ap = 6.79 acres 25 6225 3.57 acres of IC for fots
Lg = 5976 lbs 95920 2.20 acres of street

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



Desired Ly this gasin = 5441 Ibs.

F= 0.91
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348
Rainfail Depth = 1.80 inches
Post Development Runoff Coefficient = 0.34
On-site Water Quality Volume = 27595 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Oft-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Oft-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 5519
Total Capture Volume (required water quality volume(s) x 1.20) = 33114 cubic feet

re used to calculate the required water quality volume(s) for the selected BEMP
sl

ed incell C45 ¢

signed as Required in RG-348

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 infhr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters [ gned as Aequired in RG-348 Pages 3-56 t0 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = 33114 cubic feet
Minimum fiiter basin area = 1533 square feet
Maximum sedimentation basin area = 13797 square feet For minimum waler depth of 2 feet
Minimum sedimentation basin area = 3449 square feet For maximum water depth of B feet
9B. Partial Sedimentation and Filtration System
SF @ Given Depth Given Depth Width Length

Water Quality Volume for combined basins = 33114 cubic feet 6,064 80 5.46 90 67.39
Minimum filter basin area = 2759 square feet 90 30.66093
Maximum sedimentation basin area = 11038 square feet For munimum watar depth of 2 feet 90 122.6437
2295 square feet For Givan C 90 25.49462
Minimum sedimentation basin area = 690 square feet For maxir epth of 8 feot 90 7.665231

10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Qualty Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348
Required capacity of Permanent Pooi = NA cubic feet ermanent Pool C
Required capacity at WQV Elevation = NA cubic feet  Total C e Permanent Pool Capacity

plus a sec

12. Constructed Wetlands

as Required in RG-348

Required Water Quality Volume tor Constructed Wetlands = NA cubic fest
13 AguaLogic"‘I Cartridge System Designed as Required in AG Pages 3-74 10 3-78

dance Manual (RG-248) dc

exempt the required 20% increase with maintenance contract with Aqual ogic "



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges
Fiiter basin area (RiAg) = NA square feet

14. Stormwater Management StormFiiter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW BATES - NOT CALCULATED WATER QUALITY YOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51103-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Cover in Drainage Area = 0.00 acres
Rainfail intensity =i = 1.1 inthr
Swale Slope = 001 ftt
Side Slope (2) = 3
Design Water Depth =y = 025 h
Weighted Runoff Coetticient = C = #DIV/O!
A = cross-sactional area of flow in Swale = #DIV/OY sf
P, = Wetted Perimeter = #DIV/0! feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = #D1v/0! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation’  Q = 1.49 A R, §°°
n

p=20134xQ . 7y = #DIV/0! feet
y‘.67 SOS

Q=CiA= #DIV/0! cfs
To calculats the flow velocity in the swale
V (Velocity of Flow in the swale) = Q/A¢g = #DIV/O! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/O! feet

i 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

DesignQ =CiA = #DIV/0! cfs
Manning's Equation Q = 2.74 cfs Error 1 = 5.82
Swale Width= 36.91 ft

Instructions are provided to the right (graen comments).

Flow Velocity #DIV/0! fi/s
Minimum Length = #DIV/0! ft

Instructions are provided to the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cfs Error2= #DIV/O!
Design Depth = 033 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

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

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



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

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

the shest flow leaving the impervious cover is directed acrosas 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with 8 maximum siope of 10% There can be a break in grade as long as no slope exceods 20%

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

17. Wet Vauits Designed as Required in RG-348 Pages 3-3010 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA Ibs
First calculste the load removal at 1.1 infhour

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

C = runoft coefficient for the drainage area = 0.30 C = Runoff Coefficient = 0.546 (IC) + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A =drainage area in acres = | acres
Q = flow rate in cubic feet per second = 0.33 cubic feet/sec

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

Q = Runoft rate calculated above = 0.33 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vgg = Overflow Rats = 0.00 feevsec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE!  Ibs

If a3 bypass occurs at a rainfall intensily of less than 1.1 infhours
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = .5 inhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

Resuftant TSS Load removed by Wet Vauit = #VALUE!  Ibs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michaal E. Barratt, Ph.D.. P.E. recommended that the coefficient for E, be changed from 0.5 ta 0.65 on May 3, 2006

Evor = [1- ((1- By} 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, = 89.00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70.00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0.00 percent

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

Lg = Eyor X P X (A; X 34.6 X Ap X0.54) = 6311.91 ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
impervious Cover Overtreatment= 0 0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Etffective 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) = aQ Modet Size
Surface Area = #N/A 12

Overflow Rate = #VALUE! Vg,
Rounded Overflow Rate = #VALUE! V4
BMP Efficiency %=  #VALUE! %



21. Vortech

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
Impervicus Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Eftective Area =
Calculated Model Size(s) =

Actual Model Size (if choosing larger model size) =

Surface Area =

Cverflow Rate =
Rounded Cverflow Rate =
BMP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

#VALUE!

#VALUE!

#VALUE

#VALUE!

NA
0.0000
0.00

NA
#N/A

Vx1000

710
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

Ibs

ibs
ac
Ios

EA

Pick Model Size

“2
Vo
Vo
Y%
Ibs

Ibs



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5§
Date Prepared: 3/10/2015

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: Caleulations from RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly, = 27.2(Ayx P)
where: L roracrrcsect = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = Net increase in impervious area for the project
P = Average annual precipitation, inches

Site Cata: Cetermine Required Load Removal Based on the Entire Project

County = Comal
Total project area included in plan * = 45867 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 limits of the plan® = 17.14 acres Lots SF/Lot
Total post-deveiopment impervious cover fraction " = 0.38 82 6,225 510,450 11.718
P= 33 inches 17.14
Lirtota pROSECT = 15383 Ibs.
* The values entered in these fields should be for the total project area
Number of drainage basins / outfalls areas leaving the pian area = 9

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

Drainage Basin/Outfall Area No. = A5-2
Total drainage basin/outfall area = 1.02 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfail area = 0.00 acres 35 6225 0.50 acres of iC for lots
Post-development impervious area within drainage basin/outfall area = 0.68 acres 7825.4103 0.18 acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.67 0.68 Total IC (acres)
Lot 7is asine = 610 tbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale
Removal efficiency = 70 percent

Aqualogic Cartridge Filter
Bioretention
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 (Lg) for this Drainage Basin by the selected BMP Type.

AG-348 Page 3-33 Equation 37 Lg = (BMP efficiency) x P x {A; x 34.6 + Ap x 0.54)

where: A = Total On-Site drainage area in the BMP calchment area
A, = Impervious area proposed in the BMP catchment area
Ac = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ag = 0.86 acres

A= 0.47 acres # of Lots SF/Lot

A = 0.39 acres 2 6225 0.29 acres of IC for tots
Lg= 377 Ibs 7825.4 0.18 acres of street

0.47 Total IC (acres)

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




Desired Ly ruis pasin = 377 Ibs.

F= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348
Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.38
On-site Water Quality Volume = 4762 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = [} cubic feet
Storage for Sediment = 952
Total Capture Volume (required water quality volume(s) x 1.20) = 5714 cubic teet

The lollowing sections are usad to calculate the requirad water quality volume(s) for the selected BMP
The values for BMP Types not selected in cell C45 will show NA.

Pages 3-34 10 3-36

7. Retention/lrrigation System Designed as Required in RG-348 Pages 3-42 to 3-48
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumad value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-486 1o 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Mimmum sedimentation basin area = NA square feet For maximum water dapth of 8 foet

9B. Partial Sedimentation and Filtration System

SF @ Gwen Depth Given Depth  Width
Water Quality Volume for combined basins = NA cubic feet WVALUE! 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
NA square feet For Given waler depth
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feat
10. Bioretention System Designed as Required in RG-348 Pages 3-83 10 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Requirad in RG-348 Pages 3-66 to 3-T1
Required capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus a second WQV
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 15 3-78

** 2008 Technical Guidance Manual (RG-348) does not exemp! the required 20% increase with maintenance contract with AquaLogic™.

Length
90 #VALUE!

90 #VALUE!
30 #VALUE!

90 #VALUE!
90 #VALUE!



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

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIBEMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designad as Required in RG-348 Pages 3-51 to 3-54

Desian parameters for the swale:

Drainage Area to be Treated by the Swale = A = 102 acres
Impervious Cover in Drainage Area=  ¥VALUE'!  acres
Rainfaif intensity =1 = 1.1 in/hr
Swale Siope = 0025 it
Side Slope (2} = 3
Design Water Depth =y = 025 1t

Weighted Runoff Coefficient=C =  #VALUE!

Acg = cross-sectional area of flow n Swale = #VALUE! st
w = Wetted Perimeter = #VALUE!  feet
Ry = hydraulic radius of flow cross-section = Acg/Pw = #VALUE!  feet
n = Manning's roughness coefficient = 02

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

Manning's Equation: Q= 1.49 Acs RS
n

p=20134xQ . zy = HVALUE' feet

yv L 14 SD:\
Q=CiA= H#VALUE! cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/A.s =  ¥VALUE! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #VALUE! feet

It any of the resulting values do not meet the design requirement set torth in RG-348, the design parameters must be modified and the solver rerun,
15B. Alternative Method using Excel Solver
Design Q=CiA=  #VALUE! cfs
Manning's Equation Q = 4.34 cfs Error 1 = 5.82
Swale Width= 36.91 ft
Instructions are praovided to the right (green comments)
Flow Velocity ~ #VALUE! ft/s

Minimum Length = #VALUE! ft

Instructions are provided to the right (blue comments).

Design Width = &1t
Design Discharge = 1.20 cfs Error 2= #VALUE!
Design Depth = 0.33 ft
Flow Velocity = 0.51 cfs
Minimum Length = 154.12 ft

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

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 t0 3-57


http:TEB.slYALITX~J.lI
http:UP'Q~FL.OW

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

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

the sheet flow leaving the impervious covar is diracted ncross 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a8 maximum slope of 10% There can be a break in grade as long as no slope sxceads 20%

If vegatative filter stripe are proposed for an interim parmanent BMP, they may be sized as described on Page 3-56 of RG-348

17. Wet Vaults Designed as Required in AG-348 Pages 3-3010 3-32 8 3-79
Required Load Removal Based upon Equation 3.3 = NA ibs
First calculate the load removal al 1.1 invhour

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

C = runoff coefficient for the drainage area = 0.49 C = Runaff Coetficient = 0.546 (ICY + 0.326 (IC) + 0.03
i = design rainfalt intensity = 1.1 infhour
A =drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.54 cubic feet/sec

RG-348 Page 3-31 Equation 3.5: Vop = QYA

Q = Runoff rate calculated above = 0.54 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vg = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vauit= #VALUE!  Ibs

If 8 bypass occurs at a rainfall intensity of less than 1.1 inhours
Calculate tha efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = (.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 o 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Dasigned as Required in RG-348 Pages 3-32

Michasel €. Barrett, Ph.0.. P.E. recommended that the coefficient lor E; be changed from 0.5 1o 0.65 on May 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 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 percent

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

L =Eror X P X (A, X 34.6 X Ap X0.54) = 506.21 ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Effective Area = NA EA
Calculated Modef Size(s) = #N/A
Actual Mode! Size (if multiple vatues provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A f
Overflow Rate = #VALUE! V,

Rounded Overflow Rate = #VALUE!
BMP Efficiency % =  #VALUE!

<
2

~0
2



21, Vortech

Ly Valug =
TSS Load Credit =
ts Suthcient Treatmant Available? (TSS Credit » TSS Uncapt)

7SS Treatrnent by BMP (LM + TSS Uncapt.) =

Required TSS Removal in BMP Drainage Araax
tmpervious Cover Quertreatment=
TSS Removal for Uncaptured Area =
BRIP Sizing
Effective Area =
Calouiated Model Sizes) =

Actuai Modet Size (if choosing larger model size) =

Surface Arsa =

Cverflow Rate =
Rounded Gverfiow Rate =
BMP Efficiency % =

Ly Value =

TSS Load Credit =
Is Sutficient Treatment Available? (T3S Credit » TSS Uncapt.)

T8S Treatment by BMP (LM + TSS Uncapt.) =

#VALUE!

#VALUE!

SVALUE!

$VALUE!

A
[ o

Q.00

NA
#N/A

L 2aiE ]

7.10
SYALUE!
AVALUE!
#YALUE!
#VALUE!

#VALUE!

VALUE!

HVALUE!

los

Ibs

lbs
ac
lbs

EA

Pick Modal Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

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

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

Characters shown in red are data entry fields.

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

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

Page 3-29 Equation 3.3: L,y = 27.2(Ayx P)

where: Ly vova rrosect = 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 Removai Based on the Entire Project

County = Comal

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 limits of the plan® = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6,225 510,450 11.718
P= 33 inches 17.14

Lasrotacrac 15383 Ibs.
* The values entered in these fields should be lor the total project area
Number of drainage basins / outfalls areas leaving the plan area = )

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

Drainage Basin/Outfall Area No. = AS53
Tolal drainage basin/outfall area = 0.28 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 0.5 6225 0.07 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.07 acres - acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.26
Lo riiis masiv = 64 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Agqualogic Cartridge Filter
Bioretention
Contech StormFiiter
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 (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 37! Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
Ag = Pervious area remaining in the BMP catchment area
Lp = TSS Load removed from this catchment area by the proposed BMP

Ac = 0.28 acres

A= 0,07 acres # of Lots SF/Lot

Ap = 0.21 acres 0.5 6225 0.07 acres of IC for lots
Lg= 68 ibs 0 acres of street

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



Desired Ly rys sasm = 64 Ibs

F= 0.94
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Caleuiations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 2.40 inches
Post Development Runoff Coefficient = 0.23
On-site Water Quality Volume = 571 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 114
Total Capture Volume (required water quality volume(s) x 1.20) = 685 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected EMP,
The values for BMP Types not selected in cell C45 will show NA

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 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 permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Requirad in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feat
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic teet ¥VALUE! st at 4' of depth
Minimum tilter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 fest
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-86 to 3-71
Required capacity of Permanent Pool = NA cubic feet  Permanenmt Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacity
plus a sacond WGV
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AguaLogicm Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

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



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartnidges
Fiiter basin area (RIA;) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

Required Water Quafhity Volume for Contech StormFiiter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs./ LOAD REMOVYALS ARE BASED UPON FLOW RATES - HOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 000 acres
Rainfall intensity = 1 = 1.1.in/hr
Swale Slope = 001 fi/h
Side Slope (z} = 3
Design Water Depth =y = 033 1
Weighted Runoff Caefficient = C = #DIV/Q!
Acs = cross-sectional area of fiow in Swale = #DIV/Q! st
Py = Wetted Perimeter = #0IV/0'  feet
Ry = hydrautic radius of flow cross-section = Acg/Py, = #0IV/0! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Agg Ry2* §°°

n
b=10134xQ . zy = #DIV/Q! feet
y\ a7 SO 2

Q=CiA= #DIV/O! cfs

To calculate the llow velocity in the swale:

V (Velocity of Flow in the swale) = Q/Aqs = #DIV/Q! ft/sec
To calculate the resulting swale length:

L = Minimum Swaie 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 parameters must be modified and the solver rerun.

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/0! cfs
Manning's Equation Q = 0.76 cfs Error t = #DIV/Q!
Swale Width= 6.00 ft

Instructions are pravided to the right (green comments).

Flow Velocity #DIV/Q! tt/s
Minimum Length = #DIV/Q! ft

Instructions are provided to the right (blue comments).

Design Width = 6ft
Design Discharge = 0.76 cfs Error 2 = #OV/O!
Design Depth = 0.33 ft
Flow Velocity = 0.32 cts
Minimum Length = 97.48 ft

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

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



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

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

the sheet flow leaving the impervious cover is directed pcross 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feel of natural vegetation with o maximum slope of 105 There can be a break in grade as long as no slope exceeds 20%

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

17. Wet Vaults Designed as Requirad in RG-348 Pages 3-30 10 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal al 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.15 C = Runofi Coetficiant = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.16 cubic feet/sec

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

Q = Runoft rate calculated above = 0.16 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vep = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 54 percent
Load removed by Wet Vault = #VALUE!  Ibs

If & bypass occurs at a rainfall inlensity of less than 1.1 inhours
Calculate the efficiency reduction lor the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 infhour
Fraction of ramnfall 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!  I|bs

18. Permeable Concrete Designad as Required in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michasl E Bamett, Ph.D.. P.E recommended that the coefficient for E, be changed from 0.5 to 0.65 on May 3, 2008

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, = 900 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)

Lr = Eror X P X (A; X 34.6 X Ap X0.54) = 80.19 los
20. Stormceptor

Required TSS Removal in BMP Drainage Area= NA ibs

Impervious Cover QOvertreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 tbs

BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (it multipte vatues provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size

Surface Area = #N/A f?

Overflow Rate = #VALUE! Vg4
Rounded Overflow Rate =  #VALUE! V4
BMP Efficiency % =  #VALUE! %

Lgq Value =  #VALUE! |bs



21. Vortech

7SS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
impervious Cover Qvertreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Eftective Area =
Calculated Model Size(s) =

Actual Made! Size (if choosing larger mode! size) =

Surface Area =

Overtlow Rate =
Rounded COvertlow Rate =
BMP Efficiency % =

Lg Value =

TSS Load Credit =
1s Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

#VALUE!

HVALUE!

HVALUE!

NA
0.0800
0.00

NA
#N/A

Vx1000

7.10
HVALUE!
HVALUE!
#VALUE!
#VALUE!

HYALUE!

H#VALUE!

HVALUE!

Ibs

ac
ibs

EA

Pick Model Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor aver the cell
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

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

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

Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)

where: L toTaL ProsecT = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = 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 " = 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 fimits of the plan” = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction ' = 0.38 82 6,225 510,450 11.718
P= 33 inches 17.14
LiaToTaL PROJECT = 15383 bs.
* The values entered in thess fields should be for the tolal project 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. = As4
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 0.71 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.7 acres acres of street
Post-development impervious fraction within drainage basin/outfail area = 0.14
Lis voes magin = 641 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swals
Retention / Irrigation

Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Woet Vault

4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
HAG-348 Page 3-33 Equation 3.7 Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: A = 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
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac = 524 acres

A= on acres # of Lots SF/Lot

Ap = 4.53 acres S 6225 0.71 acres of IC for lots
La= 717 Ibs 0 acres of street

5. Calculate Fraction of Annual Runoft 1o Treat the drainage basin / outfall area






Desired Ly tiis pasin = 641 Ibs.

F= 0.89
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 1.60 inches
Post Development Runoff Coefficient = 0.16
On-site Water Quality Volume = 4731 cubic feet

culations from Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
impervious fraction of off-site area = 0
Off-site Runoff Coelficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 946
Total Capture Volume {required water quality volume(s) x 1.20) = 5677 cubic feet

ing sections are used to calculate the required water quality volume(s) for the selected BMP

ar BMP Types not selected in cell C45 will show NA

7. Retention/lrrigation System Designed as Required in RG-348 Pages 3-42 1o 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calcutations:

Soil infiltration/permeability rate = 01 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Dasigned as 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 Fiiters Designed as Required in RG-348 Pages 3-58 1o 3-63

9A. Full Sedimentation and Filtration System

Water Quatity Volume for sedimentation bassin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimurm water depth of 2 |
Minimum sedimentation basin area = NA square feet For maximum woter depth of 8 f

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubtc feet FVALUE! st at 4’ of depth
Minimum tilter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For mimimum w

Minimum sedimentation basin area = NA square feet For maximum w

10. Bioretention System Designed as Required in AG-348 Pages 3-63 1o 3-85
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Pesmanent Pool Capacity is 1.20 time wayv

Required capacity at WQV Elevation = NA cubic feet  Total Ca ould be the Perma Pool Ca

-
P

plus a se Qv
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AguaLogicm Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

[

005 Technical Guidance Manual (RG-348) does not exampt the required 20% increase with maintenance contract with Aqu:Lng«cﬁ



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

14. Stormwater Management StormFiiter® by CONTECH

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

THE SIZING REQUIBEMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 000 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 001 fuh
Side Slope (z) = 3
Design Water Depth =y = 033
Weighted Runoff Coefficient = C = #DIV/0!
Acs = cross-sectional area of flow in Swale = #DIV/0! st
Py, = Wetted Perimeter = #DIV/0! feet
Ry = hydraulic radius of flow cross-section = Acg/Py = #DiV/0! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Acg R** S°°

n
b=0134xQ _,y = #DIV/O! feet
y| 87 SDS

Q=CiA= #DIV/O! cfs

Tao calculate the llow velocity in the swale:

V (Velocity of Flow in the swale) = Q/Acg = #DIV/0! ft/sec
To calculate the resulting swale length:

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 parameters must be modified and the solver rerun.

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/0! cfs
Manning's Equation Q = 0.76 cfs Error 1= #DIV/O!
Swate Width= 6.00 ft

Instructions are providad to the right (green comments).

Flow Velocity #DIV/0! ft/'s
Minimum Length = #DIV/O! ft

Instructions are provided 1o the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cis Error2= #DIV/O!
Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

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

16. Vegetated Filter Strips Designad as Required in AG-348 Pages 3-55 to 3-57



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

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

the sheet llow leaving the impervious cover is directed across 15 feat of engineered filter strips with maximum slope of 20% or
acrose 50 leet of natural vegetation with a maximum slope of 10% There can be a break in grade as long as no slope excesds 20%

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal at 1.1 inhour

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

C = runoff coetficient for the drainage area = 0.08 € = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfal! intensity = 1.1 n/hour
A = drainage area in acres = 1 acres
Q = flow rate in cubic teet per second = 0.09 cubic feet/sec

RG-348 Page 3-31 Equation 35: Vogr= Q/A

Q = Runoff rate calculated above = 0.09 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vog = Overflow Rate = 0.00 feet/sec
Percent TSS Removat from Figure 3-1 (RG-348 Page 3-31) = 54 percent

Load removed by Wet Vault = #VALUE! |bs

If a bypass occurs at a rainfall intensity of less than 1.1 infhours

Calculate the efficiency reduction lor the actual rainfall intensity rate
Actual Rainfall Intensity at which Wet Vauit bypass Occurs = 05 in‘hour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent
Resultant TSS Load removed by Wet Vauit=  #VALUE! Ibs
18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 tc 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

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

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

89 00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70.00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0.00 percent
THEREFORE, THE NET LOAD REMOVAL WOULD BE:
(A, AND A, VALUES ARE FROM SECTION 3 ABOVE)
Lp=Eror X P X (A X 34.6 X A X0.54) = 842,75 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs
impervious Cover Overtreatment= .0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
EMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (it multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A ft?

Overflow Rate = #VALUE!
Rounded Overflow Rate = #VALUE!
BMP Efficiency % =  #VALUE!

Lg Value=  #VALUE! |bs

< <
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T83 Load Credit =
is Sufficient Treatiment Available? {TSS Credt » TSS Uncapt.}

TSS Treatment by BMP (LM + TSS Uncapt) =

21. Vortech
Aequired TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=

TS5 Removal for Uncaptured Area =
BIIF Sizing

Effactive Area =
Calculated Model Size(s) =

Actual Model Size (if choosing larger model! size) =

Surface Arsa =

Qverllow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Valus =

85 Load Credit =
te Sufficient Treatiment Available? (TSS Credit » T8S Uncapt.)

TES Treatment by BMP (LM + TSS Uncapt) =

AVALUE!

HVALUE!

HVALUE!

NA
CA000
200

NA
HNA

YRB00

7.10
BVALUE!
BVALUE!
#VALUE!
BVALUE!

#VALUE!

#VALUE!

AVALUE!

ths

s
ac
ibs

EA

Pick Model Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

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

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

Characters shown in red are data entry fields.

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

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

Page 3-29 Equation 3.3: L,y = 27.2{Ayx P)

where: Ly 7o7aL pROsECT = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = 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 * = 45.67 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 236,065 5419
Total post-development impervious area within the limits of the plan® = 17.14 acres Lots SFiLot
Total post-development impervious cover fraction * = 0.38 82 6,225 510,450 11.718
P= kX] inches 17.14
Lasyoras prosect = 15383 Ibs.

* The values entered in these fields should be for the total proj

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 5-5
Total drainage basin/outtall area = 0.83 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 2 6225 0.29 acres of IC for lots
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
LoaThis Basin = 257 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
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 (L) for this Drainage Basin by the selected BMP Type.
AG-348 Page 3-33 Equation 37: Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: A = Total On-Site drainage area in the BMP catchment area

A; = Impervious area proposed in the 8MP catchment area
Ap = Pervious area remaining in the BMP catchment area
La = TSS Load removed from this catchment area by the proposed BMP

Ac= 0.83 acres

A= 0.29 acres #of Lots SFiLot

Ap= 0.54 acres 2 6225 0.29 acres of IC for lots
La= 269 Ibs 0 acres of street

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




Desired Ly vhis pasie = 257 Ibs.

F= 0.96
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfali Depth = 2.80 inches
Post Development Runoff Coefficient = 0.28
On-site Water Quality Volume = 2364 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 473
Total Capture Volume (required water quality volume(s) x 1.20) = 2836 cubic feet

The lollowing sections are used to calculate the required water quality volume(s) for the selectad BMP
The values for EMP Types not selectad in cell C45 will show NA

7. Retention/irrigation System gned as Required in RG-348 Pages 3-42 0 3-46
Required Water Quality Volume for retention basin = NA cubic feet
Irrigation Area Caiculations:
Soil infiltration/permeability rate = 0.1 infhr Enter determined eability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Requirad in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic fest
9. Filter area for Sand Filters Designed as Requirad 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 feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feat
Minimum sedimentation basin area = NA square feet For maximum water depth of & leat

9B. Partial Sedimentation and Fitration System

Water Quality Volume for combined basins = NA cubic feet #VALUE! st at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2

Minimum sedimentation basin area = NA square feet For maximum water depth of 8 fee
10. Bioretention System igned as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-86 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should ba the Per nt Pool Capacity
plus a second WQV
12, Constructed Wetlands Designed as Aequired in RG-348 Pages 3-7110 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AquaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3-78

** 2005 Technical Guidance Manual

w

i8) does not exemp!t the required 20% increase with maintenance contract with AquaL;‘:gm”’
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Required Sedimentation chamber capacity =
Filter canisters (FCs) to treat WQV =
Filter basin area (RIAg) =

14. Stormwater Management StormFilter® by CONTECH

Required Water Quality Volume for Contech StormFilter System =

NA cubic feet
NA cartridges
NA square feet
NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs ( LOAD REMOVALS ARE BASED UPON FLOW RATES

15. Grassy Swales

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A=
tmpervious 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 =

Py, = Welted Perimeter =

Ry = hydraulic radius of flow cross-section = Acg/Py =
n = Manning's roughness coeficient =

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

Manning's Equation: Q= 1.49 Acs Ry2*S™°
n

b=0134xQ .,y =

167 Q05
S

y
Q=CiA=
To calcuipte the flow velocity in the swale:
V (Velocily ot Flow in the swale) = Q/Acs =
To calculate the resulting swale length:

L = Minimum Swale Length = V (ft/sec) * 300 (sec) =

Designed as Required in RG-348

000 acres
0.00 acres
1.1 in/hr
0.01 fuft
3
033 #t
#DIV/O!

#DIV/0! st

#DIV/0! feet

#DIV/0! feet
0.2

#DIV/0! feet

#DIV/Q! cfs

#DIV/O! ft/sec

#DIV/O! feet

-NOT CALCULATED WATER QUALITY VOLUMES

Pages 3-51 10 3-54

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

15B. Alternative Method using Excel Solver

Design Q=CiA=

Manning's Equation Q =
Swale Width=

Instructians are pravided o the right (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! cfs

0.76 cfs
6.00 ft

#DIV/O! fils
#DIV/0! ft

6 ft
0.76 cfs
0.33 ft
0.32 cfs

97.48 ft

Error 1= #DIV/O!

Error2 = #DIV/O!

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

16. Veqetated Filter Strips

Desligned as Required in RG-348

Pages 3-55 to 3-57



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

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

the sheet tiow leaving the impervious caver is directed across 15 feet of engineared filtar strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10°% There can be a break in grade as long as no slope exceeds 20%

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 10 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA 1bs
First calculate the load removal at 1.1 in‘hour

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

C = runoff coefficient for the drainage area = 0.21 C = Runoff Coefficiant = 0.546 (IC)’ + 0.328 (IC) + 0.03
i = design rainfalt intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.23 cubic feet/sec

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

Q = Runoff rate calculated above = 0.23 cubic teet/sec
A = Water surface area in the wet vault = 150 square feet
Vor = Overilow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent
Load removed by Wet Vault =  #VALUE! |bs

H a bypass occurs at a rainfall imensity of less than 1.1 inhours
Calculate the efficiency reduction for the actual reinfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 infhour
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 Designed as Required in RG-348 Pages 3-79 10 3-83
PERMEAELE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

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

Eqor=[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, = 85 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)
Lp = Eyor X P X (A; X 34.6 X As X0.54) = 315.89 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= Q.0000 ac
TSS Removal for Uncaptured Area = 0.00 Ibs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Madel Size (if multiple vatues provided in Calculated
Model Size or it you are choosing a larger modetl size) = Q Mode! Size
Surface Area = #N/A ft

Overflow Rate = #VALUE' Vi

Rounded Overflow Rate = #VALUE! Vg
BMP Efficiency % =  #VALUE! %

Lg Value=  #VALUE! |ps
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21, Vortech

TSS Load Credit =
is Sutficrent Treatment Available? (TSS Crecit » TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
Impervious Cover Qvertreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Effective Area =
Calculated Modsl Size(s) =

Actual Model Size (if choosing larger model size) =

Surtace Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Ly Value =

TSS Load Credit =
is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.}

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

#VALUE!

#VALUE!

#VALUE!

NA
0.0000
0.00

NA
#N/A

Vx1000

710
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

AVALUE!

#VALUE!

Ibs
ac

EA

Pick Madel Size

ft*
Vo
VG
Y
lbs

lbs



Texas Commission on Environmental Quality

TSS Removal Caiculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6
Date Prepared: 3/10/2015

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

Tex!l 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: Calcutations from RG-348 Pages 3-27 10 3-30
Page 3-29 Equation 3.3: Ly = 27.2{Ayx Py
where’ Lurotas srcsect = Required TSS removal resulting from the proposed development = 80% of increased ioad

Ay = 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 * = 45.67 acres Streets
Predevelopment impervious area within the limits of the ptan * = 0.00 acres 236,065 5.419

Total post-development impervious area within the limits of the plan’ = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6,225 510,450 11.718
P= 33 inches 17.14

Litotar prosECT = 15383 Ibs.
* The values entered in these figlds should be for the Lotal project 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. = A56
Totat drainage basin/outfall area = 14.39 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 28 6225 4.00 acres of IC
Post-development impervious area within drainage basin/outfall area = 6.66 acres 116018 2.66 acres of str
Post-development tmpervious fraction within drainage basin/outfall area = 0.46 6.66 Total IC (a:
L, BASIN = 5982 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Sand Filter

Removal efficiency = 89 percent
Aqualogic Cartridge Fifter
Bioretention
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 (L;) for this Drainage Basin by the selected BMP Type.
Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A; = Impervious area proposed in the BMP catchment area
Ae = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac = 14.09 acres # of Lots SF/Lot

A= 6.81 acres 29 6225 4.14 acres of IC
Ap = 7.28 acres 116018 2.66 acres of str
Lg= 7033 Ibs 6.81 Total IC (a

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




Desired Ly this pasin = 6294 [bs.

Fi= 0.89
6. Calcutate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 1.60 inches
Post Development Runoff Coefficient = 0.35
On-site Water Quality Volume = 28511 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sedimént = 5702
Total Capture Volume (required water quality volume(s) x 1.20) = 34214 cubic feet

The following sections are used 1o caiculate the required water quality volume(s) for the selected EMP.
The values for BMP Types not selected in cell C45 will show NA

7. Retention/lrrigation System Designed as Raquired in RG-348 Pages 3-42 |0 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter detarmined parmeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in AG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Fiftration System

Water Quality Volume for sedimentation basin = 34214 cubic feet
Mimimum filter basin area = 1584 square feet
Maximum sedimentation basin area = 14256 square feet For minimum water depth of 2 loet
Minimum sedimentation basin area = 3564 square feet For maximum water dapth of & feet

9B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = 34214 cubic feet 6.842.72 5
Minimum filter basin area = 2851 square feet
Maximum sedimentation basin area = 11405 square feet For minimum water depth of 2 feet
2851 square feet For Given waler depth
Minimum sedimentation basin area = 713 square feet For maximum water depth of B fest
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Reguired in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus & second WQV
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73
Required Water Quatity Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3-78

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


http:6.842.72

Reguired Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA carridges
Filter basin area (RiAg) = NA square feet
14. Stormwater Management StormFilter® by CONTECH
Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BEMPs [ LOAD REMOVALS ARE BASED UPON FLOW RATES
15. Grassy Swales Designed as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 000 acres
Rainfall intensity = i = 1.1 in/he
Swale Stope = 001 f/h
Side Slope (z) = 3
Design Water Depth =y = 033 #t
Weighted Runoff Coefficient = C = #DIV/0!
Acs = cross-sectional area of flow in Swale = #DIV/O! sf
Py = Wetted Perimeter = #DIV/0! feet
Ry = hydraulic radius of flow cross-section = Axg/Py, = #DIV/0! feet
n = Manning's roughness coefficient = 0.2
15A. Using the Method Described in the RG-348
Manning's Equation:  Q = 1.49 Acg R?* 8°°
n
b=0134xQ . 2y = #DIV/0! feet
Y‘ 67 so 5
Q=CiA= #DIV/0! cts
To calculate the llow velocity in tha swale
V {Velocity of Flow in the swale) = Q/A¢s = #DIV/IO! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/0! feet

-NOT CALCULATER WATER QUALITY VOLUMES

Pages 3-51 10 3-54

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

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/O! cfs
Manning's Equation Q = 0.76 cfs
Swale Width= 6.00 ft
Instructions are providad to the right (green comments)
Flow Velocity #DIV/o! ft/s
Minimum Length = #DIV/O! ft
Instructions are provided to the right (blue comments).
Design Width = 6 ft
Design Discharge = 0.76 cfs
Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

Error 1= 4DIV/O!

Error2 = #DIV/O!

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

16. Vegetated Filter Strips Designad as Required in RG-348

Pages 3-55 to 3-57
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There are no calculations required for determining the load or size of vegetative filter strips.

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

the sheet flow leaving the impervious cover is directod acrosse 15 teet of enginsered filter strips with maximum slope of 20% or
across 50 fee! of natural vegetation with a maximum slope of 10°% There can be a break in grade a3 long as no slope exceeds 20%

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

17. Wet Vaults Desigried as Required in RG-348 Pages 3-30103-32 & 3-79
Required Load Removali Based upon Equation 3 3 = NA |bs
First calculate the load removal at 1.1 infhour

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

C = runoff coefticient for the drainage area = 0.30 C = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.33 cubic feet/sec

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

Q = Runoff rate cafculated above = 0.33 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vog = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall inleasity o an 1.1 infhours
Caleulate the efficiency reduction lor the actual rainfall inter

sity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 05 infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0 83 percent

Resultant TSS Load removed by Wet Vault = §VALUE!  Ibs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in a Series Designad as Required in RG-348

Michael £ Barrett. Ph.D.. P.E. recommended that the coefficient for £, be changed from 0.5 1¢ 0.65 on May 3, 2006

Eqor =[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, = 89 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 0 04 percent

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

L= Eror X P X (A X 34.6 X Ap X0.54) = 7429.02 lbs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs
Impervious Cover Overtreatment= 0 0200 ac
TSS Removal for Uncaptured Area = 0.00 Ibs
BMP Sizing
Effective Area = NA EA
Calculated Mode! Size(s) = #N/A
Actual Modet Size (it multiple values provided in Calculated
Model Size or it you are choosing a larger model size) = v] Model Size
Surface Area = #N/A 2
Overflow Rate = HVALUE! V4
Rounded Overflow Rate = #VALUE! Vi

BMP Efticiency %=  #VALUE! %



21, Vortech

La Value =
TSS Load Credit =
ts Sufficient Treatment Availabie? {788 Credit > TSS Uncapt.)

TSS Treatment by BMP (LM + T3S Unecapt ) =

Reguired TSS Removal in BMP Drainags Area=
tmpervicus Cover Dvartreatmants
TSS Removat for Uncaptured Area =
BMP Sizing
Effaclive Area =
Calculated Modal Sizel(s) =

Actuat Model Size (if choosing larger model size) =

Surtace Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Ly Value =

T88 Load Credit =
is Sutficient Treatment Available? (TSS Credd » T8S Uncapt.)

TSS Treatment by BMP (LM + TSS Uncapt.} =

#VALUE!

H#VALUE!

#VALUE!

#VALUE!

NA
00000
con

NA
#N/A

Vx1000

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

HYALUE!

#VYALUES

HVALUE!

Ibs
ac
bs

EA

Pick #odel Size
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TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unil 5

Date Prepared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Plz
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.

€ the cursor over the cell

1. The Required Load Reduction for the total project: Calculations from RG-348 Page

o 3-30
Page 3-29 Equation 3.3: L,y = 27.2(Ayx P)

where’ Ly toraL ercuect = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = 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 * = 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 limits of the plan’ = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6,225 510,450 11.718
P:= 33 inches 17.14
L roTaL prROUECT = 15383 Ibs.
The values entered in these fields should be for the totsl project 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. = AS7
Total drainage basin/outfall area = 396 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 10 6225 1.43 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 143 acres - acres of street
Post-development smpervious fraction within drainage basin/outfail area = 0.36
Log w35 pasiy = 1283 ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Agualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wettand
Extended Detention
Grassy Swale
Relention / lrrigation
Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

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

HAG-348 Page 3-33 Equalion 3.7. Lg = (BMP efficiency) x P x (A; x 34.6 + Ag x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area
A, = Impervious area proposed in the BMP calchment area
Ap = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 396 acres

A= 143 acres # of Lots SF/Lot

Ap = 2.53 acres 10 6225 1.43 acres of IC for lots
Lp= 1341 tbs 0 acres of street

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




Desired Ly riis gasin = 1283 Ibs.

F= 0.96
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 2.80 inches
Post Development Runoff Coefficient = 0.29
On-site Water Quality Volume = 11598 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site impervious cover draining to BMP = 0.00 acres
impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 2320

Total Capture Volume (required water quality volume(s) x 1.20) = 13918 cubic fest
The loliowing sections are used to calculate the required water quality volume(s) for the selected BMP
The values for BMP Types not salected in cell C45 will show NA

7. Retention/lirigation System Designed as Required in AG-348 Pages 3-42 (0 3-46
Required Water Qualily Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 inhr Enter determined parmeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Desgned as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet Foar minimum water depth of 2 foet
Minimum sedimentation basin area = NA square feet Far maximum water depth of 6 feet

98B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet #VALUE! st at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Mintmum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in AG-348 Pages 3-868 to 3-71
Required capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WOV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus a second WQV.
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not axempt the required 20% increase with maintenance contract with AquaLoglcm



Required Sedimentation chamber capacity =
Filter canisters (FCs) to treat WQV =
Filter basin area (RIAg) =

14. Stormwater Management StormFilter® by CONTECH

Required Water Quatity Volume for Contech StormFilter System =

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs /| OAD REMOVALS ARE BASED UPON FLOW BATES - NOT CALCULATED WATER QUALITY VOLUMES

15. Grassy Swales

Desian parameters for the swale:

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

Rainfalf intensity =i =

Swale Slope =

Side Slope (z) =

Design Water Depth =y =

Weighted Runoff Coefficient = C =

Acs = cross-sectional area of flow in Swale =

Py, = Wetted Perimeter =

Ry = hydraulic radius of flow cross-section = Ags/Py =
n = Manning's roughness coefficient =

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

Q=149 A;sR**8°%°
n

Manning's Equation:

b=0134xQ .,y =
y' ¥ 08
Q=CiA=
To calculate the flow velocity in the swale.
V (Velocity of Flow in the swale) = Q/Acs =

Te calculate the resulting swale length

L = Minimum Swale Length = V (ft/sec) * 300 (sec) =

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 Equation Q =
Swaie Width=

Instructions are provided to the right (green comments).

Flow Velocity
Minimum Length =

Instructions are provided to the right (blue comments).

Design Width =
Design Discharge =
Design Depth =
Flow Velocity =
Minimum Length =

Dasigned as Required in RG-348

NA cubic feet
NA cartridges
NA square feet
NA cubic feet

Pages 3-5110 3-54

0.00 acres
000 acres
1.1 in/hr
001 Uit
3
033 f
#D1V/0!

#DIV/0!
#DIV/0!
#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#0D1V/0!

0.76 cfs

sf
feet
feet

feet

cfs

ft/sec

feet

cfs

Error 1= #DIV/O!

6.00 ft

#DIV/O!
#DIV/O!

ft/s
ft

6 ft
0.76 cfs
0.33 ft
0.32 cfs

97.48 ft

Error2 = #0IV/0!

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

16. Vegetated Filter Strips

Designed as Required in RG-348

Pages 3-55 10 3-57



There are nc calculations required for determining the load or size of vegetativ

e filter strips.

The 80% removal is provided when the contributing drainags area does not exceed 72 feet (direction of flow) and
the sheet llow leaving the impervious covar is directed across 15 feet of enginsered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long as no slope axceeds 20%

If vegelative filter strips are proposed for an interim permanent BMP, they may

56 of RG-348

be sized as described on Page

17. Wet Vaults Designed as Required in RG-348 Pages 3-30t0 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA bs
First calculate the lsad removal 3t 1.1 infhour
RG-348 Page 3-30 Equation 3.4: Q = CiA
C = runoff coefficient for the drainage area = 0.22 C = Runot Coefficient = 0,546 (IC)" + 0.328 (IC) + 0.03
i = design rainfal! intensity = 1.1 infhour
A = drainage area in acres = 1 acres

Q = flow rate in cubic feet per second =
RG-348 Page 3-31 Equation 3.5: Voq = Q/A

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

Voa = Overflow Rate =
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load removed by Wet Vault =

Il a bypass occurs at a rainfall intensity of less than 1.1 infhours
Calculnte the efficlency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs =

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

Resultant TSS Load removed by Wet Vault =

18. Permeable Concrete De

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in a Series Des

Michael E Barrett, Ph.D.. P.E. recommended that the coefficien
Eyor =(1-{(1-E,} X (1-0.65E;) x (1-0.25E,))| X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = E, =

EFFICIENCY OF THE SECCND BMP IN THE SERIES = E,

EFFICIENCY OF THE THIRD BMP {N THE SERIES = E; =

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

La = Evor X P X (A X 34.6 X Ap X0.54) =

20. Stormceptor

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtrealment=
TSS Removal for Uncaptured Area =

BMP Sizing
Effective Area =
Calcutated Model Size(s) =
Actual Modei Size (if multiple values provided in Calculated
Model Size or if you are choosing a targer model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lq Value =

0.24 cubic feet/sec

0.24 cubic teet/sec
150 square feet

0.00 feet/sec
54 percent

#VALUE!  Ibs

0.5 infhour

0 75 percent
0.83 percent

VALUE!  Ibs
signed as Required in RG-348 Pages 3-79 to 3-83
ed as Required in RG-348 Pages 3-32

t lor E, be changed from 0.5 to 0.65 on May 3, 2006
94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
B9 00 percent
70 00 percent

000 percent

1576.28 Ibs
NA Ibs
0.0000 ac
0.00 \bs
NA EA
#N/A
[s) Model Size
HN/A ft?
#VALUE! Vg
BVALUE! Vg
#VALUE! %

#VALUE!  |bs



TSS Load Credit=  #VALUE!  los
Is Sufficrent Treatment Available® (TSS Credil » T3S Uncapt.)  #VALUE?

TSE Treatmant by BMP (L + TSS Uncapt.} = #VALUE!

21. Voriech

Required TSE Removal in BMP Drainage Area= ibs

impernious Cover Oventreatmant= i ac

TSS Removal for Uncaplurad Area = 0.00 bs

BfiP Sizing
Effective Arga = NA EA
Calculated Model Size(s) = #N/A
Actual Mode! Size (it choosing larger mode! size) = Vx1000 Pick Madel Size
Surface Area = 7.10 fi?

QOverflow Rate = #VALUE! VY,
founded Overflow Rate = #VALUE!  V,
BMP Efficlency % = #VALUE! %
Lg Value =  #VALUE! |ps
TS5 Load Credt = #VALUE!  Ibs
Is Sulficient Treatment Avarabie? (TSS Credit > TSS Uncapt.)  #VALUE!

TSS Treatment by 8MP {LM + TSS Uncapt) = #VALUE!




Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5§
Date Prepared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Pla
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.

>e the cursor over the cell

1. The Required Load Reduction for the total project; Calculations from R(G-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)

where: Ly TotaL srcsect = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = Net increase in impervious area for the project
P = Average annual precipitation, inches

Stte Cata: Determine Required Load Removal Based on the Entire Project

County = Comal
Total project area included in plan © = 4567 acres Streels
Predevelopment impervious area within the limits of the plan * = 0.00 acres 236,065 5.419
Total post-development impervious area within the limits of the plan® = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6,225 510.450 11.718
= 33 inches 17.14
L toTaL or = 15383 ibs.

The values entered in these fields should be for the tolal project area

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

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

Drainage Basin/Outfall Area No. = A58
Total drainage basin/outfall area = 2.88 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 4 6225 0.57 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.57 acres - acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.20
LmTHis BasiN = 513 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFiiter
Constructed Wettand
Extended Detention
Grassy Swale
Retention / Irrigation

Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

4. Calculate Maximum TSS Load Removed [Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Fage 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: A¢ = Total On-Site drainage area in the 8MP catchment area

A, = Impervious area proposed in the BMP catchment area
Ag = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

= 2.88 acres
s = 0.57 acres # of Lots SF/Lot
Ap = 2.3t acres 4 6225 0.57 acres of IC for lots
Lg= 555 Ibs 0 acres of street

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




Desired Ly this gasin = 513 lbs.

F= 0.92
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 t0 3-36
Rainfall Depth = 2.00 inches
Post Development Runoft Coefficient = 0.20
On-site Water Quality Volume = 4181 cubic feet

Caiculations from 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 = 0
Oft-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 836
Total Capture Volume (required water quality volume(s) x 1.20) = 5017 cubic feet

The following sections are used to calculate the requirad water quality volume(s) for the selecled EMP,
The values lfor BMP Types not selectad in cell C45 will show NA

7. Retention/lrrigation System Designed as Required in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 01 infhr Enter determined parmeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required m RG-348 Pages 3-58 ta 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet Far maximum water depth of 8 feat

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic teet #VALUE! sf at 4’ of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feat
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 10 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Jesigned as Aequired in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times tha WQV
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacily
plus a second WQV.
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in AG-348 Pages 3-74 1o 3-78

** 2005 Technical Guidsnce Manual (RG-348) does not exempt the required 20% increase with maintenance contract with Aqual.ogic™



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

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Cover in Drainage Area = Q.00 acres
Rainfall intensity = 1 = 1.1 invhr
Swale Slope = 001 fut
Side Slope (z) = 3
Design Water Depth =y = 0.33 ft

Weighted Runoff Coefficient = C = #DIV/O!

Acs = cross-sectional area of flow in Swale = #DIV/O! st
Py = Wetted Perimeter = #DIV/O! feet
Ry = hydraulic radius of flow cross-section = Acs/Py = #DIV/O! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q= 1.49 Acg R2* S°°
n

pb=0134xQ
y|57SOS

szy = HDIVOL  feet

Q=CiA= #DIV/O! cfs
To calculate tha flow velocity in the swale:
V (Velocity of Fiow in the swale) = Q/Acs = #DIV/0! ft/sec
To calculate the resulting swale length:
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 parameters must be modified and the solver rerun.

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/O! cfs

Manning's Equation Q = 076 cis Error 1= #DIV/O!
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).
Flow Velocity #DIV/0! ft/s

Minimum Length = #DIV/O! ft

Instructions are provided to the right (blue commants).

Design Width = 6 ft
Design Discharge = 076 cls Error2 = #DiV/0!
Design Depth = 0.3 #t
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 #t

If any of the resulting values do not meet the design requiremeant set forth in RG-348, the design paramaters may be madified and the solver rerun.
if any of the resulting values stiil do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be passible

16. Vegetated Filter Strips Designad as Required in RG-348 Pages 3-55 10 3-57


http:RG-:J..I8

There are no calculations required lor determining the load or size of vegetative filter strips,

The B0% removal is provided when the contributing drainage area does not exceed 72 feet (direction of llow) and

the sheat flow leaving the impervious cover is directed across 15 feat of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10% There can be & break in grade as long as no slope excesds 20%

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

17. Wet Vaults

Required Load Removal Based upon Equation 3 3 =

First calculate the load removal a1 1.1 infhour
RG-348 Page 3-30 Equation 3.4: Q = CiA
C = runoft coefficient for the drainage area =
i = design rainfalf intensity =
A = drainage area in acres =
Q = flow rate in cubic feet per second =

RG-348 Page 3-31 Equation 3.5; Vpa = Q/A

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

Vor = Overflow Rate =
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load removed by Wet Vault =

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

Actual Ramnfall Intensity at which Wet Vault bypass Occurs =

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

Resultant TSS Load removed by Wet Vault =

Designed as Required in RG-348

Pages 3-3010 3-32 & 3-79

NA Ibs

0.12
1.1 infhour
1 acres

0.13 cubic feet/sec

0.13 cubic feet/sec
150 square feet

0.00 feevsec
53 percent

#VALUE! Ibs

0.5 in/hour

075 percent
0.83 percent

#VALUE! Ibs

C = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03

18. Permeable Concrete Designed as Raquired in RG-348 Pages 3-79 tc 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

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

Pages 3-32

Michael E. Barreltt, Ph.D.. P.E. recommended thal the coefficient for E, be changed tram 0.5 1o 0.65 on May 3, 2006

Eror=[1-((1-Ey) 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 Ap VALUES ARE FROM SECTION 3 ABOVE)

Lg = Eror X P X (A, X 34.6 X Ap X0.54) =

20. Stormceptor

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Remova! for Uncaptured Area =

BMP Sizing
Effective Area =
Calculated Mode! Size(s) =
Actual Modet Size (if multiple values provided in Caiculated
Model Size or if you are choosing a larger model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lq Value =

94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
89 00 percent

70.00 percent

000 percent

652.22 Ibs
NA bs
0 0000 ac
0.00 Ibs
NA EA
#N/A
0 Model Size
UN/A f?
#VALUE! Vg
#VALUE! V4
HVALUE' %

#VALUE! |bs



TS5 Load Credit = #VALUE!
15 Suthcient Treatment Available? (TS5 Credit » TSS Uncapt)  BVALUE!

TES Trealment by BMP (LM + TSS Uncapt} = #VALUE'

21. Vortech
Reguired TSS Removal in BMP Dramnage Area= MA
Impervious Cover Overirgatments= oot
TSS Removal for Uncaptured Area = 0.cC
BH#P Sizing
Effective Area = NA
Calculated Mode! Sizels) = HINFA
Actual Model Size {if choosing larger model size) = Vx 1000
Surface Area = 7.10

Overflow Rate = H#VALUE!

Rounded Overtflow Rate = #VALUE!

BMP Efficiency % = #VALUE!

LpValue=  #VALUE!

TSS Load Credit = §VALUE!

Is Sufficient Treatment Available? (TSS Credit » TSS Uncapl)  BVALUE!

T3S Treatment by BMP (LM + TSS Uncapt.) = #VALUE’

Ibs

ibs
ac
ibs

EA

Pick Modet Size

'
Ver
Vor
%

ibs

los



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit §

Date Prepared: 3/10/2015

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

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations trom AG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)

where: Lt totaL prosecT = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = 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 * = 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 limits of the plan® = 17.14 acres Lots SF/Lot
Total post-development simpervious cover fraction * = 0.38 82 6,225 510,450 11.718
P= 33 inches 1714
L rotaL srosect = 15383 Ibs.
* The values entered in these fislds should be for the total project area
Number of drainage basins / outfalls areas leaving the plan area = [
2. Drainage Basin Parameters (This information should be provided for each basin):
Drainage Basin/Outfall Area No. = AS5-9
Total drainage basin/outfall area = 260 acres # of Lots SF/Lot
Predevelopment impervicus area within drainage basin/outfall area = 0.00 acres 4 6225 0.57 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.57 acres = acres of street
Post-development impervicus fraction within drainage basin/outfall area = 0.22
Ly tiis Basin = 513 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
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 (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A x 34.6 + Az x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
La = TSS Load removed from this catchment area by the proposed BMP

Ac = 2.60 acres

A= 0.57 acres # of Lots SF/Lot

Ap = 2.03 acres 6225 0.57 acres of IC for lots
Lp = 551 Ibs 0 acres of street

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



Desired Ly tris sasiv = 513 Ibs.

[z 0.93
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 2.20 inches
Post Development Runoft Coefficient = 0.21
On-site Water Quality Volume = 4433 cubic feet

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

Of-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 887
Total Capture Volume (required water quality volume(s) x 1.20) = 5319 cubic feet

The lollowing sections are used to calculate the required waler quality voluma(s) for the selecled BMP
The values for BMP Types not selected in cell C45 will show NA

7. Retention/lrrigation System Deasigned as Required In RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 infhr Enter determined permeability rate or assumed value of 0.1
irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 1o 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square teet For minimum water depth of 2 fest
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet SVALUE! st at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 fest
Minimum sedimentation basin area = NA sguare feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in AG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Reguired capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity

plus a second WQV

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in AG-348 Pages 3-74103-78

+* 2005 Technical Guidance Manual (RG-348) does not exempl the required 20% increase with maintenance contract with AauaLogrc"’



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

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Desian parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 000 acres
Raintall intensity =i = 1.1 in/hr
Swale Slope = 001 it
Side Slope (2) = a
Design Water Depth =y = 033 ft
Weighted Runoft Coefficient = C = #DIV/O!
Acs = cross-sectional area of flow in Swale = #DIV/0! sf
Py, = Wetted Perimeter = #DIV/Q! feet
Ry = hydraulic radius of flow cross-section = Ags/Py, = #DIV/0! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Acg R2* §%°

n

p=0134xQ _,y = #DV/O! feet
y\67 805
Q=CiA = #DIV/O! cts
. city in the swale
V (Velocity of Flow in the swale) = Q/Acs = #DIV/O! f/sec
To calculate the resulting swale length:

L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/O! feet

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.

15B. Alternative Method using Excel Solver

Design Q = CiA = #DIV/0! cfs
Manning's Equation Q = 0.76 cfs Error 1= #DIV/O!
Swale Width= 6.00 ft

Instructions are provided to the right (green comments)

Flow Velocity #DIV/0! fi/s
Minimum Length = #DIV/O! ft

Instructions are provided to the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cfs Error2= #DIV/0!
Design Depth = 033 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

If any of the do not meat the

still do not me

et forth in RG-348, the d
ent sei forth in RG-348,

#sign parameters may be modified and the so

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



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

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

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or
across 50 leat of natural vegetation with a maximum slope of 10% There ¢an be a break in grade ss long as no slope exceeds 20%

1 vegatative filter strips are proposed for an interim permanent BMP, they may

be sized as described on Page 3-56 ol RG-348

17. Wet Vaults Designed as Required in A2-348 Pages 3-30 to 3-32 & 3-79

Required Load Removal Based upon Equation 3.3 =
First calculate the load removal at 1.1 inhour
RG-348 Page 3-30 Equation 3.4: Q = CiA
C = runoff coefficient for the drainage area =
i = design rainfall intensity =
A =drainage area in acres =
Q = flow rate in cubic feet per second =

RG-348 Page 3-31 Equation 3.5: Vga = QVA

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

Vor = Overflow Rate =
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load removed by Wet Vault =

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

Actual Rainfall Intensity at which Wet Vault bypass Occurs =

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

Resultant TSS Load removed by Wet Vault =

18. Permeable Concrete De

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

NA Ibs

0.13 € = Runoff Coetficient = 0.546 (IC)° + 0.328 {IC) + 0.03
1.1 in/hour
1 acres

0.14 cubic fest/sec

0.14 cubic feet/sec
150 square feet

0.00 feet/sec

53 percent

#VALUE! Ibs

05 infhour

0 75 percent
0.83 percent

#VALUE!  lbs

signed as Required in AG-348 Pages 3-79 10 3-83

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

Michael E. Barrett, Ph.D.. P.E recommended that the coefficien
Eror =[1-{(1-E,) X (1-0.85E;) x (1 - 0.25E,))] X 100 =

EFFICIENCY OF FIRST BMP IN THE SERIES = E, =

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

n

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)

La = Eror X P X (A X 34.6 X Ap X0.54) =

20. Stormceptor

Required TSS Removal in BMP Drainage Area=
impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =

BMP Sizing
Effective Area =
Calculated Model Size(s) =
Actual Model Size (it multiple values provided in Calculated
Model Size or if you are choosing a targer model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Value =

t for E, be changed from 0.5 1o 0.65 on May 3, 2006
94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
89 00 percent

7000 percent

000 percent

647.53 Ibs

NA ibs

0 0000 ac

0.00 Ibs

NA EA

#N/A
0 Model Size

#N/A i
#VALUE! V4
#VALUE! Vg4
#VALUE! %

#VALUE!  |ps



TSS Load Credit =
Is Sufficient Treatment Avallable? (TSS Credit > TSS Uncapt.)

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

21. Vortech
Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
EHective Area =
Calculated Mode! Size(s) =

Actual Mode! Size (if choosing larger model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Valua =

TSS Load Credit =
is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

TSS Treatment by BMP (LM + TSS Uncapt ) =

#VALUE!

#VALUE!

#VALUE!

NA
0 0000
0.00

NA
#N/A

Vx Il

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

H#VALUE!

#VALUE!

los

Pick Model Size



Texas Commission on Environmental Quality
TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6
Date Prepared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

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

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

Page 3-29 Equation 3.3: Ly =27 2(Ayx P)
where: L toraL prc.ecr = Required TSS removal resulting from the proposed development = 80% of increased load

A, = 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 ~ = 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 limits of the plan® = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.38 82 6,225 510,450 11.718
P= 33 inches 17.14
Lu toraLprosect = 15383 Ibs.
* The values entered in these fields should be for the t1otal project area
Number of drainage basins / oulfalls areas {eaving the plan area = ]
2. Drainage Basin Parameters (This information should be provided for each basin):
Drainage Basin/Outfall Area No. = A 512
Total drainage basin/outfall area = 0.30 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 0 6225 0.00 acres of IC
Post-development impervious area within drainage basin/outfall area = 0.20 acres 8905 0.20 acres of str
Post-development impervious fraction within drainage basin/oulfall area = 0.68 0.20 Totai IC (a
Lhi THiS BASIN = 183 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = None

Removal efficiency = 0 percent
Aqualogic Cartridge Filter
Bioretention
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 (Lg) for this Drainage Basin by the selected BMP Type.

H(3-348 Page 3-33 Equation 3.7. Lg = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area
A, = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 0.30 acres # of Lots SFitot

A = 0.20 acres 0 6225 0.00 acres of IC
Ap = 0.10 acres 8905 0.20 acres of str
Lg= 0 ibs

0.20 Total IC (a

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



Desired Lis 105 aasin =

F=

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfali area.

Rainfali Depth =
Post Development Runoff Coefficient =
On-site Water Quality Volume =

Off-site area draining to BMP =

Off-site Impervicus cover draining to BMP =
Impervious fraction of off-site area =
Off-site Runoff Coefficient =

Off-site Water Quality Volume =

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

#DIv/0!

Caiculations from RG-348 Pages 3-34 10 3-36

#DIv/ol inches
0.49
#DIV/0! cubic feet

Calculations from RG-348  Pages 3-36 to 3-37
0.00 acres
0.00 acres
0

0.00

#DIV/0! cubic feet

#DIV/0!

#DIV/0! cubic feet

The following sections are used to calculate the required waler guality volume(s) for the selected BMP

The vaiues for EMP Types not selected in cell C45 wili show NA
7. Retention/Irrigation System

Required Water Quality Volume for retention basin =
Irrigation Area Calculations:

Soil infiltration/permeability rate =
Irrigation area =

8. Extended Detention Basin System

Required Water Quality Volume tor extended detention basin =

9. Filter area for Sand Filters
9A. Full Sedimentation and Filtration System

Waler Quality Volume for sedimentation basin =
Minimum filter basin area =
Maximum sedimentation basin area =
Minimum sedimentat:on basin area =

9B. Partial Sedimentation and Filtration System
Water Quality Volume for combined basins =
Minimum filter basin area =
Maximum sedimentation basin area =

Minimum sedimentation basin area =

Designed as Required in RG-348

Designed as Required in RG-348

Designed as Requirad in RG-348

Pages 3-42 to 3-46

NA cubic feet

0.1 in/hr Emer detarmined permeability rate or assumed value of 0.1
NA square feet

NA acres

Pages 3-46 to 3-51

NA cubic feet

Pages 3-58 to 3-63

NA cubic feet
NA square feet
NA square feet For minimum watar depth of 2 feet
NA square feet For maximum water depth of 8 feet
SF @ Given Depth Given Depth Width
NA cubic feet #VALUE! 5
NA square feet
NA square feet For minimum watar depth of 2 faet
NA square feet Faor Glven waler depth
NA square feet For maximum water depth of 8 leet

10. Bioretention System

Required Water Quality Volume for Bicretention Basin = NA

11. Wet Basins

Dasigned as Required in RG-348

Designed as Required in RG-348

Pages 3-63 to 3-65

cubic feet

Pages 3-66 ta 3-71

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

12. Constructed Wetlands

Required Water Quality Volume for Constructed Wetlands =

13. AquaLogic™ Cartridge System

Jesigned as Required in RG-348

Designed as Required in RG-348

NA
NA

cubic feet
cubic feet

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

Pages 3-71 10 3-73
NA

cubic feet

Pages 3-74 10 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLognc'u.

60

60

60

60



Required Sedimentation chamber capacity =
Filter canisters (FCs) to treat WQV =
Filter basin area (RIAg) =

14. Stormwater Management StormFilter® by CONTECH

Required Water Quality Volume for Contech StormFilter System =

NA cubic feet
NA cartridges
NA square feet
NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs /LOAD REMOVALS ARE BASED UPON FLOW RATES

15. Grassy Swales

Desian parameters for the swale:

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

Rainfall intensity =1 =

Swale Slope =

Side Slope (z) =

Design Water Depth =y =

Weighted Runoff Cosefficient = C =

Acg = cross-sectional area of flow in Swale =

Py = Wetted Perimeter =

Ry = hydraulic radius of flow cross-section = Ace/Py, =
n = Manning's roughness coefficient =

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

Manning's Equation:  Q = 1.49 Acg Ry>* 8°°
n
b=20.134xQ -zy =
y|157 SOS
Q=CiA=

To calculate the llow velocity in the swals:
V (Velocity of Flow in the swale) = Q/A¢g =
To calculate the resulting swale length

L = Minimum Swale Length = V (ft/sec) * 300 {sec) =

Dasigned as Required in RG-348

0.00 acres
0.00 acres
1.1 in/hr
001 i
3
0.33 ft
#DIV/O!
#DIV/0! st
#DIV/O! feet
#DIV/O! feet
02
#DIV/O! feet
#DIV/O! cfs
#DIV/0! ft/sec
#Div/0! feet

-ROT CALCULATED WATER QUALITY VOLUMES

Pages 3-51 ta 3-54

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

15B. Alternative Method using Excel Solver

Design Q = CiA =

Manning's Equation Q =
Swale Width=

Instructions are provided to the right (green comments)

Flow Velocity
Minimum Length =

Instructions are provided to the right (blue comments).

Design Width =
Design Discharge =
Design Depth =
Flow Velocity =
Minimum Length =

#DIV/O! cfs
0.76 cfs
6.00 ft

#DIV/O!
#DIV/0! ft

6 ft
0.76 cis
0.33 ft
0.32 cfs

97.48 ft

Error 1= #DIV/Q!

Error2= #DIV/O!

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

16. Vegetated Filter Strips

Designed as Required in RG-348

Pages 3-55 10 3-57


http:IHE.f.QI

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

The 80% removal is provided when the contributing drainage area does nol excead 72 feet (direction of flow) and

the sheet flow leaving the impervious cover is directed across 15 feet of engineared fiker strips with maximum slope of 20% or
scross 50 feet of natural vegetation with a maximum slope of 10% There can be a break in grade as long as no slope exceeds 20%

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

17. Wet Vauits Dasigned as Raquired in RG-348 Pages 3-30 10 3-32 8 3-79
Required Load Removal Based uoon Equation 3 3 = NA Ibs
First calculate the load removal a1 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.51 C = Runoff Coetficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = | acres
Q = tlow rate in cubic feet per second = 0.56 cubic feet/sec

RG-348 Page 3-31 Equation 3 5; Vgq = Q/A

Q = Runolf rate calculated above = 0.56 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vog = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vauit = #VALUE!  Ibs

It & bypass occurs af a ramnfall intensity of less than 1.1 infhours
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent
Efficiency Reduction for Actual Rainfal! Intensity = 0.83 percent
Resultant TSS Load removed by Wet Vault = #VALUE!  Ibs
18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 10 3-83

PEAMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E Barrett, Ph.D.. P.E. recommanded thal the coetiicient for E; be changed from 0.5 1o 0.65 on May 3, 2006

Evor=[1-({1-E,) X (1-0.65E,) x (1-0.25E5))] X 100 = 94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES =€, = £9.00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 percent

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

Lg=Eyor X P X (A X 34.6 X A; X0.54) = 221.03 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 bs
BMP Sizing
Etfective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A ft?

Overllow Rate = #VALUE!  V,
Rounded Overflow Rate = #VALUE! Vg
BMP Efficiency % =  #VALUE! %



21. Vortech

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overreatment=
TSS Removal for Uncaptured Area =
BMP Sizing

Effective Area =
Calculated Mode! Size(s) =

Actual Model Size (it choosing larger mode! size) =

Surface Area =

Overtlow Rate =
Rounded Overflow Rate =
B8MP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit » TSS Uncapt.)

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

#VALUE!

#VALUE!

#VALUE!

#VALUE!

7.10
H#VALUE!
#VALUE!
#VALUE!
#VALUE!

H#VALUE!

#VALUE!

#VALUE!

Ibs

Ibs

lbs

EA

Pick Model Size

#
V,

o

vu
%

Ibs

Ibs



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6
Date Prepared: 3/10/2015

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 indicale location of instructions in the Technical Guidance Manual - RG-348.

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Axx P)
where: L roraL prcsect = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = 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 = 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 limits of the plan” = 17.14 acres Lots SF/Lot
Total post-development impervious cover fraction ' = 0.38 82 6,225 §10,450 11.718
P= 33 inches 17.14

L rorac rrousct = 15383 Ibs.
* The values entered in these fields should be for the total project area
Number of drainage basins / outfalls areas leaving the plan area = ]

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

Drainage Basin/Outfall Area No. = A5-4A
Total drainage basin/outfall area = 0.28 acres 4 of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres Qo 6225 0.00 acres of IC
Post-development impervious area within drainage basin/outfall area = 017 acres 7396 0.17 acres of str
Post-development impervious fraction within drainage basin/outfali area = 0.61 0.17 Total IC (a
Lot THis BASN = 152 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = None

Removal efficiency = 0 percent
Aqualogic Cartridge Filter
Bioretention
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 (Lp) for this Drainage Basin by the selected BMP Type.
HG-348 Page 3-33 Equation 37, Ly = (BMP efticiency) x P x (A x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMF catchment area

A = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 0.28 acres # of Lots SF/Lot

A= 017 acres 0 6225 0.00 acres of IC
Ap = 0.11 acres 73986 0.17 acres of str
Lg= 0 Ibs 0.17 Total IC (a:

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




Desired Ly tis sasiv = 1] lbs

F = #DIV/0!
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34103-36
Rainfall Depth = #Div/o! inches
Post Development Runott Coefficient = 0.42
On-site Water Quality Volume = #DIV/0! cubic feet

Calculations from RG-348

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 = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = #Dtv/ot cubic feet
Storage for Sediment = #DIV/0!

Total Capture Volume (required water quality volume(s) x 1.20) = #DIV/01 cubic feet

The following sections are used lo calculate the required water quality volume(s) for the selected BMP
The values for BMP Types not selected in cell C45 will show NA

7. Retention/lrrigation System Deasigned as Required in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

{rrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as RBequired in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet

9. Fifter area for Sand Filters

signed 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 feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimur ar depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = NA cubic feet #VALUE| 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
NA square feet For Given water depth

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

10. Bioretention System Designed as Requred in RG-348 Pages 3-63 10 3-85
Required Water Quality Valume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet es the WQV

Required capacity at WQV Elevation = NA cubic feet  Total Capacit ould be the Perman
plus a second WQV

Pool Capacity

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-711t0 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3-78

~

** 2005 Technical Guidance Msnual (RG-348) does not exempt the required 20% increase with mainte tract with »‘n.:r_nLugir"',



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

14. Stormwater Management StormFiiter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs /L.OAD REMOYALS ARE BASED UPQN FLOW RATES : NOT CALCULATED WATER QUALITY YOLUMES
15. Grassy Swales Designed as Required in RG-348 Pageas 3-51 1o 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0,00 acres
Impervious Cover in Drainage Area = 0,00 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slops = 001 fh
Side Slope (z) = 3
Design Water Depth =y = 033
Weighted Runoff Coefficient = C = #DIV/0!
Acs = cross-sectional area of flow in Swale = #DIV/0! st
Py, = Wetted Perimeter = 4DIV/0! feet
Ry, = hydraulic radius of flow cross-section = Acg/Py, = #DIV/0! feet
n = Manning's roughness coefficient = 02

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

Manning's Equation:  Q = 1.49 Aes R,2* S°°

n
p=013axQ . zy = #DIV/O! feet
v g8

Q=CiA= #DIV/O! cts

To calculate the flow velocity in the swale:

V (Velocity of Flow in the swale} = Q/Aqs = #DIV/0! ft/sec
To coleulate the resulting swale length

L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/O! feet

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.

15B. ARernative Method using Excel Solver

Design Q = CiA = #DIV/0! cfs
Manning's Equation Q = 0.76 cfs Efror 1= #DIV/O!
Swale Width= 6.00 ft

Instructions are providad to the right (green comments).

Flow Velocity #DIV/0! ft/s
Minimum Length = #DIV/0! ft

Instructions are provided to the right (blue comments).

Design Width = 6 ft
Design Discharge = 0.76 cfs Error 2 = #DIV/0!
Design Depth = 0.33 #t
Flow Velocity = 032 cfs
Minimum Length = 97.48 ft

i any of the resulting velues do not meet the design raquiremant set forth in RG-348, the design parameters may be modified and the solver rerun
i any of the resulting values still do not maeet the design requirement sat forth in RG-348, widening the swale botlom value may not be possible.

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



There are no calculations required for detarmining the load or size of vegetative filter sirips

The 80% remaval is provided when the contributing drainage ares does not exceed 72 feel (direction of flow) and

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filler strips with maximum slope of 20% or
across 50 feel of natural vegetation with a maximum slope of 10% There can be a break in grade as long as no slope exceeds 20%

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 10 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA fbs

First calculate the load removal at 1.1 infhour

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

C = runoff coefficient for the drainage area = 0.43 C = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 infnour
A = drainage area in acres = 1 acres
Q = fiow rate in cubrc feet per second = 0.47 cubic feet/sec

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

Q = Runoff rate calculated above = 0.47 cubic feelsec
A = Water surface area In the wet vault = 150 square feet
Vog = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vauit = #VALUE! Ibs

i a bypass occurs at a rainfall intensity of leas than 1.1 infhours
Calculate the efficiency reduction for the actual rainfall intensity rate

Actua! Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 n/hour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

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

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

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required In R(3-348 Pages 3-32
Michael E, Barrett, Ph.D.. P.E recommended that the coefficient for E; be changed from 0.5 to 0.65 on May 3, 2006
Eror = [1-((1-E,) X (1- 0.85E,) x (1 - 0.25E5))] X 100 = 94.01 percent  NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E;

8300 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = 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)

Lr = Eror X P X (A, X 34.6 X Ap X0.54) = 184.08 lbs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = H#N/A
Actual Model Size (if multiple values provided in Calculated
Mode Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = HN/A 7

Overflow Rate = #VALUE!
Rounded Overflow Rate = #VALUE!
BMP Efficiency % =  #VALUE! %

Vo
v

o



21. Vortech

Lg Value =
TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)

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

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Effective Area =
Calculated Model Size(s) =

Actual Model Size (if choosing larger model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Lg Value =

TSS Load Credit =
Is Sufficient Treatment Avaitable? (TSS Credit > TSS Uncapt.)

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

#VALUE!

#VALUE!

#VALUE!

#VALUE!

NA
0.000
0.00

NA
#N/A

Vx1000

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

los

los
ac
Ibs

EA

Pick Model Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell.
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadsheet.
1. The Required Load Reduction for the total project: Calculations lrom RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3: Ly = 27.2(Axx P)

where: LutotaLprrosect = Required TSS removal resuiting from the proposed development = 80% of increased load
Ay = 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
Tota!l project area included in plan * = 45.67 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 111,142 2.551
Total post-development impervious area within the limits of the plan® = 7.84 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.17 3z 6,225 230,325 5.288
Pi= 33 inches 7.84
Lusvoral provect = 7036 Ibs.

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

Number of drainage basins / outfalls areas leaving the plan area = 6

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

Drainage Basin/Outfall Area No. = AS51
Total drainage basin/outtall area = 12.56 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 23 6225 3.29 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 5.49 acres 95920.4406 2.20 acres of street
Post-development impervious fraction within drainage basin/outfall area = 0.44 5.49 Total IC (acres)
Lot This sasis = 4927 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Sand Filter

Removal efficiency = 89 percent
Aqualogic Cartridge Filter
Bioretention
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 (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-32 Equation 3.7. Lg = (BMP efficiency) x P x (A x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
A = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 12.56 acres

A= 549 acres # of Lots SF/Lot

Ap = 7.07 acres 23 6225 3.29 acres of IC for fots
La= 5690 ibs 95920 2.20 acres of street

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



Desired Ly ris pasin = 5441 lbs.

F= 0.96
6. Calculate Capture Volume required by the BMP Type for this drainaqge basin / outfall area. Caloulations from RG-348
Rainfall Depth = 2.80 inches
Post Development Runoff Coefficient = 0.32
On-site Water Quality Volume = 41470 cubic feet

Calculations frem RG-348  Pages 3-38 1o 3-37

Oft-site area draining 1o BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Qff-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 8294
Total Capture Volume (required water quality volume(s) x 1.20) = 49764 cubic feet

The following sections are used to calculnte the required water quality volume(s) lor the selected BMP
The values for BMP Types not selected in cell C45 will show NA

Pages 3-34 to 3-

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calculations:

36

Soil infiltration/permeability rate = 01 in/hr Enter delermined parmeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63
9A. Full Sedimentation and Filtration System
Water Quality Volume for sedimentation basin = 49764 cubic feet
Minimum filter basin area = 2304 square feet
Maximum sedimentation basin area = 20735 square leet For minimum water depth of 2 feet
Minimum sedimentation basin area = 5184 square feet For maximum water depth of 6 teet

98B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth  Width
Water Quality Volume for combined basins = 49764 cubic feet 9,114.26 5.46
Minimum filter basin area = 4147 square feet
Maximum sedimentation basin area = 16588 square feet For minimum water depth of 2 fest
3448 square feet For Given water depth
Minimum sedimentation basin area = 1037 square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 FPages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Dasigned as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus a second WQV.
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designed as Required in AG-348 Pages 3-74 10 3-78

** 2005 Technical Guidance Manual (RG-348) doas not exempt the required 20% increase with maintanance contract with AqunLognc'“

90
90
90

90
90

Length
101.27

46.07765
184.3106

38.31365
11.51941
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Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges
Filter basin area (RIAg) = NA square feet
14. Stormwater Management StormFilter® by CONTECH
Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMP2 /LOAD REMOVALS ARE BASED UPON FLOW RATES
15. Grassy Swales Designed as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated Dy the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres
Rainfall intensity = 1 = 1.1 in/hr
Swale Slope = 0.01 futt
Side Slope (z) = 3
Design Water Depth =y = 0.25 ft
Weighted Runoff Coefficient = C = #DIV/0!
Acs = cross-sectional area of flow in Swale = #DIV/O! st
Py, = Wetted Perimeter = #DIV/0! feet
Ry = hydraulic radius of flow cross-section = Acg/Py,; = #DIV/Q! feet
n = Manning's roughness coefficient = 0.2
15A. Using the Method Described in the RG-348
Manning's Equation: Q= 1.49 Acs Ry* 8°°
n
p=0134xQ _ 2y = #DIV/IQ! feet
yV 67 SD 5
Q=CiA = #DIV/O! cfs
To calculate the flow velocity in the swals
V (Velocity of Flow in the swale) = Q/Acg = #DIV/O! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/O! feet

-NOT CALCULATED WATER QUALITY VOLUMES

Pages 3-51 10 3-54

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

15B. Alternative Method using Excel Solver

Design Q= CiA = #DIV/O! cfs
Manning's Equation Q = 2.74 cts
Swale Width= 36.91 ft
Instructions are provided ta the right (green comments).
Flow Velocity #DIV/O! ft/s
Minimum Length = #DIV/O! ft
Instructions are provided to the right (blue comments).
Design Width = 6 ft
Design Discharge = 0.76 cfs
Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 #t

Error 1 =

Error2 = #DIV/O!

if any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun,
It any of the resulting volues still do not meat the design requirement set forth in RG-348, widening the swale bottom value may not be pessible

16. Vegetated Filter Strips Designed as Required in RG-348

Pages 3-55 to 3-57



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

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

the sheet flow leaving the impervious cover is directed across 15 feat of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grode as long as no slope exceeds 20%.

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

17. Wet Vaults Designed as Required in AG-348 Pages 3-30103-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal at 1.1 in‘hour

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

C = runoff coefficient for the drainage area = 0.28 C = Runoff Coefficient = 0.546 (IC)* + 0.328 (IC) +0.03
i = design rainfall intensity = 1.1 in/hour
A =drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.31 cubic feet/sec

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

Q = Runoff rate calculated above = 0.31 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Voa = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 54 percent

Load removed by Wet Vault = #VALUE!  Ibs

i a bypass occurs at a rainfall intensity of less than 1.1 inhours
Calculate the stficiency reduction for the actual rainfall imensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 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
18. Permeable Concrete Designed as Raquired in RG-348 Pages 3-7910 3-83

PEAMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs installed in a Series Designed as Required in AG-348 Pages 3-32

Michael E. Barvett, Ph.D.. P.E. recommended that the coetficient for E; be changad from 0.5 to 0.65 on May 3, 2006

Eror =[1 - (1~ E4) 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, = 89,00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = €, = 7000 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0.00 percent

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

Lg=Eqor X P X (A X 34.6 X Ap X0.54) = 6009.92 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Qvertreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 bs
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = HN/A
Actual Mode) Size (if multiple values provided in Calculated
Modet Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A (S

Overflow Rate = #VALUE! Vg4
Rounded Overflow Rate = #VALUE! V4
BMP Efficiency % =  #VALUE! %



21, Vortech

Lg Value =
TSS Load Credit =
is Sufficient Treatment Availatle? (TSS Credit » TSS Uncapt.}

TSS Treatment by BMP (LM + TSS Uncapt.} =

Reguired TSS Remcval in BMP Drainage Area=
Imparvious Cover Overtraatmant=
TSS Removal tor Uncaptured Arag =
BMP Sizing
Effective Area =
Calculated Mode! Size(s) =

Actual Model Size {if choosing larger model size) =

Surface Area =

Cverflow Rate =
Rounded Overflow Rate =
8MP Efficiency % =

Lg Valug =

TSS Load Credit =
ts Sulticient Treatment Available? (TSS Credit > TSS Uncapt.}

TES Treatment by BMP (LM + TSS Uncapt.) =

EVALUE!

$VALUE!

KVALUE!

#VALUE!

NA
G 0000
0.00

NA
KN/A

Vx1000

710
#VALUE!
#VALUE!
#VALUE!
#VALUE!

#VALUE!

#VALUE!

#VALUE!

bs
ac
ibs

EA

Pick Mode! Size



Texas Commission on Environmentai Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5

Date Prepared: 3/10/2015

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

Place the cursor over the cell

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

Page 3-29 Equation 3.3. Ly = 27.2(Ayx P)

where: Lt 1oraL prosect = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = 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 " = 45.67 acres Streets
Predevelopment tmpervious area within the limits of the plan * = 0.00 acres 121,983 2.800
Total post-development impervious area within the limits of the plan® = 6.231 acres Lots SF/Lot
Total post-development impervious cover fraction ™ = 0.18 38 6,225 236,550 5.430
P= 33 inches 8.23
Lasvsracprosect = 7388 Ibs.
* The values entered in these fields should be lor the lotal project 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. = A5-2
Total drainage basin/outfall area = 1.02 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfali area = 0.00 acres 35 6225 0.50 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.68 acres 7825.4103 0.18 acres of street
Post-development impervious fraction within drainage basin/outtall area = 0.67 0.68 Total IC (acres)
Lt THis sasiv = 610 ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Aqualogic Cartridge Fiiter
Bioretention
Contech StormFilter
Constructed Wettand
Extended Detention
Grassy Swale
Retention / irrigation
Sand Filter
Stormceptor
Vegetated Fiiter Strips
Vortechs
Wet Basin
Wet Vault

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

R(G-348 Page 3-33 Equation 3.7 Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area
A = Impervious area proposed in the BMP catchment area
Ap = Pervious area remawrung in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac = 0.86 acres

A= 0.47 acres # of Lots SF/Lot

Ap = 0.39 acres 2 6225 0.29 acres of IC for lots
Lp= 377 lbs 7825.4 0.18 acres of street

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

0.47 Total IC (acres)



Desired Ly tis pasin = 377 Ibs.

F= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall araa. Calculations from RG-348 Pages 3-34 t0 3-36
Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.38
On-site Water Quality Volume = 4762 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 952
Total Capture Volume (required water quality volume(s) x 1.20) = 5714 cubic feet

The loilowing sections are used to caiculate the required water quality volume(s) tor the selected BMP,
The values for BMP Types not selected in cell C45 will show NA

7. Retention/lirigation System Designed as Requirad in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irngation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter detormined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in AG-348 Pages 3-46 to 3-51
Regquired Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of B feet

9B. Partial Sedimentation and Filtration System

SF @ Given Depth Given Depth Width
Water Quality Volume for combined basins = NA cubic feet #VALUE! 5
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
NA square feet For Given water depth
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feat
10. Bioretention System Designed as Required in BG-348 Pages 3-63 10 3-65
Regquired Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WaQv
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanant Pool Capacity
plus a second WQV
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 ta 3-73
7
Required Water Quality Volume for Constructed Wetlands = NA cubic teet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLog-c'“.

Length
90 #VALUE!

90 #VALUE!
90 #VALUE!

90 #VALUE!
90 #VALUE!



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges
Fitter basin area (RlAg) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING EMPa / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY YOLUMES

15. Grassy Swales

ad in RG-348 Pages 3-5110 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 102 acres
Impervious Cover in Drainage Area = #VALLUE acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 0 025 f/it
Side Slope (z) = :
Design Water Depth =y = 025 ft

Weighted Runoff Coefficient =C =  #VALUE!

Acs = cross-sectional area of flow in Swale = #VALUE!  sf
Pwa = Welted Perimeter = #VALUE!  feet
Ry = hydraulic radius of flow cross-section = Agg/Pyw = 8VALUE!  feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation; Q= 1.49 Acs R 8°°

n
p=0134xQ .5, = HVALUE' feet
yl 87 SDS

Q@=CiA= #VALUE! cfs
To calculate the flow velocity in the swala
V (Velocity of Flow in the swale) = Q/Acs =  #VALUE!  f/sec
To calculate the resulting swale length

L = Minimum Swale Length =V (#t/sec) * 300 (sec) =  4VALUE! feet

it 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 @=CiA=  #VALUE! cfs
Manning's Equation Q = 4.34 cfs Error 1= 5.82
Swale Width= 36.91 1t
Instructions are provided to the right (green comments)
Flow Velocity ~ #VALUE!  ft/s

Mintmum Length = #VALUE! ft

Instructions are provided to the right (blue comments).

Design Width = G ft
Design Discharge = 1.20 cfs Error2= #VALUE!
Design Depth = 0.33 ft
Flow Velocity = 0.51 cfs
Minimum Length = 154.12 ft

If any of the re
It any of the re

ing values do not meet the gn requirement set forth in RG-348, the design param
ing values still do not meet the design requirement set forth in RG-348, widening the

may be modified and the sclver rerun
» botiom value may not be possible

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



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

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

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or
ocross 50 leet of natural vegetation with a maximum slope of 10% There can be a break in grade 25 long a8s no slope excoads 20%

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal at 1 1 infhour

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

C = runoff coefficient for the drainage area = 0.49 C = Runolt Coetficient = 0.546 (IC}’ + 0,328 (IC) + 0.03
i = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.54 cubic feet/sec

RG-348 Page 3-31 Equation 3 5: Vg = Q/A

Q = Runoff rate calculated above = 0.54 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vogr = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 {RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! Ibs

If a bypass occurs at a rainfall intensity of lesa than 1.1 infhours
Calculate the efficiency reduction for the actual rainfall intensity rale

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 infhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Raintall Intensity = 0.83 percent

Resuitant TSS Load removed by Wet Vault = #VALUE!  Ibs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 1¢ 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

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

Eror=(1- (1 - Ey) X (1- 0.65E) x (1- 0 25E5))] X 100 = 94.01 percent  NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = E, = §9.00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70.00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 000 percent

THEREFORE, THE NET LOAD REMOVAL WQULD BE:
(A; AND Az VALUES ARE FROM SECTION 3 ABOVE)

Lgp=Eror X P X (A, X 34.6 X A; X0.54) = 506.21 Ibs
20. Stormceptor

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= C.0000 ac

TSS Removal for Uncaptured Area = 0.00 Ibs

BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = EN/A
Actual Model Size (if multipte values provided in Calculated
Model Size or it you are choosing a larger model size) = aQ Model Size

Surface Area = #N/A f?

Overflow Rate = #VALUE! Vo
Rounded Overtlow Rate =  #VALUE! V,
BMP Efficiency % =  #VALUE! %



21. Vortech

Lg Value =
TSS Load Credit =
Is Sufficient Treatment Available? {TSS Credit > TSS Uncapt.)

TSS Treatment by BMP {LM + TSS Uncapt.) =

Required TSS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaptured Area =
BMP Sizing
Effective Area =
Calcutated Model Size(s) =

Actual Modet Size (it choosing larger model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Ly Value =

TSS Load Credit =
Is Suffictent Treatment Available? (TSS Cradit » TSS Uncapt.)

TSS Treatment by BMP {LM + TSS Uncapt.) =

#VALUE!

#VALUE!

#VALUE!

#VALUE!

NA
0.0000
0.00

NA
#N/A

VXTI

7.10
#VALUE!
#VALUE!
#VALUE!
#VALUE!

H#VALUE!

HVALUE!

H#VALUE!

Ibs
ac
bs

EA

Pick Model Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

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

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 10 3-30
Page 3-29 Equation 3.3: L, = 27.2{A,x P)
where; Lis toraL prosECT = Required TSS removal resuiting from the proposed development = 80% of increased load

Ay = 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 * = 45.67 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 121,983 2.800

Total post-development impervious area within the limits of the plan® = B.231 acres Lots SF/Lot
Total post-development impervious cover fraction ' = 0.18 38 6,225 236,550 5.430
Pi= 33 inches 8.23

L totas pROJECT = 7388 Ibs.
* The values ed in these fields should ba for the 1c sroject aren
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. = A53
Total drainage basin/outfall area = 0.28 acres # of Lots SF/Lot
Predevetopment impervious area within drainage basin/outfall area = 0.00 acres 0s 6225 0.07 acres of IC for lots
Post-development impervious area within drainage basin/outfall area = 0.07 acres - acres of street
Post-devetopment impervious fraction within drainage basin/outfall area = 0.26
Lia ris Basin = 64 los.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFsiter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / trrigation
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.
RG-348 Page 3-33 Equation 27: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
A; = Pervious area remaining n the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac= 0.28 acres

A= 0.07 acres # of Lots SF/Lot

Ap = 0.21 acres 0.5 6225 0.07 acres of IC for fots
L= 68 Ibs 0 acres of street

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




Desired Lis = pasin = &4 Ibs.

F= 0.94
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Caleulations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 2.40 inches
Post Development Runoff Coefficient = 0.23
On-site Water Quality Volume = 571 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site impervious cover draining to BMP = 0.00 acres
Impervious fraction of ofi-site area = 0
Off-site Runoff Coefficient = 0.00
Oft-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 114
Total Capture Volume (required water quality volume(s) x 1.20) = 685 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected EMP
The vaiues for EMP Types not selecied in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 io 3-48
Required Water Qualily Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 infhr Enter determined parmeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-486 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feel

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet #VALUE! sf at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Requirad in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Aequired in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1,20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should ba the Permanent Fool Capacity
plus a second WQV
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71t0 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic feet
13. AquaLogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3-78

** 2005 Technical Guidance Manual (RG-348) does not exampl the required 20% increase with maintenance contract with AquaLogicm



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters {(FCs) to treat WQV = NA cartridges
Filter basin area (RIAg) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING EMPs { LOAD REMOVALS ARE BASED UPON FLOW RATES

15. Grassy Swales Designad as Required in RG-348

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 000 acres
Impervious Cover in Drainage Area = (.00 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 001 fuh
Side Slope (2) = 3
Design Water Depth=y = 033 f
Weighted Runoff Coeffictent = C = #DIV/0!
Ags = cross-sectional area of flow in Swale = #DIV/0! st
Py = Wetted Perimeter = #DIV/0! teet
Ry = hydrauiic radius of flow cross-section = Ags/Py = #DIV/Q! feet
n = Manning's roughness coefficient = 0.2
15A. Using the Method Described in the RG-348
Manning's Equation:  Q = 1.49 Acg R,** 8°°
n
p=0134xQ . 7y = #DIV/O! feet
y! 67 SD 5
Q=CiA= #DIV/O! cfs
To calculsie the flow velocity in the swals
V (Velocity of Flow in the swale) = Q/Azs = #DIV/0! fi/sec
To calculste the resulting swale length
L = Minimum Swale Length = V {(ft/sec) * 300 (sec) = #DIV/O! feet

NOT CALCULATED WATER QUALITY YOLUMES

5110

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

15B. Alternative Method using Excel Solver

Design Q@ = CiA = #DIV/O! cts
Manning's Equation Q = 0.76 cfs
Swale Width= 6.00 ft

Instructions are praovidad to the right (green comments)

Flow Velocity #DIV/0! ft/s
Minimum Length = #DIV/O! ft

Instructions are provided to the right (blue comments).

Design Width = gt
Design Discharge = 0.76 cts

Design Depth = 0.33 ft
Flow Velocity = 0.32 cfs

Minmum Length = 97.48 h

It any of the resulting values do not meel the design re
It any of the resulting values still do not mest the des

siremant set forth in RG-348, the design param
n requirement set forth in RG-348, widening the

16. Vegetated Filter Strips Designed as Required in RG-348

ters may be modified and th
ale bottom vaiue may nof

Error 1= #DIV/0!

Error 2 = #DIV/0!




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

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

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or
ncross 50 feet of natural vegetation with a maximum slope of 10%. There can be 2 break in grade as long as no slope exceeds 20%

i vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348
17. Wet Vaulis Designed as Required in RG-348 Pages 3-30 t0 3-32 & 3-79
Required Load Removat Based upon Equation 3.3 = NA Ibs

First calculate the load remaval at 1.1 inhour

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

C = runoft coetficient for the drainage area = 0.15 C = Runofl Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in‘hour
A = drainage area in acres = | acres
Q = flow rate in cubic feet per second = 0.16 cubic feet/sec

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

Q = Runoff rate calculated above = 0.16 cubic teet/sec
A = Water surface area in the wet vault = 150 square feet
Vor = Overflow Rate = 0.00 feet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = 8VALUE!  lbos

if & byposs occurs at a rainfall intensity of less than 1.1 inhours
Calculate the efficiency reduction for the actual rainiall intensity rate

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 = 0 7% percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designed as Required in RG-348 Pages 3-7910 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michaal E. Barrett, Ph.D.. P.E. recommended that the coetficient for E; be changed from 0.5 1o 0.65 on May 3, 2006

Eror=(1-((1- By 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, = A9 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0,00 percent

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

Lg = Eqor X P X (A X 34.6 X Ap X0.54) = B0.19 Ibs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA los
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 los
BMP Sizing
Effective Area = NA EA
Calculated Mode! Size(s) = #N/A
Actual Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a larger model size) = 0 Model Size
Surface Area = #N/A (IS

OQverflow Rate = EVALUE! Vg
Rounded Overflow Rate = #VALUE! Vu
BMP Efficiency % =  #VALUE! %

Ly Value =  BVALUE! |bs



TSS Load Credit = #VALUE! Ibs

Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)  #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!
21. Vortech
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal! for Uncaptured Area = 0.00 [}
BMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actual Model Size (it choosing larger model size) = Vx1000 Pick Model Size
Surface Area = 7.10 ft?

Overflow Rate = #VALUE! V.,
Rounded Overflow Rate = #VALUE! V,
BMP Efficiency % =  #VALUE! %

Lg Value = #VALUE! Ibs

TSS Load Credit=  #VALUE! Ibs
Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.)  #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) =  #VALUE!



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009

Additional infon

Project Name: Manor Creek Unit 5
Date Prepared:

nation is provided for cells with a red triangle in the upper right corner. Place

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

Characters shown in red are data entry fields.

3/10/2015

the cursor over the cell

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

1. The Required L oad Reduction for the total project:

Page 3-29 Equation 3.3: L,y = 27.2(AyxP)

Calculations from RG-348

Pages 3-27 to 3-30

where: Les rotaL provecy = Required TSS removal resulting from the proposed development = 80% of increased load

Ay = Net increase in impervious area for the project

P = Average annual prectpitation, inches

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

Total project area included in plan * =

Predevelopment impervious area within the limits of the plan * =

Comal
45.67
0.00

Total post-development impervious area within the limits of the plan® =

8.231

Totat post-development impervious cover fraction * =

0.18

p=

33

QTAL PROJECT =

* The values entered in these lields should be for the 1ot

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

7388

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

Drainage Basin/Outfall Area No.

Total drainage basin/outfall area =

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

LM THIS BASIN =

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips
percent

Removal efficiency =

Sand Filter
Stormceptor
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed [Lg) for this Drainage Basin by the selected BMP Type.
HG-348 Fage 3-33 Equation 3 7: L = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54)
where: A¢ = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area

Ap = Pervious area remaining in the BMP catchment area

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

Ac = 524 acres

A= 0.71 acres # of Lots SF/Lot

Ap = 4.53 acres 5 6225

Lg= 717 Ibs

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

AS54

5.24
0.00
071
0.14
641

80

acres
acres
acres

inches

Ibs.

acres
acres
acres

Ibs.

Lots

# of Lots

38

5

Streets

SF/Lot

SF/Lot

6,225

6225

121,983 2.800
236,550 5.430
8.23

071 acres of IC for lots
- acres of street

Agualogic Cartridge Filter

Biorete

ntion

Contech StormFiiter
Constructed Wetland
Extended Detention

Grassy Swale

Retention / Irrigation

Vegetated Filter Strips

0.71 acres of IC for lots
0 acres of street



Desired Ly riis pasin = 641 ibs.

F= 0.89
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 10 3-36
Rainfall Depth = 1.60 inches
Post Deveiopment Runoff Coefficient = 0.16
On-site Water Quality Volume = 4731 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Oft-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 946
Total Capture Volume (required water quality volume(s) x 1.20) = 5677 cubic feet

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

7. Retention/lirigation System Designed as Required in RG-348 Pages 3-42 1o 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 01 in/hr Enler detormined permeability rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designad as Required in RG-348 Pages 3-46 1o 3-51
Required Water Quality Votume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 fest
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 leet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet #VALUE! sf at 4' of depth
Minimum filler basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 leal
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-83 lo 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 1o 3-71
Required capacity of Permanent Pool = NA cubic feet  Parmanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacity
plus a second WQV.
12. Constructed Wetlands Designed as Required in RG-348 Pages 3-7110 3-73
Required Water Ouality Volume for Constructed Wetlands = NA cubic feet
13. Aqualogic™ Cartridge System Designad as Required in RG-348 Pages 3-74t0 3-78

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


http:Pemuu,.nt

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

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING EMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A= 000 acres
Impervious Cover in Drainage Area = 000 acres
Raintall intensity = i = 1.1 in/hr
Swale Slope = 001t
Side Slope (z) = 3 .
Design Water Depth =y = 033
Weighted Runoft Coefficient = C = #DIV/Q!
Acs = cross-sectional area of flow in Swale = #DIV/Q! sf
Py = Wetted Perimeter = #DIV/0!  feet
Ry = hydraulic radius of flow cross-section = Acs/Py = #DIV/Q! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Ac5 R,* §°°

n
b=.0.134xQ .5y = #DIV/O! feet
y\ 87 SO ]
Q=CiA= #DIV/O! cfs
To calculate the flow velocity in the swale
V (Velocity of Flow in the swale) = Q/Acg = #DIV/O! ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length = V {ft/sec) * 300 (sec) = #DIV/Q! 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 sofver rerun.

15B. Alternative Method using Excel Solver

DesignQ=CiA=  #DiV/0!  cis
Manning's Equatton Q = 0.76 cfs Error t = #DIV/O!
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity #DIV/Q! ft/s
Minimum Length = #DIV/O! ft

Instructions are provided to the right (blue camments).

Design Width = 6 ft
Design Discharge = 0.76 cfs Error2= #DIV/Q!
Design Depth = 033 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

If any of the resulting valugs do not meet tha design requiremant sat forth in RG-348, the design parameters may be modified and the solver rerun
H any of the resulting values still do not meet the design requirsment sat farth in RG-342, widening the swale bottom value may not be possibie.

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



There are nc calculations required for determining the load or size of vegetative filter strips.

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

the sheet flow leaving the impervious cover is directed scross 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with & maximum slope of 10% There can be » break in grade & long ns no slope exceeds 20%

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

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA lbs
First calculate the load removal at 1.1 infhour

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

C = runoft coefficient for the drainage area = 0.08 C = Runoff Coefficient = 0.548 (IC)* + 0.328 (IC) « 0.03
i = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.09 cubic feet/sec

RG-348 Page 3-31 Equation 3.5. Vgp = Q/A

Q = Runoff rate calculated above = 0.09 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet
Vo = Overtlow Rate = 0.00 feet/sec
Percent TSS Removai from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! Ibs

i a bypass occurs st a rainfall intensity of less than 1.1 infhours
Calculate the efficiency reduction for the actual rainfall imensity rate

Actual Rainfail Intensity at which Wet Vault bypass Occurs = 0.5 inhour
Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent
Efficiency Reduction for Actua! Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designed as Requlired in RG-348 Pages 3-79 to 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E. Barrett, Ph D.. P.E recommended that the coefficient for E, be changed from 0.5 to 0.65 on May 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, = 8% 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 70 00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0.00 percent

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

Lg = Ejor X P X (A; X 34.6 X Ap X0.54) = 842.75 lbs
20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA Ibs
Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 Ibs
BEMP Sizing
Effective Area = NA EA
Calculated Model Size(s) = #N/A
Actuat Model Size (if multiple values provided in Calculated
Model Size or if you are choosing a farger model size) = b} Model Size
Surface Area = HN/A ftt

Overflow Rate = #VALUE! V.
Rounded Cverflow Rate = #VALUE! VY,
BMP Efficiency % =  #VALUE! %

Lg Value=  #VALUE! 1bs



TSS Load Credit =
is Sutficient Treatment Available? (TSS Credit > 78S Uncapt.}

T8S Treatment by BMP (LM + 7SS Uncapt.) =

21, Vortech
Required T8S Remaoval in BMP Dranage Area=
Impervious Cover Overtreatments=
TS5 Remova! for Uncaptured Area =
BMP Sizing

EHeclive Area =
Caloulated Mode! Size(s) =

Actua! Model Size (if choosing larger model size) =

Surface Area =

Qvarflow Rate =
FRounded Overfiow Rate =
BMP Efficiency % =

Ly Value =

TSS Load Credit =
Is Sufficient Treatment Available? (TSS Credit » TSS Uncapl )

TSS Treatment by BMP (LM + T8S Uncapt.} =

HYALUE!

HVALUE!

FYALUE!

NA
0.0000
0.00

NA
BN/A

V1000

7.10
HVALUE!
HVALUE!
#VALUE!
HVALUE!

SVALUE!

#VALUE]

#VALUE!

tbs

jbs
ac
los

EA

Pick Model Size



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

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

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project: Calculations from RG-348 3-30
Page 3-29 Equation 3.3: Ly, = 27.2(Ayx P)
where Ly 1o7aL PROUECT = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = 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 ' = 45.67 acres Streets
Predevelopment impervious area within the limits of the plan * = 0.00 acres 121,983 2.800
Total post-development impervious area within the limits of the plan® = 8.231 acres Lots SF/Lot
Total post-development impervious cover fraction * = 0.18 38 6,225 236,550 5.430
Pi= 33 inches 8.23
7388 lbs
The volues entered in these fields should be for the total
Number of drainage basins / outfalls areas teaving the plan area = 9
2. Drainaqge Basin Parameters (This information should be provided for each basin):
Drainage Basin/Outfall Area No. = AS-5
Total drainage basin/outfall area = 0.83 acres # of Lots SF/Lot
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 2 6225 0.29 acres of iC for lots
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
Loz 1ris gasin = 257 \bs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 80 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wettand
Extended Detention
Grassy Swale
Retention / Irrigation

Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
AG-348 Page 3-33 Equation 3 7 Lg = (BMP efficiency) x P x (A; x 34.6 + Az x 0.54)
where: Ag = Total On-Site drainage area in the BMP catchment area
A = Impervious area proposed in the BMP catchment area

Ap = Pervious area remaining in the BMP catchment area
La = TSS Load removed from this catchment area by the proposed BMP

As= 0.83 acres

A= 0.29 acres # of Lots SF/Lot

Ap = 0.54 acres 2 6225 0.29 acres of IC for lots
La= 269 lbs 0 acres of street

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



Desired Ly 1145 pasin = 257 Ibs

F= 0.96
6. Calculate Capture Volume reguired by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 2.80 inches
Post Development Runoff Coefficient = 0.28
On-site Water Quality Volume = 2364 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 473
Total Capture Volume (required water quality volume(s) x 1.20) = 2836 cubic feet

The following seclions are used to calculate the required water quality volume(s) for the selected BMP.
The values for BMP Types not selected in cell C45 will show NA

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 (0 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calcufations:

Soil infiltration/permeability rate = 01 in/hr Enter delermined permeabllity rate or assumed value of 0.1
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 10 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Desmgned as Required in AG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum watar depth of § feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubtc feet #VALUE! sf at 4' of depth
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feel
Minimum sedimentation basin area = NA square feet For maximum waler depth of 8 feel
10. Bioretention System Designed 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 Requirad in RG-348 Pages 3-66 1o 3-71
Regquired capacity of Permanent Pool = NA cubic feet Parmanant Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet  Total Capacily should be the Permanent Pool Capacity

plus a second WQV,

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 1o 3-73
Required Water Quality Volume for Constructed Wetlands = NA cubic teet
13. Aqualogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempl the required 20% increase with maintenance conltract with AquLogu:T"



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA carridges
Filter basin area (RIAg) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

THE SIZING REQUIREMENTS FOR THE FOLLOWING BEMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES
15. Grassy Swales Designed as Required in RG-348 Pages 3-51 1o 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A= 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres
Rainfall intensity =i = 1.1 in/hr
Swale Slope = 0.01 fvh
Side Slope (z) = 3
Design Water Depth =y = 0.33 ft
Weighted Runoft Coetficient = C = #DIV/0!
Acs = cross-sectional area of flow in Swale = #DIV/0! sf
Py = Wetted Perimeter = #DIV/O!  feet
Ry = hydraulic radius of flow cross-section = Agg/Py = #DIV/O! feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation:  Q = 1.49 Acs R,>>S°°
n

p=0134xQ _ 2y #DIV/O! feet
yl 67 SDS
Q=CiA= #DIV/O! cfs
To calculate the flow velocity in the swale:
V (Velocity of Fiow in the swale) = Q/Acg = #DIV/0! ft/sec
To calculate the resuiting swale length
L = Minimum Swale Length = V {ft/sec) * 300 (sec) = #DIV/Q! feet

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun.
15B. Alternative Method using Excel Solver
Design Q = CiA = #DIV/O! cfs
Manning's Equation Q = 0.76 cfs Error 1= #DIV/Q!
Swale Width= 6.00 ft
Instructions are provided lo the right (graen comments).
Flow Velocity #DIV/Q! fi/s

Minimum Length = #DIV/O!

Instructions are provided to the right (blue comments).

Design Width = 6ft
Design Discharge = 0.76 cfs Error2 = #DIV/O!
Design Depth = 033 ft
Flow Velocity = 0.32 cfs
Minimum Length = 97.48 ft

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

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



Thare are no calculations required lor determining the load or size of vegetative filter strips

The B0% ramoval is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and

the sheet flow leaving the impervious cover is directed acroas 15 feet of engineersd filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10% There can be a break in grade as long as no slope exceeds 20%.

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

17. Wet Vauits Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA bs
First calculate the load ramoval at 1.1 infhour

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

C = runoft coetficient tor the drainage area = 0.21 € = Runoff Coefficient = 0.545 (IC)" + 0.328 (IC) + 0.03
1 = design rainfall intensity = 1.1 infhour
A = drainage area in acres = 1 acres
Q = flow rate in cubic feet per second = 0.23 cubic feet/sec

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

Q = Runoff rate calculated above = 0.23 cubic feet/sec
A = Water surface area in the wet vault = 150 square teet
Ve = Overflow Rate = 0.00 teet/sec
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE!  ibs

If a bypass occurs 8t a rainfall intensity of less than 1.1 inhours
Calculate the elficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0§ in/hour
Fraction of raintall treated from Figure 3-2 RG-348 Page 3-32 = 075 percent
Etficiency Reduction for Actual Rainfall Intensity = 0.83 percent

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

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 10 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E Barrott, Ph.D.. P.E. recommanded that the coetficient for E, be changed from 0.5 10 0.65 on May 3, 2006

Evor=[1-((1-E,) X (1-0.65E,) x (1 - 0.25E,))] X 100 = 94.01 percent  NET EFFIGIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = E, = £9.00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, = 7000 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 0.00 percent

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

Lg=Eror X P X (A; X 34.6 X Ap X0.54) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>