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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

January 24, 2017

Mr. Robert Daigle
Continental Homes of Texas, L.P. RECEWED
210 West Hutchison Street JAN 8 1 200

San Marcos, Texas 78666

COUN :
Re:  Edwards Aquifer, Comal County TY ENGINEER

NAME OF PROJECT: Manor Creek Subdivision Units 4 - 6; Located on the north side of State
Highway 46, approximately 2 miles west of the intersection of Loop 337 and State Highway 46,
New Braunfels, Texas

TYPE OF PLAN: Request for Modification of an Approved Water Pollution Abatement Plan
(WPAP); 30 Texas Administrative Code (TAC) Chapter 213 Edwards Aquifer

Regulated Entity No. RN108449968; Additional ID No. 13000297

Dear Mr. Daigle:

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the WPAP
modification for the above-referenced project submitted to the San Antonio Regional Office by
HMT Engineering & Surveying on behalf of Continental Homes of Texas, L.P. on November 22,
2016. As presented to the TCEQ, the Temporary and Permanent Best Management Practices
(BMPs) were selected and construction plans were prepared by a Texas Licensed Professional
Engineer to be in general compliance with the 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 raust 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.
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BACKGROUND

The project was originally approved by lerter dated January 8, 2016. It included the
construction of 197 residential units with associated driveways, streets, and sidewalks on a
95.97 acre site. The impervious cover was 36.0 acres (37.51 percent).

PROJECT DESCRIPTION

The proposed residential project will have an area of approximately 94.78 acres. It will include
the construction of 197 residential lots. The impervious cover foot print for the residential lots
within unit 4 will increase from 3,300 square feet per lot to 4,600 square feet. Sand filter basins
Ad-1 and A4-5 will be sized to accommodate the increased TSS load. The projects impervious
cover will be 38.18 acres (40.28 percent). Project wastewater will be disposed of by conveyance
to the existing Gruene Road Wastewater Treatment Plant owned by New Braunfels Utilities.

PE NT POL ON ABATEMENT SURES

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

: _Techni idance est Management Pra 2005), will be constructed to treat
stormwater runoff. The required total suspended solids (TSS) treatment for this project is
34,274 pounds of TSS generated from the 38.18 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. Basin 4-1 will have a
geomembrane liner and be designed with a 4 inch perforated PVC underdrain system that will
be covered with a minimum 6 inch gravel layer. Geotextile fabric will be placed over the gravel
layer and topped with a minimum of 18 inches of sand (ASTM C-33 compliant). The basin will
be designed with a water quality volume of 20,432 cubic feet (12,542 cubic feet required), and a
sand filter area of 1,050 square feet (1,045 square feet required).

Basin 4-5 will have a geomembrane liner and be designed with a 4 inch perforated PVC
underdrain system that will be covered with a minimum 6 inch gravel layer. Geotextile fabric
will be placed over the gravel layer and topped with a minimum of 18 inches of sand (ASTM C-
33 compliant). The basin will be designed with a water quality volume of 34,286 cubic feet
(25,317 cubic feet required), and a sand filter area of 2,152 square feet (2,110 square feet
required).

Two partial sedimentation/filtration basins are proposed for Unit 5. Basin 5-1 will have a
geomembrane liner and be designed with a 4 inch perforated PVC underdrain system that will
be covered with a minimum 6 inch gravel layer. Geotextile fabric will be placed over the gravel
layer and topped with a minimum of 18 inches of sand (ASTM C-33 compliant). The basin will
be designed with a water quality volume of 124,011 cubic feet (123,961 cubic feet required),
and a sand filter area of 10,535 square feet (10,330 square feet required).

Basin 5-6 will have a geomembrane liner and be designed with a 4 inch perforated PVC
underdrain system that will be covered with a minimum 6 inch gravel layer. Geotextile fabric
will be placed over the gravel layer and topped with a minimum of 18 inches of sand (ASTM C-
33 compliant). The basin will be designed with a water quality volume of 36,033 cubic feet
(34,214 cubic feet required), and a sand filter area of 2,943 square feet (2,851 square feet
required).

RECEIVED
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One partial sedimentation/filtration basin is proposed for Unit 6. Basin 6-1 will have a
geomembrane liner and be designed with a 4 inch perforated PVC underdrain system that will
be covered with a minimum 6 inch gravel layer. Geotextile fabric will be placed over the gravel
layer and topped with a minimum of 18 inches of sand (ASTM C-33 compliant). The basin will
be designed with a water quality volume of 38,839 cubic feet (38,807 cubic feet reqn.ured) and a
sand-filter-area-of 3,234-square-feet-(3;234 square-feetrequired). - -

Two grassy swales are located within Unit 4 and on within unit 5. The Longitudinal slope of
grassy swale 4-2 is 1.00 percent with a bottom width of 2 feet, and side slopes no greater than a
3:1 ratio. The longitudinal slope of grassy swale 4-7 is 0.50 percent with a bottom width of S
feet, and side slopes no greater than a 3:1 ratio. The longitudinal slope of grassy swale 5-2 is
2.5 percent with a bottom width of 5.5 feet, and side slopes no greater than a 3:1 ratio. The
grassy swales will maintain a vegetative cover of at least 80 percent.

The engineered vegetative filter strips will be at least 15 feet wide (in the direction of flow), and
will extend along the entire length of the contributing areas with no gullies, rills, or
obstructions that will concentrate flow. The VFS will have a uniform slope of less than 20
percent, and will maintain a vegetated cover of at least 80 percent.

A summary of BMPs is listed in the table below. Note that uncaptured areas have been
accounted for with overtreatment provided by the five sedimentation/filtration basins.

COUNTY ENGINEER

Unit 4 BMPs
Sub- BMP Total Area | Impervious Area | Required TSS Provided TSS
Basin (Acres) (Acres) Removal {Ibs/yr) | Removal (Jbs/yr)
4-1 Sand Filter 4.67 2.98 2,676 2,681
4-2 Grassy 0.49 0.36 322 289
Swale
4-3 VES 2.38 1.48 1,322 1,327
4-4 VES 1.65 0.95 853 853
4-5 Sand Filter 6.63 3.89 3,491 3,796
4-6 VES 0.61 0.11 95 95
4-7 Grassy 0.68 0.57 510 455
Swale
4-15 Uncaptured 1.37 0.24 217 -
Total 18.48 10.58 9,491 9,496
Unit 5 BMPs
Sub- BMP Total Area | Impervious Area | Required TSS Provided TSS
Basin (Acres) (Acres) Removal (Ibs/yr) | Removal (Ibs/yr)
5-1 Sand Filter 12.56 Sl 7 5,183 5,441
5-2 Grassy 1.02 0.68 610 377
Swale
5-3 VES (.28 0.07 64 64
5-4 VFS 5.24 0.71 641 641
5-4A Uncaptured 0.28 0.17 152 .-
5-5 VES (.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 VES 2.60 0.57 513 513
5-12 Uncaplured 0.30 0.20 183 -
I'otal 44.34 17.12 15,381 15,383
RECEIVED
JAN 3 1 20%7
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Unit 6 BMPs
Sub- BMP Total Area | Impervious Area | Required TSS Provided TSS
Basin (Acres) (Acres) Removal (ibs/yr) | Removal {lbs/yr)
6-1 Sand Filter 15.59 6.695 6,009 6,323
6-2 VFS 1.56 0.572 513 513
6-3 VFS 1.68 0.572 513 513
6-4 VFS 1.91 0.857 770 770
6-5 VFES 2.24 0.857 770 770
6-6 VFS 1.55 0.572 513 513
6-8 Uncaptured 0.22 0.15 131 -
6-12 Uncaptured 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 as sensitive (5-15, $-38, §-70, S-71, and S-85). A 50 foot natural buffer
swrrounds 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 did not conduct a site assessment.

SPECIAL CONDITIONS

This modification is subject to all Special and Standard Conditions listed u:l the WPAP
approval letter dated January 8, 2016.

Each permanent pollution abatement measure shall be operational prior to first occupancy
of any structure within its drainage area.

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.

STANDARD CONDITIONS

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

2. The holder of the approved Edwards Aquifer protection plan must comply with all
provisions of 30 TAC Chapter 213 and all best management practices and measures

contained in the approved plan. Additional and separate approvals, permits, registrations
and/or authorizations from other TCEQ Programs (i.e., Stormwater, Water Rights, UIC) can
be required depending on the specifics of the plan.

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

guality.

- RECEIVED
JAN 3 1 2017

COUNTY ENGINEER



Mr. Robert Daigle
Page 5
January 24, 2017

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 includéd in the deed Técordation in the county deed récords. A suggested form (Deed ™
Recordation Affidavit, TCEQ-0625) that you may use to deed record the approved WPAP is
enclosed.

5. All contractors conducting regulated activities at the referenced project location shall be
provided a copy of this notice of approval. At least one complete copy of the approved
WPAP and rthis notice of approval shall be maintained at the project location until ail
regulated activities are completed.

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

7. The applicant must provide written notification of intent to commence construction,
replacement, or rehabilitation of the referenced project. Notification must be submitted to
the San Antonio Regional Office no later than 48 hours prior to commencement of the
regulated activity. Written notification must include the date on which the regulated
activity will commence, the name of the approved plan and program iD number for the
regulated activity, and the name of the prime contractor with the name and telephone
number of the contact person. The executive director wilt use the notification to determine
if the approved plan is eligible for an extension.

8. Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, stabilized
construction entrances, or other controls described in the approved WPAP, must be
installed prior to construction and maintained during construction. Temporary E&S
controls may be removed when vegetation is established and the construction area is
stabilized. If a water quality pond is proposed, it shall be used as a sedimentation basin
during construction. The TCEQ may monitor stormwater discharges from the site to
evaluate the adequacy of temporary E&S control measures. Additional controls may be
necessary if excessive solids are being discharged from the site,

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

During Construction:

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

11. This approval does not authorize the installation of temporary aboveground storage tanks
on this project. If the contractor desgires to install a tempeorary 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.

RECEIVED
JAN 3 1 2017
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12.

13.

14.

15.

16.

|

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

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.

After Completion of Construction:

18.

19.

20.

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.

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.

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.

RECEIVED
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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 pian 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 Mr. Alex Grant of the Edwards Aquifer Protection Program of the
San Antonio Regional Office at 210-403-4035

Sincerely,

M —

Lynn Bumguardner, Water Section Manager
San Antonio Region .
Texas Commission on Environmental Quality

LB/AG/eg
Fnclosures: = Deed Recordation Affidavit, Form TCEQ-0625
Change in Responsibility for Maintenance of Permanent BMPs, Form TCEQ-10263
Ce: Mr. Christopher Van Heerde, P.E, HMT Engineering & Surveying
Mr. Robert Camareno, City of New Braunfels
- Mr, Tom Hornseth, P.E., Comal County
Mr. H. L. Saur, Comal Trinity Groundwater Conservation District

Mr. Roland Ruiz, Edwards Aquifer Authority
TCEQ Central Records, Building F, MC 212

RECEIVED
JAN § 1 2017
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
Protecting Texas by Reducing and Preventing Pollution

November 22, 2016 'r
RECE]
j VED
Mr. Thomas H. Hor.nseth, P.E NOV 2 9 2016
Comal County Engineer
195 David Jonas Drive
New Braunfels TX 78132-3710 Coun Ty ENGJNEER

Re: Edwards Aquifer, Comal County

PROJECT NAME: Manor Creek Units 4, 5, & 6 Acres, located on Allemania Drive, New
Braunfels, Texas

PLAN TYPE: Application for Approval of a Water Pollution Abatement Plan (WPAP) 30
Texas Administration Code (TAC) Chapter 213; Edwards Aquifer Protection Program

Dear Mr. Hornseth:

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

Please forward your comments to this office by December 22, 2016.

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

Sincerely

Todd Jones, Water Section Work Leader
San Antonio Regional Office

T]/eg
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Water Poliution Abatement Plan Checklist
Edwards Aquifer Application Cover Page [TCEQ-20705)

Geners! information Form {TCEQ-0587)

Attachment A - Road Map
Attachment § - LISGS / Edwards Recharge Zone Map
Attachment € - Project Description

- Geologle Assessment Form {TCEQ-O585)

Attachment A - Geologic Assessrnent Table (TCEQ-0585-Table)

Comments to the Geologic Assessment Table

attachment B - Soi] Brofile and Narrative of Soil Units

Attachment ¢ - Stratigraphic Coluran

Attachment O - Narrative of Site Specific Geology

Site Sectogic Mapis)

Table or list for the position of features’ Iatitude/fiongitude [if mapped using GPS)

Water Pollution Abatement Plan Application Form (TCEQ-0584)

Attachment A - Factors Affecting Waler Quality

Attachment B - Volume and Charscter of Stormwater

Attachmeant C - Suitability Letter from Authorized Agent {if O3SF is proposed)
Astachmant [ - Exception 1o the Required Geologic assessment [if requesting an
gxcention)

Sie Plan

- Temporary Stormwater Section [TCEQ-0602)

Attachment A - Spill Response Actions

Attachment B - Potential Sources of Contamination

Antschment T - Sequence of Major Activities

Attachment D - Termnporary Best Management Practices and Measures
Attachment £ - Request to Temporarily Seal s Feature, if sealing a festure
Attachmant F - Structurasl Practices

Attachment G - Drainage Arep bMap

Artachment K - Temnpaorary Sediment Pond{s} Plans and Calculations
Attachment |- rspection snd Maintenante for BMPs

Attachment |- Schedule of interim and Permanent Soif Stabilization Practivss

- Permanent Storrmwater Section {TCEQ-0860)

Attachment A - 20% or Less Imgeevious Cover Walver, i project is muiti-family
residential, 3 school, or a small business and 20% or less mpeivious COver is proposed
for the site

Attachmeant 8 - BMPs for Upgradient Stormwater



Attachment C - BMPs for On-site Stormwater

Attachment D - BMPs for Surface Streams

Attachment E - Request to Seal Features (if sealing a feature)

Attachment F - Construction Plans

Attachment G - Inspection, Maintenance, Repair and Retrofit Plan

Attachment H - Pilot-Scale Field Testing Plan, if BMPs not based on Complying with the
Edwards Aquifer Rules: Technical Guidance for BMPs

Attachment | -Measures for Minimizing Surface Stream Contamination

Agent Authorization Form {TCEQ-0599), if application submitted by agent
Application Fee Form (TCEQ-0574)
Check Payable to the “Texas Commission on Environmental Quality”

Core Data Form (TCEQ-10400)



Texas Commission on Environmental Quality

Edwards Aquifer Application Cover Page

Our Review of Your Application

The Edwards Aquifer Program staff conducts an administrative and technical review of all
applications. The turnaround time for administrative review can be up to 30 days as outlined
in 30 TAC 213.4(¢). Generally administrative completeness is determined during the intake
meeting or within a few days of receipt. The turnaround time for technical review of an
administratively complete Edwards Aquifer application is 9o days as outlined in 30 TAC
213.4(e). Please know that the review and approval time is directly impacted by the quality
and completeness of the initial application that is received. In order to conduct a timely
review, it is imperative that the information provided in an Edwards Aquifer application
include final plans, be accurate, complete, and in compliance with 30 TAC 213.

Administrative Review

1.

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

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

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

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

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

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

If an application is received by mail, courier service, or otherwise submitted without a review meeting, the
administrative review will be conducted within 30 days. The applicant and agent will be contacted with the
results of the administrative review, If the application is found to be administratively incomplete, it can be
retrieved from the regional office or returned by regular mail, [f returned by mail, the regional office may
require arrangements for return shipping,

If the geologic assessment was completed before October 1, 2004 and the site contains “possibly sensitive”

features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-0585
Instructions).

Technical Review

1.

When an application is deemed administratively complete, the technical review period begins. The regional
office will distribute copies of the application to the identified affected city, county, and groundwater
conservation district whose jurisdiction includes the subject site. These entities and the public have 30 days
to provide comments on the application to the regional office. All comments received are reviewed by TCEQ.

TCEQ-20705 (10-30-14) 10f4
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2. A site assessment is usually conducted as part of the technical review, o evaluate the geologic assessment
and ghsarve exkisting site conditions. The site must be accessible to our staff. The site boundaries should be
clearly marked, fealures identified in the geologic assessment should be flagged, roadways matked xazzz% the
alignment of the Sewage Collection System and manholes should be staked at the time the application is
submitted. If the site is not marked the application may he refurned.

3. Weevaluate the spplication for technical completeness and contact the applicant and agent via Notice of
Deficiency (NOD) to request additional information and identily technical deficiencies. There are bwo
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the
frst NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiencies. If the response to
tihe seonnd notice is not Teceived, is incomplete or inadequate, or provides new information that is
incomplete or inadequate, the apphication myst be withdrawn or if not withdrawn the spplication will be
denied and the application fes will be forfeited.

3. The program has g0 calendar days to complete the technical review of the application. If the application is
technically adequate, such that # complies with the Edwards Aquifer rules, and is protective of the Bdwards
Anuifer during and after construction, an approval letter will be jssued. Construction or other regulated
activity may not hegin until an approval is issued,

Mid-Review Modifications
It is important to have final site plans prior to beginning the permitting process with TCEQ to aveid delays.

Occasionally, cirenmastances arise where you may have significant desiga and/or site plan changes after vour
Edwards Aquidfer application has been decmed administratively complete by TCEQ. This s conaidered ¢ "Mid-
Review Modification™, Mid-Review Modifications may reguire redistribution of an application that inchndes the
proposed modifications for public conument.

{f you are proposing a Mid-Review Modification, two options are available to you
= You can withdraw your application, and your feas will be refunded or credited for a resebmittal

s TCEQ can continue the technical review of the application as it was submitted, and a modification
application can be submitted at a later tine.

If the application ig withdrawn, the resubmitted application will be subjert to the administrative and technical
review processes and will be trealed a3 2 new application. The application will be redistributed to the effected
jurisdictions,

Please contact the regional office Hvou have guastions. If your project is located in Willlamson, Travis, or Hays
County, contact TCEQ's Austin Regional Office 8t 812-330-2024. If your project is in Coral, Bexar, Medina,
Uvalde, or Kinney County, contact TOBQ s San Antonio Beglonal Office ot 210-490-2006

Flease fill out all requived fields below and submit with your application.

‘? ngmd Entity Name: Manor Ceeck Sebdivision 2. Regulated Entity No.:
» Cust N ¢ Contd al s, L.P.
:I%R H;{gg‘tmr arne: Continental Hormes of Texas, 1.F. dba 4. Customer No.: 602550360
?&msﬁjgrciz}g;% one} New 4 Extension | Exception
6. Plan Type: ! _ ; Technical Optional Brhanced
CPioate sironeck ong} EWPA§ CZP | SCS | UST [AST [EXP | EXT | 0t ™ on Mi;a ores
?; L&t&é ﬁﬁ&z y .=. . ) N i
(Piease circle/check one) aerSGeD Neoneresidennal 8. Bite {arresh: $4.78
9. Application Fee: | $6,500 10, Permpanent BMP(s): N/A
11, SC8 (linear Fr.): 1 H/A 12, ABT/UST (No. Tanks): 1N/A
13. County: Comal 14. Watershed: Bleiders Creek

TLEG-2070% {10-90-14) z2ofa
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Application Distribution

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

ce/field

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

ssets/publie/co

Austin Region
County: Hays Travis Williamson
Original (1 req.) . o - o
Region (1 req.) . . _
County(ies) — _ —
___Edwards Aquifer
& dwater Co i Authonity
roundwater .
et })istﬁct(:?!n‘a e 1 Baron Sprmg;/ __Barton Springs/ NA
Edwards Aquifer Edwards Aquifer
___Hays Trinity
__ Plum Creek
; Austin
Austin -
:Buza: ___Austin __Cedar Park
Dripping Sprin e —Klocence
o e Gl ——Pfugerville __Georgetown
City(ies) Jurisdiction _ Kyle -
Mountain City —Rollingwood —Jerrell
e 5 __Round Rock __Leander
__San Marcos ,
— __Sunset Valley __Liberty Hill
— VY HIUEEICY ___West Lake Hills Pflugerville
__Woodcreek e
__Round Rock
San Antonio Region
County: Bexar Comal Kinney Medina Uvalde
Origibal (1 req.) . X Zooui — _
Region (1 req.) . X — e —
County(ies) _ X _ _ —
Groundwater . .
Sonumsation [ Edw;rd_s Aquifer X_Edwards _ __EAA EAA
District(s) Authority Aquifer —Kinney Medina __Uvalde
__Trinity-Glen Rose Authority == —_
__Castle Hills
___Fair Oaks Ranch ___Bulverde
City(ies) __Helotes __Fair Oaks Ranch __San
Jurisdiction __Hill Country Village |__ Garden Ridge NA Antonio ETJ | NA
__Hollywood Park __XSCI;:E\\' Braunfels (8AWS)
__San Antonio (SAWS)  [—C"¢"2
__ Shavano Park

TCEQ-20705 (10-30-14) 30f4



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

Chris Van Heerde. CF.M.. P.E.

Prmt arqe af mer/Aut orized Agent
/ ,DZ:: 11/01/2016

S_[g_n‘ﬁture of Customer/KuthOnzed Agent Date
**FOR TCEQ INTERNAL USE ONLY** |
Date(s)Reviewed: Date Administratively Complete:
Received From: Correct Number of Copies:
Received By: Distribution Date:
EAPP File Number: Complex:
Admin. Review(s) (No.): No. AR Rounds:
Delinguent Fees (Y/N): Review Time Speant:
Lat./Long. Verified: SOS Customer Verification:
Agent Authorization : :
Complete/Notarized (Y/N): Fee Payable to TCEQ (Y/N):
Core Data Form Complete (Y/N): Check: | Signed (Y/N):
Core Data Form Incompiete Nos.: Less than 9o days old (Y/N): I

TCEQ-20705 (10-30-14)
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General Information Form

Texas Commission on Environmental Quality

For Regulated Activities on the Edwards Aquifer Recharge and Transition Zones and Relating to
30 TAC §213.4(b) & §213.5(b}(2){A), (B) Effective June 1, 1999

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

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

Signature

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer. This General Information Form is hereby submitted for TCEQ review. The application
was prepared by:

Print Name of Customer/Agent: Chris Van Heerde, C.F.M., P.E.

Date: 11/1/2016

Signature of Customer/Ag

(o L %4 s

Pro_;ect Information
1. Regulated Entity Name: Manor Creek Subdivision Units 4-6

County: Comal

Groundwater Conservation District (If applicable): Edwards Aquifer Authority

2
3. Stream Basin: Bleiders Creek
4
5

Edwards Aquifer Zone:

(X] Recharge Zone
L Transition Zone

6. Plan Type:
% WPAP % AST
SCS UST
[X] Mmodification [] Exception Request

1of4
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7. Customer (Applicant):

Contact Person: Robert Daigle

Entity: Continental Homes of Texas, L.P.

Mailing Address: 210 West Hutchison Street

City, State: San Marcos, Texas Zip: 78666
Telephone: 512-805-3600 FAX: 844-693-1213
Email Address: radaigle@drhorton.com

8. Agent/Representative (if any):

Contact Person: Chris Van Heerde, C.F.M., P.E.

Entity: HMT Engineering & Surveying

Mailing Address: 410 N. Sequin Avenue

City, State: New Braunfels, Texas Zip: 78130
Telephone: 830-625-8555 FAX: 830-625-8556
Email Address: chrisvh@hmtnb.com

9. Project Location:

The project site is located inside the city limits of New Braunfels.

[:I The project site is located outside the city limits but inside the ETJ (extra-territorial
jurisdiction) of

D The project site is not located within any city’s limits or ETJ.

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

Beginning at TCEQ San Antonio regional office, head south on Judson Road towards Villa
Camino, turn left onto i-35 Frontage Road, take the ramp on the left onto I-35 North.
Take exit 184 toward TX-337 Loop/Farm to Market Rd 482/Rueckle Rd, merge onto |-
35 Frontage Road, and turn left onto TX-337 Loop N/S Rueckle Rd. Turn left onto
TX-46E/State Spur 453/N Walnut Ave, and then turn right onto Hamburg Avenue to
enter the Manor Creek Subdivision. Turn left onto Kleem St and then turn right onto
Aliemania Drive.

11. [X] Attachment A — Road Map. A road map showing directions to and the location of the
project site is attached. The project location and site boundaries are clearly shown on
the map.

12. E Attachment B - USGS / Edwards Recharge Zone Map. A copy of the official 7 % minute
USGS Quadrangle Map (Scale: 1" = 2000') of the Edwards Recharge Zone is attached.
The map(s) clearly show:

X Project site boundaries.

[X] usGs Quadrangle Name(s).

Boundaries of the Recharge Zone {(and Transition Zone, if applicable).
Drainage path from the project site to the boundary of the Recharge Zone.

2 of 4
TCEQ-0587 (Rev. 02-11-15)



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

Survey staking will be completed by this date: May 15,2015

14, @ Attachment C — Project Description. Attached at the end of this form is a detailed
narrative description of the proposed project. The project description is consistent
throughout the application and contains, at a minimum, the following details:

X Area of the site

Offsite areas

@ Impervious cover

X] Permanent BMP{s)
Proposed site use

X site history

X previous development
Area(s) to be demolished

15. Existing project site conditions are noted below:

[] Existing commercial site

] Existing industrial site

[ ] Existing residential site

[ ] Existing paved and/or unpaved roads
| ] undeveloped (Cleared)

Undeveloped (Undisturbed/Uncleared}
|:| Other:

Prohibited Activities

16. E | am aware that the following activities are prohibited on the Recharge Zone and are not
proposed for this project:

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

(2) New feedlot/concentrated animal feeding operations, as defined in 30 TAC §213.3;
(3) Land disposal of Class | wastes, as defined in 30 TAC §335.1;
(4) The use of sewage hotding tanks as parts of organized collection systems; and

{5} New municipal solid waste landfill facilities required to meet and comply with Type |
standards which are defined in §330.41(b}, (c), and (d) of this title (relating to Types
of Municipal Solid Waste Facilities).

(6} New municipal and industrial wastewater discharges into or adjacent to water in the
state that would create additional pollutant loading.

3 0of 4
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17. & | am aware that the following activities are prohibited on the Transition Zone and are
not proposed for this project:

(1) Waste disposal wells regulated under 30 TAC Chapter 331 (refating to Underground
Injection Controlj;

(2) Land disposal of Class | wastes, as defined in 30 TAC §335.1; and

(3) New municipal solid waste landfill facilities required to meet and comply with Type |
standards which are defined in §330.41 (b), (¢), and (d) of this title.

Administrative Information
18. The fee for the plan(s) is based on:

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

D For an Organized Sewage Collection System Plan or Modification, the total linear
footage of all collection system lines.

D For a UST Facility Plan or Medification or an AST Facility Plan or Modification, the total
number of tanks or piping systemes.

D A request for an exception to any substantive portion of the regulations related to the
protection of water quality.

|:| A request for an extension to a previously approved plan.

19. Application fees are due and payable at the time the application is filed. If the correct
fee is not submitted, the TCEQLis not required to consider the application until the
correct fee is submitted. Both the fee and the Edwards Aquifer Fee Form have been
sent to the Commission's:

D TCEQ cashier
D Austin Regional Office {for projects in Hays, Travis, and Williamson Counties)

E] San Antonio Regional Office (for projects in Bexar, Comal, Kinney, Medina, and
Uvalde Counties)

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

copies to these jurisdictions. The copies must be submitted to the appropriate regional
office.

21. E No person shall commence any regulated activity until the Edwards Aquifer Protection
Plan{s) for the activity has been filed with and approved by the Executive Director.

4 of 4
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GENERAL INFORMATION FORM
ATTACHMENT C
Project Dogoription

The proposed Manor Creek Subdivision project {previously titled Tschirhart Ranch Subdivision)
is located on Hamburg Avenus, New Braunfels, Texas. The subdivision is within the Mow
Braunfels city limits. The otal subdivision site covers a lotal of 267.03 Acres and divided into &
Units. Manaor Creek Units 1-3 have been completed and contain 164 lots on 171,169 Adres.
Construction of hunes within Unit 3 is currently on going: however, all street and drainage
improvements are currently complete, Whea fully developed Uniis 1, 2B, and 3 will bave
14,067 Acres of impervious cover, or 19.90% of the total area. The WFAP for Manor Creelc
Subdivision Units 1-3 was approved on December 11, 2013 and is included within this
application. Manor Creek Subdivision Units 4-6 represent the remainder of the land owned by
Continental Homes of Texas, L.F. in this development which totals 94.78 Acres and 15 curvently
undeveloped. Construction of the roads in Unit 5A will start shontly and Unit 4 is at the
beginning stages of construction. To daie clearing has occurred and rough-out of the street 1o
subgrade is in progress. Paving is likefy 10 ocour in the 2™ quarter of 2017, There is no existing
impervious cover on the 94.78 Acres of Units 4, 54, 5B, and 6 at this time. In proposed
conditions, the impervious cover of Units 4-6 increases 1o be 38,18 Acres or 40.28% at the full
developraent of the site. The pervious WPAP for Manor Creek Units 4-6 was approved on
Tanuary §, 2016 and is included within this application.

The proposed residential subdivision improvements include the construction of 87 gravity
wastewatar lines, a 47 force main, 2 Hi station, and 197 lots. The impervious cover thal has been
and is planned (o be constirucied for Manor Creek Unuts 4-6 will exceed the maximurm 20%
impervious cover, Therefore, Units 4-6 will have permianent BMPs o treat the impervious cover
from these units. Urit 3 has been split inlo two phases, Phase SA consists of 4 total area of 22.08
Acres (drainage area 5.8 and all drainage areas to the west). Phase 5B consists of a total area of
23.59 Acres which iz be the remainder of the drainage areas in Unit 5. There are platted lots
within Unit 4 aad & that will contribute open space to the remaining 20% [mpervious Cover
WPAY for Manoer Creek Subdivision Uniis 1, 28, and 3. These areas include Lot 200 in Unit &
(15,04 Acres), Lot 201 in Unit 4 (68.88 Acres), and Lot 202 in Unit 4 {2.85 Acres). Exhubit Ci
shows the areas included in this WPAP, the areas in the less than 20% Impervious Cover WPAP,
and the Manor Creel Amenity Center {Unit 2A) whuch has a sand basin as the Permanent BMP
and remaing unchanged. Vegelative Filter Strps, Sand Filter Systems, and Grassy Swales are
the proposed permanent BMPS 16 be constructed on the residential subdivision site as shown in
the Maneor Creek Subdivision, Units 4.6 Site Construction Plans on Sheet 11 of Unit 4, Sheet
LA for Phase 54 and (08 for Phase S8 of Unit 5, and Sheet 8 of Unit 6. Continental Homes of
‘Texas, L.P. dba DR Horton is the permitied entity that will operate the proposed site,

Laits 4-6 will be constructed in four scparate phases. The phases will be constrasied in the

folfowing order: 834, 4, 5B, and 6.

The Manor Creck Subdivision Units 4-6 Water Pollntion Abatement Plan s being modified
because the proposad changes would affect the design of the previously designed and approved


http:curreu!.ly
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permanent BMPs, DR Horton wants to increase the proposed building footprints for Manor
Creek Subdivision Unit 4 from 3,300 square foot (SF}) per lot to 4,600 SF per. The 4,600 SF was
calculated assuming 4,035 SF for the home, 450 SF for driveway, and 450 SF for Private
Sidewalks and other future improvements by homeowners. This increase in impervious cover
increases the overall required TSS Removal from 7,544 1bs. to 9,491 1bs. The comparison of the
previous impervious cover and the modified impervious cover due to the increased building
footprints for Manor Creek Subdivision Unit 4 can be seen below in Table 1. The Permanent
BMPs increase in size due to the increased impervious cover for Manor Creek Subdivision Unit
4 (see Table 2 below for comparison). The changes in sand filter basin A4-1 and A4-5 to provide
sufficient TSS removal to treat the increased impervious cover (see Tables 3 and 4, below).

Table 1: Impervious Cover Breakdown Comparison
Approved WPAP (sq ft} Modification Impervious Cover
(sq ft)
Streets 141,913 153,177
Building Footprint 3,300 sq ft * 64 lots= 211,200 | 4600 sq ft * 64 lots = 294,400
Concrete ‘U’ Channel 3,787 3,787
Fire Access Road 9,222 9,222
Total 366,122 460,586
Table 2: Permanent BMP Comparison
Impervious | Imp Lr Lam | Lm (Ibs) | Required
Area % (Ibs) (Ibs) | Desired TSS
(acres) Removed
Approved 841 50 8,046 | 7,544 | 7,580 7,544
Design
Modified 10.57 39.5 | 10,065 | 9491 | 9,496 9,491
Design
Total 2.16 95 | 2,019 | 1,947 | 1916 1,947
Increase




WO Volume 13,585 CF

Reguired

Sedimentation Area 1045 5F
Reguired

(132 8F

| Filter Area Reguired $,045 8F

0
W Valume 28314CF

Heoired

32805CF

Sedimentation Ares 3110 SF 523 SF
Hequired

Filter Area Required

All ather portions of the praviously approved WPAP have not been modified.



Bryvan W. Shaw, Ph.D., P.E, Chairmon
Toby Bakey, Commizsionar

don Miermany, {ommbzsioner

Richard 4, Hyde, P.E,, Evevutive Dirgotor

TEXAS COMMISSION ON ENVIRONMENTAL (QUALITY
Protecting Tevas by Reducing ond Preventing Pollution

December 13, 2018

Mr, Daniel Clawson 11
Continental Homes of Texas, L.7.
210 West Hutchison Street

San Marcos, Texas 78664

Re:  Bdwards Aquifer, Comal County

MAME OF PROJECT: Manar Creek Subdivision; Located on the north side of State Highway 46,
approximately 2 miles west of the intersection of Loop aa7 and State Highway 46; New Braunfels,
Texas

TYPE OF PLAN: Regquest for Modification of an Approved Water Pollution Abatement Plan
{WPAP); 50 Texes Administrative Code (TAC) Chapter 213 Bdwards Aguifer

Regulated Entity No. RN105801568; Investigation No. 1285265; Additivual 1D No. 13-15060902

Dear Mr. Clawsom

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the WPAP
Modification for the above-referenced profect submitted to the San Antonic Regional Office by
HMT Engineering & Suiveying on behalf of Continental Homes of Texas, L.P. on June ¢, 2015.
Final review of the WPAP was completed after additional material was received on September 30,
2015, November 10, 2015, and December 1, 20158, As presented to the TCEG, 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 corapliance 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 2 motion for
reconsideration of the exesutive director’s final action on this Edwards Aquifer Protection Plan. 4
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, morve than 10 percent of the construction hos commenced on the project or on
extersion of time has been requested,

TOEG Repina 3.0 M2 Juchon Rd, © Sae Aummnie, Tres TREII850 ¢ T10490-3085 « Fax 2KL3654339
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Mr. Daniel Clawson 11
December 11, 20153
Page 7

BACKGROUND

The Manoer Creek Subdivision {(formerly known as Tschirbart Ranch) was originally approved by
tetter dated April 4, 2006 for a single family residential development on 252.048 acres, The
project proposed to develop 543 lots, roads, and utilities. The Impervicus ecover was §0.99 acres
{19.05 percent) and 3 less than 26 percent impervious cover exemption from installing permansut
BMYs was approved.

The plan was subsequently modified by letter dated April 8, 2030, That project propossd to
ingrease the overall site area by 15 acres, dedicate 0,123 acres of the sits 1o TxDOT, and construct
240 single family residential lote, roads, and utilities on 266.92 acres. The mpervigus cover was
increased fTom 50.29 acres 1o 53,141 acres {19,491 percent}. Since the total impervious cover
remained below 20 percent an exemption from installing permanent BM Ps was approved,

A separate WPAY for g community center within the Manor Creek Subdivision was approved by
letter datad May g, 2o10. The commercial projest included the construction of » commanity pool,
restroom facility, storage building, parking, and associated utilities on 2 1.08 acre site. The
impervious cover was 0,318 acres (29.4 percent). One sedimentation/fiitration basin and
engineered vegetative filter strips were constructed to provide permanent stormwaler treateent.

PROJECT DESCRIPTION

The proposed residential prokect will have an ares of approcimately 171,160 acves, Bwill include
the construction of 164 single-lamtly residentinl Tots, roads, and associated unilides within Units s,
2, and 3. The impervious cover will be 54,067 acres (19.00 percent). Project wastewater will be
disposed of by conveyauce 1o the existing Gruene Road Wastowater Treatment Plant owned by
New Braunfels Utilities. Residential development within Units 4, 5 and 6 will be separated from
the gite and submitied with 2 new WPAP application,

This single-family residential pmgset mlz not i’;“}.ve more ié}aﬁ 20 per{:exxz THIpPErvious cover,

GEQLOGY
Arcording to the geologic assessment included with the application, the site is located on the
Cyclie angd Marine and Leached and Collapsed members of the Edwards Person Pormation, The
report identified 76 features {13 sensitive and €3 non-sensitive) within the site limits. The San
Antonio Regional Office did not conduct a site assessment.

Sensitive Features

Natural bulfers were proposed for 13 sensitive geologic fealures. According 1o FEMA maps, the
features are shown near or within Zone & of the 100-vear flood plain along Blieders Creck. All of
the sensitive features except $-8¢ are ghown surraunded with rock berms. Feature 5-8¢ is shown
in a “no disturbance” area delineated on the site plan for the WPAP, No regulated activities (such
as construction or soil disturbing activities) will take place within the natural buffers.

Setback distances and buffer areas were generaily based on the drainage aveas for each ¢f the
sensitive features being protected.
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‘The setbacks for the sensitive features are described in the following table.

o éé,gé; e e
| 50 funorth, 50 1. south, 50 Bozast, S0 B west
§-25 50 fi north, 50 f1. south, 50 £, sast, 50 fi. west
835 530 f north, 50 6. south, 508 sast, 50 £ west
§38 ' |} 50 fluonh, 50 fi. souwth, S0 R, cast, 50 f, west
56 150 fi riorth, S0 . south, 50 fi, east, 50 ft. west
S63 50 i north, 50 R, south, 50 fl. east, 50 i, west
| 70 50 fi north, 50 f1. south, 50 Rt east, 50 f1. west
S§-71 ) 50 £ north, 50 f1. south, 5G ft. east, 30 fi. west )
&8 | SOfinonh, 50 0 south, SO L east, 50 fl west
§85 50 finorth, 50 ML south, 30 f cast, SO & west
§80 |50 finorh, S0 A soull, 50 fi. cast, 50 A, west
§93 | 50 fnonk, 50 fi south, 5071, east, 50 fL west I
SPECIAL CONDITIONS
I This modificgtion is subject to all Special sod Standard Couditions listed in the WPAP
approval letter dated April 4, 2006, and April 8, 2010,

IL  Since this project will not have more than 20 percent impervious cover, an exemption from
additional permanent BMPs is approved. If the percent impervicus cover ever increasges
above 20 percent or the land use changes, the exemption for the whole site as described in the
property bounddaries required by 8213.4(g), may no longer apply and the property owner must
notify the aporopriate regional office of these changes.

1. Thetemporary rock berms Instalied avound sensitive features must remaln in place uptl fingl

stabilization of the site has been achieved and appropriately documented. The rock berms
shall be inspecied and maintained in operable conditon and o accordance with the approved
maintenance schedule provided in the application.

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

2. The holder of the approved Edwards Aquifer protection plan must comply with sll provisions
of a0 TAC Chapter 213 and all best management practices and measures contained in the
approved plan, Additional and separate approvals, penmits, registrations and/or
authorizations from other TCEQ Prograwms (j.e., Stormwater, Water Rights, UIC) can be
required depending on the specifics of the plan.
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3. Inaddition 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.

tor to Co ncement 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
Reclortiz:ltion Affidavit, TCEQ-0625) that you may use to deed record the approved WPAP is
enclosed.

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

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

7. The applicant must provide written notification of intent to commence construction,
replacement, or rehabilitation of the referenced project. Notification must be submitted to the
San Antonio Regional Office no later than 48 hours prior to commencement of the regulated
activity. Written notification must include the date on which the regulated activity will
commence, the name of the approved plan and program ID number for the regulated activity,
and the name of the prime contractor with the name and telephone number of the contact
person. The executive director will use the notification to determine if the approved plan is
eligible for an extension.

8. Temporary erosion and sedimentation (E&S) controls, i.e., silt fences, rock berms, stabilized
construction entrances, or other controls described in the approved WPAP, must be installed
prior to construction and maintained during construction. Temporary E&S controls may be
removed when vegetation is established and the construction area is stabilized. If a water
quality pond is proposed, it shall be used as a sedimentation basin during construction. The
TCEQ may monitor stormwater discharges from the site to evaluate the adequacy of
temporary E&S control measures. Additional controls may be necessary if excessive solids are
being discharged from the site.

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

During Construction:

10. During the course of regulated activities related to this project, the applicant or agent shall
comply 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.
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11.

12,

13.

14.

15.

16.

17.

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

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 arc not allowed. 1f 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.

After Completion of Construction:

18.

19,

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.

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
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20,

21,

22,

transferred. A copy of the transfer of responsibility must be 1iled 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.

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.

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
submilted 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.

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

This action is taken under authority delegated by the Executive Director of the Texas Commission
on Environmental Quality. If you have any questions or require additional information, please
contact Mr. Alex Grant of the Edwards Aquifer Protection Program of the San Antonio Regional
Office at 210-403-4035

Sincerely,

\/-—-/
_Ayun Bumguardner, Water Section Manager
San Antonio Region Office
Texas Commission on Environmental Quality

LB/AG/eg

Enclosure:  Deed Recordation Affidavit, Form TCEQ-0625

CcCl

Change in Responsibility for Maintenance of Permanent BMPs, Form TCEQ-10263

Mr. Chris Van Heerde, P.E., HMT Engineering & Surveying
Mr. Garry Ford, Jr., P.E., City of New Braunfels

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

Mr. Roland Ruiz, Edwards Aquifer Authority

TCEQ Central Records, Building F, MC 21


http:C~Man.ge

Bryae W, Shaw, PhD, PE, Chadrman
‘Toby Baker, Commuasioner

Jon Niermany, Dpmmissioner

Richard A, Hude, B.E, Bxscutive Hireetor

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Prorecting Texas by Reducing and Preventing Pollwon

Jaouary B, 2016

Mr. Daniel Clawson T
Continental Homes of Texas, 1.P.
210 West Hutchison Sireetl

San Marcos, Texas 78666

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), so Texas
Administrative Code {TAC) Chapter 213 Bdwards Aquifer

Investigation No. 1255127; Regulated Entity No. RN168440968; Additional 1D Na. 13-15061001

Pear My, 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 Enginearing and Surveying on behalf of Continental Hornes of Texag, L.P. on June 10, 2016
Final review of the WPAP was completed after additional material was received on October 22,
2015, Novernber 10, zo1s and December 23, 2015, As presented 10 the TCEQ, the Temporary and
Permanent Best Management Practices (BMPs) were selected and coustruction plans were
prepared by & Texas Licensed Professional Bogineer 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 Professiong! Engineer. Thersfore, based on the engineer's concurrenes of
compliance, the planning materals for construction of the proposed project and poliution
abatement measures are hereby approved subject to applicable state rules and the conditions in
this letter. The applicant ov & 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 approvsl
letter. This approval expires hwo (2) years from the date of this letter unless, prior to the
expiration dote, maore than 10 percent of the construction has commenced on the profect oran
extenston of time has beernt requested.

PROJECT DESCRIPTION

The proposed residential development will have an area of approximately 95.97 acves. The
praposad development will consiet of 197 residential units with associated drivewsys, strests snd

windnd v oydud mplr
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sidewalks, Impervious cover for the site totals 36,00 acres {37.81 percent). Project wastewater
will be disposed of by conveyance to the existing Grusne Wastewsater 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
pctent:tai ¥ ﬂomng acmss and off the site after construction, five partial seézmematlm/ filtration

m:;au‘eé total ‘SUS}}&ﬁéé‘ié sohés {’I’SS} trea{ment far this project is 32,327 p&zzn{is zsf TSS
gensrated from the 36.00 acres of imnpervious cover, The approved measures meel the required
8o pereent removal of the increased load in T88 caused by the project,

Two sedimentation/filtration basias are proposed for Unit 4. The total eapture volume of basin 4~
118 20,432 cubie feet {12,542 cubic feat z*ee% uirad}. The filiration system for the basin will consist
of 1,050 square feet of sand {1,045 square teet required) meeting ASTM (33, which is 18 inches
thick and an underdrain piping system covered with a minimum two inch gravel layer. The total
capture volume of bastn 4-5 15 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 (33, which ig 18 inches thick and an vnderdrain piping system covered with a minimum
two inch gravel layer,

Two sedimentation/filtration basing are proposed for Unit 5. The total capturs volume of basin 5-
118 41,474 cubic fest {33,114 cubic feet required). The Hltration system for the basin will consist
of 2 8o square feet of sand {2,75¢ square feet required] meeting ASTM (o34, which is 18 inches
thick and an underdrain piping svstem coverad with a minimum two inch gravel laver. The total
capture volume of basin 5-6 s 36,033 cubic feet (34,214 cubic feet required), The filtration
systern for the basin will consist of 2,043 square feet of sand (2,851 square fest required) mecting
ASTM C-a3, which is 18 Inches thick and an underdrain piping system covered with a minkmum
two inch gravel layer.

One sedimentation/Altration basin is proposed for Unit 6. The total capture volume of basin 6-1
is 38,830 cubin feet (28,807 cubic feet reguired). The filiration systemn for the basin will consist of
9,234 square feel of sand (3,234 square feet reguired) mesting ASTHM {93, which is 18 inches
thick and an underdrain piping svstem covered with s minimurn two inch gravel laver,

Two grassy swales ave proposad for Unit 4. The lopgitudinal slope of grassy swale g2 18 1.00
percent with a batiom width of 2 feet, and side slopes with no greater than a 311 ratio. The
longitudinal slope of grassy swale 4-7 is 0.50 percent with a botiom width of 4 feet, and side
slopes with no greater than a 311 ratis. 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 fest, and side slopes with no
greater than a 3:1 ratio, All of the grassy swales will have at least 8o percent vegetative cover to
provide adequate treatment of runoff,

Three 15-foot engineered vegetative filter strips (VFS) are proposed for Unit 4, six for Usit 5 and
five for Unit 6. Bach VFS shall have a uniform slope of less than 20 percent and vegetated cover
of at least 8o percent which will extend along the entire length of the contributing area and will be
free of gullies or rills that can concentrate overiand flow. The contributing avea shall be celatively
flat to evenly distribute runoff, and the impervious cover in the divection of flow shall not exceed
72 feet.



Mr. Daniel Clawson I1

January 8, 2016

Page 3

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.

Table 1 Unit 4 BMPs
: Required TSS | Provided TSS
Sub-basin BMP T?tal Area Impervious Removal Removal
acres) Area (acres) (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 1.06 952 952
4-4 VES 1.65 0.68 612 612
4-5 Sand Filter 6.63 3.06 2,744 3,020
4-6 VFS 0.61 0.08 68 68
4-7 Grassy Swale 0.68 055 495 437
Untreated
4-15 selease 1.37 0.24 217 -
Total 18.48 8.41 7,544 7,580
Table 2 Unit 5 BMPs -
; Required TSS | Provided TSS
Sub-basin BMP Total Area Impervious Removal Removal
5-1 Sand Filter 12.56 5.77 5,183 5,441
5-2 Grassy Swale 1.02 0.68 610 377
5-3 VFS 0.28 0.07 64 64 1
5-4 VFS 5.24 0.71 641 641
55 VFS 0.83 0.29 257 257
5-6 Sand Filter 14.39 6.66 5,082 6,204
5-7 VFS 3.96 1.43 1,283 1,283
5-8 VFS 2,88 0.57 513 513
59 VFS 2.60 0.57 513 513
Untreated
5-12 coladios 0.30 0.20 183 -
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"""" Tables Uit 6 BMPs
T T T Renuired 168 | Provided TSS
Sub-basin BMP T‘gif éﬁfg Zmp@g;fg Reraeal Removal
Area {ibs/y1} (Ibs/year)
b1 ‘Sand Filter 15.50 6.605 6,000 6,323
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__________ . e B s e =
6-8 release 0.5 .15 131 -
o Untreated o o . 1
G-12 veledge. 0.30 {}n.Q:ﬁ} | 183 -
Total 2505 10.47 G402 9,402
GEQLOGY

According to the geclogic assessment includad with the application, the site is loeated within the
evelic and marine members and leached and collapsed members of the Person Formation,
Twenty-eight geclagic features were assessed by the project geologist. Five of the o8 geclogic

features were rated sensitive and include the following: S-15, $-48, 8-70, 871 and $-85. A 50 foot

natural buffer surrounds each senaitive feature and is shown on the site plan for Unit 4, Unit g
and Unit 6. In addition, & clear span bridge will protect feature $-38 which islocated in a
watercourse. The San Anlonio Regional Office site assessment conducted on July 23, 2015
revaaled that the site wax generally as deseribed in the application.

SPECIAL CONDITIONS

within their respective drainage areas.

The permanent pollution sbaternent measures shall be operational prior to first occupancy

All sediment and/or media removexd from the water guality basins during maintenance

activites shall be properly disposed of according to 30 TAC 330 or 30 TAC 335, as applicable,
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3.

Pursnant to Chapter 7 Subchapter C of the Texas Water Code, any violations of the
requireraents in 36 TAC Chapter 213 may result in administrative penalties.

. The holder of the approved Edwards Aguifer protection plan must comply with all provisions

of 36 TAC Chapier 213 and all best management practices and measures contained in the
approved plan, Additional and separgte approvals, permits, registrations and/or
authorizations from other TCEQ Programs (e, Stormwater, Water Rights, UIC can be
required depending on the speeifics of the plan,

I addition 1o the rules of the Commilssion, the applicant may also be reguired to comply with
state and local ordinances and regulations providing for the protection of water quality.

Prior in Commensement of Congiruction;

4.

Within 60 days of receiving written approval of an Edwards Aquifer Protection Plan, the
applicant must sobanit to the San Antoaie Regional Office, proof of recordation of notice in
the counly deed records, with the volume and page number(s) of the county deed records of
the county in which the property is Jocated. A deseription of the property boundaries shall be
ineluded in the deed recordation in the county deed records. A suggested forp (Deed
Recordation Affidavit, TCEQ-0625) that you may use to deed record the approved WPAP is
enclosed.

All contrastors conducting regulated activities at the referenced project location shall be
provided a copy of this notiee of approval. At least one complete copy of the approved WPAP
and this notice of approval shall be muasintained at the project location until 8l regulated
activities are compieted,

Modification to the activities described in the referenced WPAP gpplication following the date
of approval may require the submittel of a plan to modify this approval, including the
payment of appropriate fees and all information necessary for s review and approvel prior o
initiating comstruction of the modifications.

The applicant must provide written potification of intent to commence construction,
replacement, or rehabilitation of the referenced project, Netification must be submitted 1o the
San Antonio Regional Office no later than 48 hours prioe to coramencement of the regulated
activity, Writien notification must include the dale on which the regulated activity will
sommence, 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 numbser of the contact

person. The executive director will use the notification to determine if the approved plan is

eligihle for an extension.

Temporary erosion and sedimemation (E&S) controls, 1.e., silt fences, rock berms, stabllized
construction enirances, or other controls described in the approved WPAP, must be instalied
prior to constructon and maintained during construction. Temporary E&S controls may be
rernoved when vegetation is established and the construction ares is stabilized. I 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 1o evaluate the adequacy of
temporary E&S control measures. Additiona! controls may be necessary if excessive solids are
heing discharged from the site.

Al borings with depths greater than or equal to 20 feet must be plugged with non-shrink
grout from the bottor of the hole to within three (3) feet of the surface. The remainder of the
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hole must be backiilied with cuttings froro the boring, All borings less than 2 feet must be
backfilled with cuttings from the boring. Al borings must be backfilled or plugged within four
{4) days of completion of the drilling operation. Voids roay be filled with gravel.

Diurin struetion:

1¢. During the course of regulated activities related to this project, the applicant or agent shall

iz,

i2.

13.

i3.

i5.

1h.

comply with all applicable provisions of 30 TAC Chapter 213, Bdwards 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 ingtallation of temporary aboveground storage tanks on
this project. I the contractor desires to install 2 temporary aboveground storage tank for use
during construction, an application to modify this approval must be submitted and approved
prior {¢ installation. The application must include information related 1o tank location and
spill containment. Reler to Standard Condition No. &, abuve.

Jf any sensitive feature {caves, solution cavities, sink holes, ete.} is discovered during
comstruction, sl regulated activities near the feature youst be suspended immediately. The
applicant or his agent must Irornediately 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 impaets to water quality. The plan must be sealed,
signed, and dated by & 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 Deparinaent 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 a1 2 frequency
sufficient to minimize offsite Impacts 1o water quality (e.g., fugitive sediment in street being
washed into surface streams or sensitive features by the next rain). Sediment mustbe
removed frond sedimen? traps or sedimentation ponds not iater than when design capecity has
been reduced by 50 pereent. Litter, construction debris, and construction chemicals shall be
prevented from becoming stormwater diseharge pollutants.

Intentional discharges of sediment laden water are pot allowed, If dewatering becomes
necessary, the discharge will be filiered through approprintely selecied best management
practices. These may include vegetated filter strips, sediment traps, rock berms, silt fence
rings, et

The following records shall be maintained and made available to the executive director upon
request: the dates when major grading activities ocour, the dates when congtruction activities
temporarily or permanently cease on 4 portion of the site, and the dates when stabilization
meagures are injtisted.

. Stahilization measures shall be initiated as soon a3 practicable in porbions of the site where

construction activities have temporarlly or permanenily ceased, and construction agtivities
will not regume within 21 days. When the initation of stabilization measures by the 14th day
is preciuded by weather conditions, stabilization measures shall be initiated gs 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 protectior 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,

AZ N —

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-0825
Change in Responsibilitv for Maintesance of Permanent BMPs, Form TCEQ-10263

oo Mr, Chris Van Heerde, CF.M,, P.E, HMT Engineering & Swveying
Mr. Thomas H. Hornseth, P.E., Comal County Enginser
Mr. Garry Ford, P.E,, City of New Braunfels
Mr. Roland Rulz, Edwards Aquifer Authority
TCEG Central Records, Building F, MU 212
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Geologic Site Assessment weAp

Frosr GeoSciences, Inc.
Prosecr No.: FGS-E15171

JUNE 8, 2015

Prepared exclusively for

DR Horton
210 West Hutchison
San Marcos, Texas 78666

Geotechnical = Construction Materials
Geologic = Environmental

13402 Western Oals  San Amtonlo, Texas 78259  Phone: (210) 372-1315  Fax: (210) 372-1318



Geotechnical » Construction Materials
Geologic = Environmental

DR HORTON
211 North Loop 1604, Suite 130
San Antonio, Texas 78232

Altn:  Ms. Erika Jucknies

Re: Geologic Siie Assessment (WPAP)

for Regulaled Aciivilies / Development on the
Edwards Aquifer Recharge / Transition Zone
Manor Creek Subdivision

New Braunfels, Texas

Frost GeoSciences, Inc. ConurQl # FGS-E15171

Gentlemen:

following report.

Distribution: {6) DR HORTON

13402z Western Oali

Sam Auconio, Texas 78259

Plhone [Z10) 372-1315

Fax (z16) 372-1318

wine fTosEgeosSOeares oo
SINOSE VBE IDNBE SBE

TBPE Firm Registvation & F-9227

THPE Firm Registration # 50040

June 8, 2015

Allached is a copy of Ihe Geologic Assessment Report compleled for the above
referenced project site as it relates (© 30 TAC §213.5h)3). efieclive June 1, 1999, Our invesligalion
was conducied and this report was prepared in general accordance with the "Instruclions
10 Geologists™, TCEQ-0585-Insructions (Rev, 10-1-04), The results of our invesiigauon, along

wilh any recommendations for Best Managenient Praclices (BMP's), are provided in 1he

If you have any questions regarding 1his report. or if Frost GeoSciences, inc. may
be of additional assisiance 10 you on this project, please feel free 10 call our office. It
has been a pleasure (0 work with vou and we wish (0 thank you ior the opportunity 10

be ol service 1o you on this project. We look forward 10 being of continued service.

Sincerely,
Frost GeoSsciences, InC.

)

y .3
L-ff

A

/ﬂf - 27
J "‘.f ‘,-( e —
‘\/ gr/’—

Chris Wickman, P G.
Senior Geologist

|
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APPENDIX
A Figure I: Site Plan
Figure 2: sSwreet Map
Figure 3: U.S5.G.S Topographic Map

Figure 4: EAA Edwards Aquifer Recharge and Contributing Zone Map

FIgure 5: FEMA Flood Map ‘
Figure G: USDA Soil Survey Map Aerial Photograph, 1 inch = 1,000 feet |

Figure 7 U.S. Geological Survey. Waler Resources Invesiigation # 94-4117

Figure 7A: Geologic Map of the New Braunlels, TX 30 X 60 Minule Quadrangle |

Figure 8. 2014 Aerial Photograph. 17=1,000

Figure 9: 2014 Aerial Pholograph with PRF'S. 1"=600' “
Sile Pholographs
' C: Site Geologic Map ‘
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. Geologic Assessment |

Texas Commission on Environmental Quality

|| For Regulated Activities on The Edwards Aquifer Recharge/transition Zones and Relating to 30 H
TAC §213.5(b)(3), Effective June 1, 1999

To ensure that the application is administratively complete, confirm that all fields in the form "
“ are complete, verify that all requested information Is provided, consistently reference the |
' same site and contact person In ail forms {n the application, and ensure forms are signed by ‘
-l‘ the appropriate party. .‘

|

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

| Signature H

To the best of my knowledge, the responses to this form accurately reflect all information
|‘ requested concerning the proposed regulated activities and methods to protect the Edwards H
Aquifer. My signature certifies that 1 am qualified as a geologist as defined by 30 TAC Chapter '

|‘ 213, ‘|
| Print Name of Geologist: Chris Wickman Telephone: {210] 372-1315 |
‘ Date: June 8, 2015 Fax: (210) 372-1318 ‘|

|‘ Representing: frost Geosciences, Inc. Firm Registration #50040 (Narne of Company and TBPG or ‘[

TBPE registration number)

l‘ Signature of Geologist:
" e

" Regulated Entity Name: Manor Creek Subdivision

| Project Information
‘ 1. Date(s) Geologic Assessment was performed: April 5-14 & 21-28 and May 22, 2015
|

2. Type of Project: ‘i

| % WPAP [Jast |
SCS [Just |

‘, 3. Location of Project: “

Recharge Zone

[ ] transition Zone H

| [_] Contributing Zone within the Transition Zone

| 10of 3
" TCEQ-0585 (Rev.02-11-15) June 8, 2015 H
Manor Creek Subdlvision
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|‘ 4. E Attachment A - Geologlc Assessment Table. Completed Geologic Assessment Table ‘
{Form TCEQ-0585-Table) is attached. “

5: Soil cover on the project site is summarized in the table below and uses the SCS
| Hydrologic Soil Groups* {Urban Hydrology for Small Watersheds, Technical Release No.
I‘ 55, Appendix A, Soil Conservation Service, 1986). If there is more than one soil type on I‘
the project site, show each soil type on the site Geologic Map or a separate soils map. ‘

‘ Characteristics and Thickness ¥ Soil Group Definitions (Abbreviated)
|| A. Soifs having a high infiltration

rate when thoroughly wetted.
B. Soils hoving @ moderate

Table 1 - Soil Units, Infiltration ‘

Soil Name Group™® | Thickness(feet)

( Rumple-Comfort infiltration rate when thoroughly ‘
‘ Association c/D 0.5-1.0 wetted. ‘|
Cormfort-Rock C. Soils having a slow infiltration

rate when thoroughly wetted.
D. Soils having a very slow
‘ infiltration rate when thoroughly H
wetted. I

outcrop complex D 0.5-1.0

6. @ Attachment B — Stratigraphic Column. A stratigraphic column showing formations,
members, and thicknesses is attached. The outcropping unit, if present, should be at the
\‘ top of the stratigraphic column. Otherwise, the uppermost unit should be at the top of ‘
the stratigraphic column.

7. [X] Attachment C - Site Geology. A narrative description of the site specific geology
[ including any features identified in the Geologic Assessment Table, a discussion of the
! potential for fluid movement to the Edwards Aquifer, stratigraphy, structure(s), and ‘
karst characteristics is attached.

8. E Attachment D - Site Geologic Map(s). The Site Geologic Map must he the same scale as
the applicant’s Site Plan. The minimum scale is 1”: 400' ‘
|
|

‘ Applicant's Site Plan Scale: 1" = 200'
Site Geologic Map Scale: 1" = 200"
Site Soils Map Scale (if more than 1 soil type): 1" = 1,000

“ 9. Method of collecting positional data:

E Global Positioning System {GPS) technology.
Other method(s). Please describe method of data collection: 2014 Aerial Photograph

|‘ 10. @ The project site and boundaries are clearly shown and labeled on the Site Geologic Map. |

11. [X] surface geologic units are shown and labeled on the Site Geologic Map. ‘
2 of 3

June 8, 2015
Manor Creek Subdivision
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12. E Geologic or manmade features were discovered on the project site during the field
investigation. They are shown and labeled on the Site Geologic Map and are described
in the attached Geologic Assessment Table.

[] Geologic or manmade features were not discovered on the project site during the field
investigation.

13, E The Recharge Zone boundary is shown and labeled, if appropriate.

14. All known wells {test holes, water, oll, unplugged, capped and/or abandoned, etc.): If
applicable, the information must agree with ftem No. 20 of the WPAP Application Section.

D There are (#) wells present on the project site and the locations are shown and
labeled. {Check all of the following that apply.)
The wells are not in use and have been properly abandoned.
The wells are not in use and will be properly abandoned.
E] The wells are in use and comply with 16 TAC Chapter 76.
E There are no wells or test holes of any kind known to exist on the project site.

Administrative Information

15. X] Submit one (1) original and one (1) copy of the application, plus additional copies as
needed for each affected incorporated city, groundwater conservation district, and
county in which the project will be located. The TCEQ will distribute the additional
copies to these jurisdictions. The copies must be submitted to the appropriate regional
office.

3 of 3
TCEQ-0585 (Rev.02-11-15)
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Stratigraphic Column

‘l [Hydrogeologic subdivisions modified from Maclay and Small (1976); groups, formations, and members modified from Rose (1972); "

lithology modificd from Dunham (1962); and porosity type modified from Choquette and Pray (1970). CU, confining unit; AQ, aquifer]

Hydropeokogic Thickness Fleid Cavern Porosity/
‘- subdivision oo 2. 2 e | e PR Identification development permesbiitty type
|‘ Upper | Eagle Ford Group cu 30 - 50 Brown, Naggy shalc and | Thin Nagstones; None Primary porosity lost/ |
| confining argillaceous limestone |  petroliferous low permeability
‘ g units  [Byda Limestone cu 40— 350 BulT, light gray, Porcelancous limestone | Minor surface karst | Low porosityflow
dense mudstone with calcite-filled permeability |
5] veing
g Del Rio Clay cu 40 - 50 Bluc-green o Fossiliferous; None None/primary upper |
yellow-brown clay lymatogyra arieting confining unit |I
| Georgetown Karst AQ: (2-20 Reddish-browa, gray to | Marker foasil; Nonc Low porosity/low |
‘ Formation nol karst light tan mariy Waconella permeability |
cu limestone wacoensis ”
] Cyclic and AQ KD - 90 Mudstone to packstonc. | Thin graded cycles. Many subsurface. Laterally extensive, both
manne miliotid grab ive beds 1o might be assoctated | fabre and ot I
members, chen relatively thin beds, with carlier fabno/water-yiclding
undivided crossbeds kara development
m ‘S |Leachedand |AQ 70 - %0 Crysalline limestone, | Biotwrbated won- Extensive lacral Majority not Fubric/one of
| collapsed mudstong (o stained beds separated | development: large | the most permeahle ||
4 | members, grainstone. chen; by massive imestone | rooms
I 3 undivided coflapsed breccia beds, stromatolitic
] limexstone
v L Regional v 20-24 Dense, argillsccous Wiapy iron-oxide Very few:; oaly Not fabric/low
E, dense mudstone saing verical fra permeability:
v g Graingtone  |AQ 50-60 Mihaolid gransione:; White crossbedded Few Not labric/ ‘
| S member mudsione 10 grainsione recrysallization reduces
‘ wackesione; chent permeability
g vi Kirschberg  |AQ 50 -0 Highly aliered Boxwork voids, with Probably exiensive | Majority fabric/one of the ‘
evaporite crysulline lin: por snd traverti cave develop most p bl
| i member chalky mudsione; chent | frame
v Dolomitic AQ 110=130 |Mudstone to grainstonc; | Massively bedded Caves related 1o Mostly not fabric; some [
| member crysialline limestone: | light gray, Toucasia | structure or bedding plane-
i chent abundant bedding plancs fabric/water-yielding
vill Basal nodular | Karst 5060 Shaly, nodular Massive, nodularand | Lange lateral caves at | Fabric; stratigraphically
member AQ; limestone; mudstone mottled, Exogyra surface; a few caves |  comtrolled/large conduit
| nol karst and miliolid gramsione | iexana near Cibolo Creek flow a1 surface; no |
cu permeability in |
subsurface
Lower |Upper member of the |CU:; 350-3500 | Yellowish tan, thinly Suir-sicp topography; | Some surface cave | Some water production at
confining | Gilen Rose evaporiic beddod I ing 1y devclopment cvaporile
i Limestone beds AQ and marl and marl bedwrclatively
impcrmeable
| I
f ‘I
June 8, 2015
Manor Creek Subdivision

Page 4 |



HE : Manor reck ubdivision F%lsn’l |
LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING
‘ 1A 18° ic’ 2A | 28| 3 a 5 [5a] 6 7 | 8A | e8 9 10 1 12 ‘|
FEATURE LATITUDE LONGITUDE FE;JP":E POINTS) FORMATION | DIMENSIONS (FEET) &g&, m *PE{F&T;’!RE INFILL mgf:né.\:;\sou ToTAL | SENSITITY “":;gmm TOPOGRAPHY |
X ¥ z 10 <) | 240 | <18 | 208
‘ 5-3 N207 45 41 1° WORY 11T SC 20 Kep 1 L L5 or (8] 30 30 Yes _Hillside H
S4 | N2ov43 3707 wostirizae | s¢ | 20 Kep 8 [ 2 O.F 10 30 30 ves 1 lillsicle |
S6 | N20Pa3 3457 wose i owm | 5 Kep 25| 75 45 - 4110303 |OFC 19 24 24 Yis | Drainage |
S7 | N290"43' 335 Woell'7o7 | MB | 30 Kep o 11 I e il X 7 37 37 Yes Hillsicle:
| S5-8 N2O"43"33.4° | WOR® I' 7.57 Ove 5 Kep 20 | 200 310 (008031 00.C 19 24 24 Yes Chfl |
‘I Call 200439661 wor'I'aas” | MB | 30 Kep F|-4.1 32 X 7 37 37 ves Hillside ‘|
S42 | N2ofax 383 wostirsves | se 20 Kep L LS - - OF 12 32 32 Yes Hillsidle '
S13 | N29Y 43334 WOB®II'405 | sC | 20 Kep I S oL 12 32 X2 Yes Lillside
|‘ S04 | N2g® 43 326" WORC 114067 | O 5 Kep 15 1 40 25 |10 35 ol2 |oFC 15 30 | 0 Yes Drainagde |‘
515 N29¥ 43 3057 Wos“I1':3 15" ¥ Ao 30 Kep 201 75 -5 025 OF.C 20 50 =0 Yes Drainage ‘
SI6 | N2ora3335T] wostyioox | SC | 30 Ken s | & oF 10 50 30 Yes _illside
Si7 NI 44 37 471 WOR" 10 54 7 S0 20 Kep 2 2 " ‘(_1.1 I Yers Hillsule
| * DATUM 1927 North American Datum (NAD27) ‘
2ATYPE TYPE 2B POINTS BA INFILLING
C Cave 30 N None, exposed bedrock
‘ SC Solution Cavity 20 G Coarse - cobbles, breakdown, sand, gravel ‘
SF Solution-enlarged fracture(s) 20 o Loose or soft mud or soil, organics, leaves, sticks, dark colors
F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors |
0 Other natural bedrock features 5 v Vegstation. Give details in narrative description
MB Manmade feature in bedrock 30 FS Flowstone, cements, cave deposils
SW Swallow: Hale 30 X Other materials “
SH Sinkhole 20 ‘
CD Non-kars sed depression 5 12 TOPOGRAPHY
4 : aligned features 30 Cliff, Hilitop, Hillside, Drainage. Floodplain, Streambed
|
| have read, IR0 followed the Texas Commission on Environmental Quality’s Instructions 1o Geologists. The information presented here h

complies with’ gsiorue representf?on of the conditions observed in the field. My signalure cenrtifies that | am qualified as a geologist as defined
- y
by 30 TAC ] ﬂ /
| Ssignature [ % ~._  Date June 8,2015 Sheet 1 of 7 M
e - .
June 8, 2015
Frost GeuSciences TOEG-0585-Table (Rev. 10-1-04) Manor Creeh Subdvision

Page 5 ‘




| — GEOLOGIC ASSESSMENT TABLE _ | PROJECT NAME: Monor Creck Subdivisien ________ rgsEisiz | |
| LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING
I‘ 1A 18” 1c* 2A | 2B 3 4 5 |sa] 6 7 8A 8B 9 10 1 12 ‘!
|| FEATURE LATITUDE LONGITUDE “T";}'E"é' POINTS FORMATION | DIMENSIONS (FEET) :ngﬁnams: ooM ?:;f:::' ‘Pm INFILL Iﬁﬁ;‘?ﬁ" YOTAL |  SENsiVTY m{:ﬁﬁ"};ﬁ‘ TOPOGRAPHY |
X ¥ z 19 <4y | 240 ) <18 | 218 !'
‘ S8 | N2ot43 37T wostlosed” | SC | 20 Kep 212 lis QF.C 12 2 5] Yes Hillsicle: |
S0 | Nzof4y 3427 wWost 11026 s¢ | 20 Kep | os]os | s - . - - O.F 12 ke 32 Yes Hillside ‘
5-20 | N29°43'39.0° | WOs°% 1) 53.6° 5C 20 Kep 2 21 2 - . . . O.FC 12 32 2 Y¢S tullside ¢
“ S21 | N29va3 308 wos 10505 | SF 20 Kep |15 | 30 45 || -2 025 JOFC 20 0 50 ves | Drangge U
S22 | N29"47 4087 ) Wos" 105290 M3 30 Kep 313 ? - - - - X r a7 _d4v Yes Hillside
” Sa3 | N20"43 42" | W0 44.47 sc | za Kep | os] 4 |15 OF 1S 35|55 Yes Llillsicle ‘
S24 | N2g'43383 ) wosti372" | SC 20 Kep los ] 4 |15 O 15 35 35 Yes Hillsicle |
‘ ‘ 525 IN29P 43 4077 Wos“ 105867 | 2™ | 30 Kep 50 | 100 = - 14 025 |OFC 20 0 50| Yes Drainage |
S26 | N2uvada06T| wost st | sc | zo Kep ' 0 ol 12 32 32 Yes Hillside ”
S28 | N2g'azal | wosin'ossy | s¢ | 20| Kep 15| L] 2 OF 10 o | 3 Yes 1illside
|| S3 | Naov 4y 4ala ) wos oozt | MB | a0 Ken alalz . : . . X 7 a7 37 Yes Hillside ‘i
|_ S35 N2OP 4T 41 2 woa'i1g 53.2° o o 2( Kep 1i9] 53 i 10 1 (0 \_f) = 5l S Yos Hills i[!l" | |
" * DATUM 1927 North American Datum (NAD27) ||
|
| [2aTYPE TYPE 2B POINTS 8A INFILLING |
l|| C Cave 30 N None, exposed bedrock ||
SC Solution Cavity 20 C Coarse - cobbles, breakdown, sand, gravel -
‘ SF Solution-enlarged fracture(s) 20 0 Loose or soft mud or soil, organics, leaves, sticks, dark colors
| F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors ||
o Other natural bedrock features 5 v Vegetation. Give details in narrative description
|‘ MmB Manmade feature in bedrock 30 ES Flowstone, cements, cave deposits
SwW Swallow Hole 30 X Other materials ||
SH Sinkhole 20
\| cD Non-karst closed depression 5 12 TOPOGRAPHY ‘
Z Zone lii_*'fn aligned features 30 Cliff, Hilitop, Hillside, Drainage, Floodplain, Streambed |

" | have read

e followed the Texas Commission on Environmental Quality's Instructions to Geologists. The information presented here |||
| complies wi ; ion of e conditions observed in the field. My signature certifies that | am qualified as a geologist as defined
‘I by 30 TAC 243 |

Signature . Date June 8, 2015 Shest 2 of 7 !

June 8, 2015 |

m m TCEQ-0585-Table (Rev. 10-1-04) Manor Creeis Subdivision |
P,

age 6
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by 30 TAC 2

Signature

unu.u__

Wﬂmmwmwm _______FGSEIsI7T1 |
LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING
1A 18* 1C* 2a | 28 3 4 5 |sal 8 7 8A 8B 9 10 11 12
FEATURE LATITUDE LONGITUDE ":};‘E“E POINTS FORMATION | DIMENSIONS (FEET) m"geém DOM ';fg:'g ”ﬁifm”“ INFILL WRSJEEFM TOTAL {  SENSITIVITY Cm‘:g:;;na TOPOGRAPHY
b3 ¥ z 10 <40 > 40 <1§ 1.6

S$37 IN20° 43 50O.1° WOsY 10 253,47 Q= 3 Kep 15 ) 2-4 015 or 15 20 20 Yos Prajiage
538 | N29°43'50.17 ] WOBS IO SLLY | 2 | 30 Kep 20| 75 or 20 50 50 Yes | Diainage
543 207473 42 71 WO 10 47.8 MB | 30 Kep o 3 (< i X 7 37 | a7 Yes Hillside
S50 | N20°43 457 WosT 10435 | MB_| 30 Kep 3.} % ? - X 7 37 37 Yes _Hillside
551 N2OT 43 58" | Wos? 0 aGE | oVt | 5 Kep 35| 75 (£9) 10 13 0105 | O 12 27 27 Yeus Hillside
S5-52 N29" 43 547 WOBZI( 44.3° | OVEn 5 Kep 30| 75 4055 |10 14 0.10.5 OF 10 34 34 Yis Drainage
$53 | N20°43 5207 Wost w440 | O | 5 Kep | 20| 40 . 36 104025 0FC] 12 IT 17 Yes Hiillsicle
555 | N2o'43 418 | WOs' IO 44 5" oM 5 Kep 10 [ 10 14 [O1025 | OFC 10 15 15 Yes Hillsicle
S50 N20"43'43.17 | Wus®Iu 43.9 SC 20 Kep 0.5 | 05 1 - OF 2 32 32 Yes Hillsicde
S57 | N20Pa¥ 4317 ] Wostlg a4 2 | Ok | 5 Kep 10] 50 50430 13 101025 ]| OF.C 12 1w | T Yes Hillside
S5R ] N2OT4 3428 WOR V432" o 5 K 1O | 50 1 or 12 17 17 Yes Hillsigle
S50 | N2o'4d 412" O8I0 5082 SC 20 Ke 1 5 ___[ QL 12 32 Yes Hills

* DATUM 1927 North American Datum (NAD27)

2ATYPE TYPE 2B POINTS BA INFILLING

C Cave 30 N None, exposed bedrock

SC Solution Cavily 20 c Coarse - cobbles, breakdown, sand, gravel

SF Solution-enlarged fracture(s) 20 0 Loose or soft mud or soil, organics, leaves, sticks, dark colors

F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors

o) Other natural bedrack features 5 v Vegetation. Give details in narrative description

MB Manmade feature in bedrock 30 FS Flowstone, cements, cave deposits

SW Swallow Hole 30 X Other materialsg

SH Sinkhole 20

CD Non- karst closed depression 5 12 TOPOGRAPHY

o aligned features 30 Cliff, Hiltop, Hillside, Drainage, Floodplain, Sireambed

-l"T"F‘llrl 3
'lj"-

slirue represe

g Date June 8, 2015 Sheet __ 3

ve followed the Texas Commission on Environmental Quality's Instruclions to Geolagists. The information presented here
ion of tHe conditions observed in the field. My signature certifies that | am qualified as a geologist as defined
A

of

TCEQ-0585-Table (Rev. 10-1-04)

June g, 2015
Manar Creek Subdfvlsfon




!‘ PR Lo ME: r K | n . GS- ||
| LOCATION FEATURE CHARACTERISTICS EVALUATION [ PHYSICAL SETTING
‘I 1A 18° 1C* 2a | 2B 3 4 5 [sa] 8 7 8A 88 9 10 11 12
FEATURE LATITUDE LONGITUDE FEATURE! OIS FORMATION | DIMENSIONS (FEET) mmsa Dou m ”uﬁ':'m"“f peL Q?.:mr%wm oL | SENSITVTY wcrmm TOPOGRAPHY
x ¥ z 10 <40 240 €16 pAN ]
S61 [N20°43 446" | WOS° 10439 | 7™ | 30 Kep 30 | 100 14 01025 O1.C 20 0 S0 ves | Drainage
S63 | N20° 43 465" WOR" 100 42.3° C 30 Ken 4 10 ] 10 N 20 50 50 Yes Cliff | |
S64 | N20"49 465" Wus’10423° | o™ 5 Kep 157310 QFC 15 20 20 Yes Cliff |
S65 20043 4757 | wostwor428 | oM 5 Kep 15 | 100 OF 15 20 20 Yes | Drainage
| S66 | N20°43 4017 | WOR" 10 40.0° SC 20 Ko 1 1 | O 12 32 32 Yes Hillsicle H
S67 IN2O° 424 40.17 WOs™ 107417 SC 20 e 1 JO75] 1.5 OF 12 2 32 Yos Hillsidie
‘ SG8 | N20°4T 5167 | wost o424 | SO 20 K i [ | O 12 32 g Yes 1 illsicle .|
5400 N29" 43 55" WOR" 10 447 om 5 Kep 15| 20 18 14 JON025 ] 01C 12 17 17 Y& Hilisicle |
S-70 N20O° 43 557 | WO 10 44 27 SC 20 Kep 3|1 1 O.F 20 40 40 Yos Drainage |
‘ 5.7l N2 43 5517 | W8 10 43,47 S0 20 lep 4 4 L5 0BG 20 48) Yes Imunn&r'_. M
S-72 | N20°43 5637 wos'io'38e | SC | 20 Kop 1 [ 1 or 12 2 X yes Hillside ,
|| pir— —— — —_—— —_— I ‘
* DATUM 1927 North American Datum (NAD27) |
| | 2aTYPE TYPE 28 POINTS 8A INFILLING |
Cc Cave a0 N None, exposed bedrock
SC Solution Cavity 20 C Coarse - cobbles, breakdown, sand, grave!
SF Solution-enlarged fracture(s) 20 (0] Loose or soft mud or soil, organics, leaves, sticks, dark colors
F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors
0 Other natural bedrock features 5 v Vegetation. Give delails in narralive description
MB Manmade feature in bedrock 30 FS Flowstone, cements, cave deposils
sw Swallow Hole 30 X Other malerials
| SH Sinkhole 20
CcD 5 12 TOPOGRAPHY |
aligned features 30 CIiff, Hilltop, Hillside, Drainage, Floodplain, Streambed

|

and| 8k true represeptation of conditions observed in the field. My signature certifies that | am qualified as a geologist as defined ‘

j T |‘
s June 8. 2015 Sheet __ 4  of 7

Date

TCEQ-0585-Table (Rev. 10-1-04)




complies wi
by 30 TAC

Signature

TRRdoCHTT e an
R LRTCT VYO

[__GEOLOGIC ASSESSMENT TABLE | PROJECT NAME: Manor Creek Subdivision — rosElsizL |
LOCATION FEATURE CHARACTERISTICS EVALUATION | PHYSICAL SETTING
1A 1B* 1c* 2A 2B 3 4 5 5A [} 7 8A 8B 9 10 11 12
FEATURE LATITUDE wonairuoe | FEATURE! pomrsl FormATIoN | DiwENSIONS (FEET) mﬁws} DO m | e nénﬁk:mgm ot | sensmwiry wcmrm TOPOGRAPHY
x Y Fi 10 <& ) <t§ | 218
S73 _IN20°4F 558 | WORCI10° 424 O™ | 3 Kep 20| 30 . - | 14 Jonozs|oFC 20 25 | 25 ves | Danade |
574 IN2OY 43 57.37 ] WOBY 10 3u.6 L® i 5 Kep 20)] 50O 1-4 0.1-0.25 | OF.C 20 20 25 Yies Driunage
S75_ | N2ovaxsas| wostwalt | sc | 20 Kkep N R OF 1z | 3 ves | Lillside
S-76 N2U'43' 848 WOB" IO 40,5 SC 20 Kep 2 | 1 0F 12 32 2 Yes Hillsicle
STT | N29" 44 508" | WOR"0'37.9" SC 20 Kep | 1 | or 12 32 32 Yes Hillsice
578 N20P 43 57.5° | WOSY 10 345" SC 20 Kep 5 S5 | O.F 14 30 3 Yes Hillsicle
5.70 29044 585" | WOs" 1Y 3Ly 5C 20 Kop I 1 ] ol 12 = ] Hillside
S-80) N20"49 58.4" | Wos" 10" 30,5 50 20 Kep 1 1 |} Q. 12 32 ] Yus Lillside
S-8L | N29'43 50.37| WOs 1031 St 20 Kep 10| 10 I OFV 20 40 4 Yis _l'll_l!\'lt e
saz | N2oeax 577 wostiozor | mp | 30 Kep 1 s O X 7 a7 | az Yes Hillsicle
S ) NIOU 4 5027 | WORS IO 273" 5C 20 Kep ] 1 3 O.F 12 K7 32 YOS Llllside
SR4 rg307 ] wostio264° | MB | 30 Kep 3121 =l — 1 x | 7 37 | 37 Yes 1Lhlisidke
* DATUM 1927 North American Datum (NAD27)
ZATYPE TYPE 2B POINTS 8A INFILLING
c Cave 30 N None, exposed bedrock
sC Solution Cavity 20 c Coarse - cobbles, breakdown, sand, gravel
SF Solution-enlarged fracture{s) 20 o Loose or soft mud or soil, organics, leaves, sticks, dark colors
F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors
o Other natural bedrock features 5 v Vegetation. Give details in narrative descriplion
MB Manmade feature in badrock 30 FS Flowstone, cemenls, cave deposits
S Swallow Hale 30 X Other materials
SH Sinkhole 20
CcD Non-karst closed depression 5 12 TOPOGRAPHY J
aligned features 30 Cliff, Hilltop, Hillside, Drainage, Floodpiain, Streambed

h
|
\

B 1 Date June 8. 2015 Sheet ___ 5 of 7
June 8, 2015 ‘
TCEQ-0585-Table (Rev. 10-1-04) Manor Creeh SubdMision |

Page ¢



A IE AME: o k_Subdivision — EGS-EIS171 ____ 1 |
LOCATION FEATURE CHARACTERISTICS EVALUATION | PHYSICAL SETTING ||
1A 18° 1c* 2A | 28 3 4 s |[sal e 7 8A 88 9 10 11 12 {
FEATURE LATITUDE LONGITUDE FEATURE! POINTS| FORMATION | DIMENSIONS (FEET) M‘g:’gs’ oM ?fm‘"’g “';':'E‘;';“ INFLL ﬁ%;k;fm TOTAL | SENsTVITY Wmm TOPOGRAPHY
x ¥ z 10 <40 | 40 | <16 | 218
| SHS 1 WOSS 0263 | 2AC | 30 Kep 20| 90 L4 lolo5 |OFC 25 55 a5 s | Cloodplain |
S-86 N29" 44'0.19 WOS® 1Y 257 SC 20 Ko 3 2 2 o.r 15 35 35 Yes Hillsicle |
587 N2O" 43 56.2° wes 1o 35 MB 30 Kep 3 3 4 X 7 37 37 Yos Hillside
|| S88 | N2g'aa' 3427 wostloaz7 | SC | 20 | kep 21 1 0.1 2 2 | 3 Yes Llillsicle: ‘
5-H80 IN2O" 44" 3537 WUSsT 10 181 T 30 Kep 15 | 40 1-5 0.l OF 20 50 S0 Yes Floodpliin |
Sl N2O' 44’ 107 | WOs®10°19.5° SC 20 Kep 2 ]| 2 2 - o.r 15 S 45 Yos Hillside
‘ S02 | N20°44'7.32°] WOBCIO325 | SC | 20 Kep 4 1112 OF 17 3r | a7 Yes Hillsicle
‘ 5403 N2O' 445,337 Wos" 1032 17 Sh 20 Kep 4 3 2 .17, 213 40 40 Yes Clillsicle H
5404 N2U” 44' 0.1 WOR" 10 207 o 5 Kep 10 | 20 41 -2 Das4s O 19 24 24 Yies Hillside | I
‘ 505 | N2ut a4 742°] WOSIO T 4 o 5 Kep 20| 50 it} 14 01033 OFC 19 24 24 Yos Hillsice ‘
SOG | N29"44' 78T WORY 106" se | 2o K& I I { ; Or 19 o | 3 ; Eloodplam | ‘
— — — ——I__L — — — — |
‘ * DATUM 1927 North American Datum {(NAD27) ‘I
|
2ATYPE TYPE 2B POINTS 8A INFILLING
C Cave 30 N None, exposed bedrock
SC Solution Cavity 20 c Coarse - cabbles, breakdown, sand, gravel
SF Solution-enlarged fracture(s) 20 @] Loose or soft mud or soil, organics, leaves, sticks, dark colors
E Faull 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors
0 Other natural bedrock features 5 v Vegetation. Give details in narrative description I
MB Manmade feature in bedrock 30 FS Flowstone. cements, cave deposits
sw Swallow Hole 30 X Other materials
|| SH Sinkhole 20 ||
- 5 12 TOPOGRAPHY ,
gned fealures 30 CIifi, Hilltop, Riliside, Drainage, Floodplain, Streambed

” by 30 TAC |

Signature i, | Date June 8. 2015 Sheet 6 of 7 ‘
“ - June 8, 2015 ‘
Firost GeoSciences TCEQ-0585-Table (Rev. 10-1-04) Manor Creek Subdivision

Page 10 |
Geologic and Environmental Consulting " = —— e = < -




nor Cre Subdlv FGS-E15171 _ ‘
| LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING
. 1A 1B* iC* 2a | 28 3 4 5 |sal s 7 8A 88 9 10 11 12 ‘
RELATIVE
‘ FEATURE LATITUDE LONGITUDE “:JP'-'E“E POINTS| FORMATION | DIMENSIONS (FEET) ng,:'e’a ooM ?m W;:ETUHRE INFILL mmim%nou ToraL | sensrmwiTy C“Ca’“‘fm"f;\“ﬂ TOPOGRAPHY *|
b ¥ z 10 <40 | »40 | <15 | 218
SO7 |IN20" 44' 7 71" WO 10 16.67 oe 5 Kep 15] 75 4 lO1025101C 19 24 24 Yos Hillsicle
-8 N2 44" 1467 WORY 1O 30,27 S0 20) K(':j) | 3 O 12 32 32 Yes Hillside
590 | N2otaq 7027 wostlwaolr | sc | 20 Kep 30 03115 oL 15} 30 | 39 Yes Hillsicle |
S100 | N2ofa4 5027 WOs' IO 175 E 20 Kep . Yes | Streambed
S0l | N2o'ax 5207 woseloranst | MB | 30 Kep 3 3 | 2 X__ 7 37 37 Yes Hillsicie:
5102 | N29Y a3 4007 wost 104z | M3 | 30 Kep 5 1 X 7 a7 37 Y Hillsidle “
|
| |
i |
* DATUM 1927 North American Daium (NAD27)
|
2ATYPE TYPE 2B POINTS 8A INFILLING |
6] Cave 30 N None, exposed bedrock ‘
SC Solution Cavity 20 Cc Coarse - cobbles, breakdown, sand, gravel '
SF Solution-enlarged fracture(s) 20 O Loose or soft mud or soil, organics, leaves, slicks, dark colors
| E Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors |
| 0 Other natural bedrock features 5 v Vegetation. Give details in narrative description ‘
MB Manmade feature in bedrock 30 FS Flowstone, cements, cave deposits ‘
SW Swaliow Hole 30 X Other materials
. SH Sinkhale 20
1 CD Non-karst closed depression 5 12 TOPOGRAPHY
z aligned features 30 Cliff, Rilltop, Hillside, Drainage, Floodplain, Streambed ‘

Signature

| have read
complies will-
by 30 TAC 248

rue represen

,/«/%\

Dale

June 8,

2015

TCEQ-0585-Table (Rev. 10-1-04)

‘ fve followed the Texas Commission on Environmental Quality's Instructions to Geologists. The information presented here
: ion of the conditions observed in the field. My signature certifies that | am qualified as a geologist as defined |

|
Sheet 7 of 7

Manor Creek Sulxiivision

June 8, 2015

Page 1|




LOCATION

The Site is located along and north of Siate Highway 46. approximaiely 3/4 miles northwest

of the inlersection of State Highway 46 and F M. 1863, in New Braunfels, Texas. An overall view of
| ihe area is shown on copies of the site plan. a sireet map, the U.S.G.S. Topographic Map, the
E.A.A Edwards Aquifer Recharge zone and Contributing zone Map. the FIRM Map, the Bureau of
Economic Geology Geologic Map of the New Brauniels. Texas 30 X 60 Minuie Quadrangle, U.S.
Geological Survey Water Resources Investigalions £5-4030 Map, a 2014 aerial photodraph at a
scale of ["=600'. a 2014 aerial photograph al a scale of 1"=1,000, and a 1973 acrial photograph al a

scale of 1"+ 1,000 Figures | through 9 in Appenclix A,

METHODOLOGY
The Geologic Assessment was performed by Mr. Chris Wickman, P.G., Senior Geologist

with Fros1 GeoSciences. Inc.. Mr. Wickman is a Licensed Prolessional Geoscientist in the Siale of

Texas (License # 10403).

‘ Frost GeoSciences. Inc. researched the geology of the area near the intersection of Stale
| Highway 46 and F.M. 1883. The research included, but was not limited 10, the Bureau of Economic
| Geology, Geologic Atlas of Texas. San Antonio Sheel, FEMA maps, Edwards Aquifer Recharge
zone Maps. U.S G.S. 7.5 Minutle Quadrangle Maps, the Geologic Map of ihe New Braunfels, Texas
30 X 6O Minute Quadrangle, the U.S.G.S. water-Resources Invesligalions Report 94-4117, and the
U.S.D.A. Soil Survey of Comal & Hays Counties, Texas.

Alter reviewing the available information, a lield investigalion was performed (o identify

any deologic or man made polential recharge fealures. A lransect spacing of approximaiely 50
feel. or less depending on vegeration Ihickness, was used (0 inspecl the project area. A 2014
‘ aerial photograph, in conjunction with a hand held Garmin 72H Global Posiiioning Sysiem with an
Estimaled Poiential Error ranging from 15 (o 18 feel, was used 10 navigate around the property and
z‘ icdentifly the locations of polential recharge leatures, as recommended in the “Instructions (o

Geologisis™. TCEQ-0385-Insiruciions (Rev. 10-1-04). The locations of any potential recharge fealures

Manor Creek Subdivision

‘ June g, 2015

Geologic and Environmental Consulting —




noted in the lield were marked with blue and while flagging. The flagging is numbered with the same
potential recharge feaiure L.D. # 1hat is used on the Site Geologic Map in Appendix C of this reporl. The
Site Geologic Map indicating the limits of the project site and the locations of poleniial recharge features
is included in Appendix C. A copy of a 2014 Aerial Photograph at an approximaie scaie ol 1"=600
indicating the limits of 1he project site and 1he locations of potential recharge features is included on
Figure 9 in Appendix A. The Geologic Assessment Form TCEQ-08S, (Rev. 2-11-15}, Stratigeaphic Column,
and the Geologic Assessment Table have been filled with the appropriate information for 1his project

site and are included on pages 1-12 of this reporl.

RESEARCH & OBSERVATIONS
7.5 Minute Quadrangle Map Review
According o the U.S.G.S. 7.5 Minute Quadrangle Map, New Braunfels weslt, Texas Sheei (1988),
the elevailion across the projeci site ranges rom 760 10 840 feel above mean sea level. The project
site bas a1otal relief of approximately 80 feet. Runoff from the project site flows 10 the southeast and
nonh into Blieders Creek. Blieders Creek is locaied along (he soultheastern propeny line. State Highway
46 is located immediatcly southwesl of ihe project sile. A few areas ol residential developmeni are
visible south and southwest of the project site. A flood control - recharge dam is localed northeast of
the project site along Blieders Creek. A copy of the U.S G.S. 7.5 Minute Quadrangle Map indicating the

location of the projec site is included on Figure 3 in Appendix A.

Recharge / Transition Zone
According 10 the E.A.A. Edwards Aquiler Recharge Zone and Coniributling Zone Map (1994)
and the Official Edwards Aquifer Recharge Zone Map, New Braunfels west, Texas Sheel (1088). the
Site is located on the Edwards Aqulifer Recharge zone. A copy of ihe E.A.A, Edwards Aquifer Recharge

and Coniributing Zone Map indicating the location of 1he Siie is included on Figure 4 in Appenclix A.

June 8, 2015
Manor Creek Subdivision
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( 100-Year Floodplain

The Federal Emergency Managemenl Agency (FEMA) Flood Insurance Rate Map for the Comal
| County, Texas. Communily Panel Numbers 48091C0430F and 48091C0435F (Revised September 2,
Il 2000} was reviewed 10 detlermine if the Site is localed within the 1% annual chance flood (100-year
flood). which is also known as (he base flood. A review of the above mentioned Panel Numbers

indicate that the majority of the Site is located within Zone X. According 10 the Panel Legend, Zone

X represents areas delermined (o be outside the 0,2% annual chance floodplain. However, arcas

located along Bieders Creek localed within the southeastern portion of the project are located in

zones A, AE and Zone X (shaded) Zones A and AE are areas included in the Special Flood Hazard
Area within the 100-vear flood. Zones A and AE are deflined by the map panel legend as areas where
| no base flood elevalions have been determined (Zone A) and where base elevalions have been
determined (Zone AE). Zone X (shaded)is identified as an Cther Flood Areas, and is defined as areas

| of 1he 2% annual chance flood, areas ol the 1% annual chance llood with average depths of less (han

‘ | foot or with drainage areas less ihan | square mile and areas protected by levees from the 1%
annual chance flood. A copy of the above relerenced FIRM panels indicaling ihe location of (he Site

is included on Figure 5 in Appendix A.

Solls
According 10 the United States Department of Agriculiure, Soil Conservation Service, Soil
‘ Survey of Comal & Hays Counties, Texas, (1977). the projec sile is localed on the Rumple-Comfori
| Association (RUD), and the Comfon-Rock Complex (CrD). A copy of the 1973 aerial pholograph
‘ (approximate scale: 1= 1000 from 1he U.S.D.A. Soil Survey of Comal & Hays Counties, Texas
' inclicating 1he location of Ihe projeci sile and the soil types is included on Figure 6 in Appendix A.
‘ The Rumple-Comiort Associaion consists of shallow and moderately deep soils on uplands

in 1ihe Edwards Plaieau Langd Resource Area. The surface layer of the Rumple Soil is dark reddish

‘ brown very cherty clay loam about 10 inches thick, Rounded chert and limesione cobbles and

gravel cover about 20 percent of 1he surface. The subsoil 10 a depth of 14 inches js dark reddish-
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brown very cherty clay, and 10 a depth of 28 inches it is dark reddish-brown exiremely stony
clay. The underlying material is indurated fractured limestone. The Comfort Soil is dark brown.
neutral, exiremely siony clay about 7 inches thick. The subsoil to a depth of 12 inches is dark

reddish-brown. mildly alkaline, extremely stony clay. The underlying maierial is indurated fractured

limestone, The soil is noncalcarecus throughoul. The so0ils in this associalion are well drained.

Surface runoll is medium. bul varies due o the occurrence of caves, fracture zones, and sinks.

| Permeabilily is moderately slow. waler erosion is a moderale hazard.

| This saoil has a USDA Texiure Classificalion of very cherty clay loam. stony clay, very
‘ stony clay, extremely stony clay, and weathered bedrock, The Unified Classification is GC,
. CL or SC. The AASHO Classification is A-2-6. A-6, and A-2-7. This soil has an average
‘ permeability from 0.2 10 0.6 inches/hour.

The Comforti-Rock Outcrop Complex consists of shallow, clayey soils and Rock Oulcrop
on side slopes and on hilllops and ridge tops on uplands in the Edwards Plaieau Land Resource
Area. The Comfort Exremiely Stony Clay makes up 49 1o more than 95 percent of the complex.,
but on the average it makes up 70 percent. Rock Qutcrop and areas of soil less than 4 inches
deep make up S 10 36 percent. but the average is 15 percent. Typically, 1he surface layer of
the Comfort soil is dark brown extremely slony clay about 6 inches 1hick, Cobbles and
siones as much as 4 feel across cover aboul 45 percent of the surface. The subsoil extends
to a depih of 13 inches. It is dark reddish brown exiremely stony clay. The underlying
maierial is indurated fraciured limestone. The secil is mildly alkaline and noncalcareous

throughout The Comfort Soil is well drained. Surface runoll is slow to medium. Permeability

- is slow, and ihe available water capacity is very low. waler erosion is a slighi hazard.

This soil has a USDA Texture Classification of extremely stony clay, stony clay, very

stony clay, and weathered bedrock. The Unified Classification is CH. GC., CL, or SC. The
‘ AASHO Classification is A-2-7. and A-7-6. This soil has an average permeability from 0.6 (0

0 2 inches/hour.

i June 8, 2015
: Manor Creek Subdivision
‘ page 15

Geologic and Enwironmental Consulting — = . Sel——— |




Narrative Description of the Site Geology

Based on a visual inspection of 1he ground surface, the overall potential for (luid flow fron the |

project sile into the Edwards Aquifer appears 10 be low (o intermediate,
One hundred Iwo [eatures were noted on 1he project sile at the 1ime of the field

investigation on April 5-14 and 21-28, 2005. Ninety natural karst features and 12 man-made

features were noted on the project site al the time of the field investigation. According to the
U.S. Geological Survey Wailer Resources Investigalions 94-4117, a fault (S-100) is located along
the southeastern property line. No obvious visual indicatons ol the faull were noted on the
project silte al the time of 1he on-site inspection. The natural karst [ealures noted on the siie
consisted of numerous solution cavilies, rock outcrops, and zones ol fraciured rock, vuggy
rock, and solution cavilies. A numbeér of the solution cavilies appeared 1o have been dug oul |

bv burrowing animals. The man made (ealures consisted of man hole covers associated wiih

| a sanitary sewer line crossing the projec! site. The locations of the Polential Recharge Features
.: are idenified on 1he Site Plan on Figure | in Appendix A. on the 2003 aerial phowograph on Plate 1h
in Appendix A, and on the Site Geologic Map provided in Appendix C. Color photographs of the
projec site and some of the potenitial recharge features are included in Appendix B.

Potential Recharge Features #S-3 and S-4 consist of solution caviiies noted on the project |

site at the time of 1he field investigation. PRF #S-4 appeared 10 have been dug out by a burrowing

animal, Frost GeoSciences. Inc. rales these fealures as low on Figure | of the TCEQ-0585-
Insiructions (Rev. 10-01-04). These features score a 30 on the sensitivity scale in column 10 of the .
| Geologic Assessment Table on Pages 5-11 of this report.

‘ Potenlial Recharge Feature #5-6 is an ouicrop of vuggy and fracwured limesione noled

| within a natural drainage path. The oulicrop is about 25 feei wide and 75 feel long. The vugs
‘ ranged in size from 1/2 inches to 1 inch with a density of 4 1o 5 vugs per [ool. The fraciures were

approximately an inch in width and occurred in a density of 1 fracture per [cot. The general irend |

of the fraciures was 45 degrees. Frosl GeoSciences, Inc, raies 1his fealure as low on Figure 1 of '
Jupe 8, 2015 ‘
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' the TCEQ-0585-Instructions {Rev. 10-01-04). This fealure scores a 24 on the sensilivily scale in |
column 16 of the Geologic Assessmeni Table on Pages 5-11 i 1his report.

Potential Rechargde Feaiures #5-7, #5-11, #5-22, #5-31, #5-43, #5-50, #5-82, #5-84, #5-87, 5101,

and $-102 are man hole covers associaled wilth a sanitary sewer line crossing (the project site along the

southeastern portion ol the property. Frosi GeoSciences. Inc. rales these lealures as low on Figure |
of the TCEQ-0585-Instructions (Rev. i0-01-04). These features score a 37 on the sensitivity scale in

column 10 of the Geologic Assessment Table on Pages 5-11 of this report.

Polential Recharge Features #S-8 is an ouicrop of vuggy and fraclured limestone. PRF £S-
8 is a clill of imestone along Blieders Creek. The cliff is ranges [rom 3 feel 1o 15 feet along (he
lengih of the outcrop. The (raclures are approximaiely 1 inch in width and occur a1 a density of | I
| fracture per fool. Frost GeoSciences. Inc. rales this feature as low on Figure | of the TCEQ-0585-
Instructions (Rev. 10-01-04), These fealures score a 24 on the sensilivilty scale in column 10 of the

Geologic Assessment Table on Pages 5:11 of 1his report.

Potential Recharge Features #S5-12, and #5-13 are solution cavities. PRF £5-12 is a solution

cavity noted under a limestone boulder. The feature is aboui | oot wide and 1 foot long and
extends about 18 inches downward. PRF #S-13 appears 10 have been dug out by a burrowing
animal. Frost GeoSciences, Inc. rates these [ealures as low on Figure | of ihe TCEQ-0585-Instructions

(Rev, 10-01-04). These (eatures score a 32 on the sensitivity scale in column 10 of the Geologic

Assessment Table on Pages 5-11 of this report. |

Potential Recharge Fealure #S-14 consists of an outcrop of vuggy and fractured limestone
noted in a naiural drainage path. The cuicrop was about 15 feet wide and 40 feet long. The vugs were
‘ approximaiely 1 10 2 inches in size and occurred at a density of 3 10 5 vugs per fool. The fractures are '

about 1 in width and occur | 1¢ 2 fractures per {001, Frost GeoSciences, In¢. rates this feature as low

‘ on Figure 1 of ihe TCEQ-0585-Instructions (Rev. 10-01-04). This feaiure scores a 30 on the sensitivity
| scale in column 10 of the Geologic Assessment Table on Pages 5-11 ol this report. .

Potential Recharge Feature #'s S-15, #5-85. and £S-89 are zones of vuggy rock and solution
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cavities. The Zones consisi of large vugs ranging front 4 inches 1o 12 inches with several solution
cavities ranging from 4 inches 10 18 inches. The vugs and solution cavities are infilled wilh fine
| soils leaves and other organic materials. PRF#S-15 was noted in a natural drainage path. According
10 the FEMA, Flood Insurance Rale Map, PRF £5-85 and PRF #5-80 are localed in 1the 100 year ilood
plain. Frost GeoSciences, Inc. raies these features as intermediate on Figure | of the TCEQ-0585-
INstructions (Rev. 10-01-04). These features score a 5010 35 on the sensilivily scale in column 10 of the

Geologic Assessment Table on Pages 5-11 of this report.

Potential Recharge Fealures #S-16 through £5-20 are solution cavities noled on the siie

at the 1ime of the field inspection. PRF #S-16 appears 10 have been dug out by a burrowing
animal. Fros1 GeoSciences. INC. rates (hese features as low on Figure | of the TCEQ-0385-INsiructions
I| (Rev. 10-01-04). These features score a 32 on the sensitivity scale in column 10 of the Geologic
Assessment Table on Pages 5-11 of this report.

Potential Recharge Fealures #S-21 and #5-35 appear (0 be oulcrops of solution enlarged

| fractures. PRF #5-21 is aboul 15 feel wide and 30 (eel Jong. The [ractures are about | 10 2

inches in width and occur al a density of 1 to 2 fraciures per {0ot, The dominate trend of the

fraciures was aboul 45 degrees. The oulcrop was noted in a nalural drainage path. PRF #5-35 is
aboun 10 feer wide and 15 feet long. The fraciures are about 2 (0 4 inches wide and occur al aboul
I 10 2 fraciures per fool. The dominaie trend of the [raciures was about 78 degrees. Frost
GeosSciences, Inc. rates 1his feature as intermediale on Figure | of the TCEQ-0585-Instructions (Rev,
10-01-04). This feature scores a 50 on the sensitivity scale in column 10 of 1he Geologic Assessment

Table on Pages 5-11 of this report,

Potential Recharge Fealures #5-23 and #S-24 are elongaied solulion cavities approximalely
G inches in width and 4 feet in lengih. The features are infilled wilh fine soils and leaves. Frost
GeoSciences. Inc. rales 1hese fealures as low on Figure | of the TCEQ-0585-Instructicns (Rev. 10-01-
04) These [ealures score a 35 on 1he sensitivity scale in colunmin 10 of the Geologic Assessment

Table on Pages 5-11 of this report.
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Polential Recharge Peatures #5-25, £5-38, and #5-61 are zones of vuggy and fractured rock.

The widihs of the zones range from 30 (0 50 feel and the lenglhs range f[rom 75 to 100 feet. Each of
the oulcrop zones were noted in nalural drainage paths. The vugs ranged in size from 1 inch to 3
inches and occurred al a densily of | 10 4 per foot. The fractures ranged in size from | 10 2 inches
in widih and occurred at a density of | to 3 per fool. The orieniation of the fraciures varied. Frost
GeoSciences, Inc. rales these features as intermediale on Figure 1 of the TCEQ-0585-Instructions

(Rev, 10-01-04). These features score a 50 on the sensitivity scale in column 10 of the Geologic

Assessment Table on Pages 5-11 of 1his report.

Poleniial Recharge Featlures #S-26 and #5-28 are solution cavities noted on 1he project site ai
the time of the field inspeciion. The {eatures are infilled with fine soils and leaves. The fealures I
range in size from 12 inches 1o 18 inches wide and 1 10 4 feel in lendlh. The features were aboul 18
inches (o 2 feet deep. PRF #5-26 and PRF #5-28 appeared 10 be dug oul by a burrowing animal.

PRF #5-29 is an elongaied solution cavily, Frosi GeoSciences, Inc. rates these features as low on

Figure 1 of the TCEQ-0585-Insiructions (Rev. 10-01-04). These fealures range in score from 30 (0 39

on the sensitivity scale in column 10 of the Geologic Assessment Table on Pages 5-11 of this report,

Potential Recharge Feature #S5-37 is a oulcrop of vuggy rock noted on the project sile at the
iime of the field investigation Frost GeoSciences, Inc. raies his (eature as low on Figure | of the
TCEQ-0585-Instructions (Rev. 10-01-04). This fealure scores a 20 on the sensitivity scale in column 10

ol ihe Geologic Assessmeni Table on Pages 5-11 of 1his report.

Potential Recharge Features #5-51, #5-52. and #S-57 are oulcrops of vuggy and {ractured rock.

PRF #S-52 is located in a naiural cdrainage path. Fros! GeoSciences, Inc. rates (hese feaiures as low on

Figure 1 of the TCEQ-0585-Insiructions (Rey. 10-01-04). These {ealures range in score (rom 17 10 34 on
the sensitivity scale in column 10 of the Geologic Assessmeni Table on Pages 5-11 of 1his report.
Potential Recharge Fealures #S-53, £5-55, and #5-58 are oulcrops of vuggy rock noted on the |

projeci site at ihe time of 1he field inspeciion. The ouicrops all have vugs ranging in size from 110 3
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low on Figure 1 of the TCEQ-0585-Insiructions (Rev. 10-01-04). These features range in score (rom 15 1o

17 on he sensilivity scale in cclumn 10 of the Geologic Assessment Table on Pages 5-11 of this report.

I Poiential Recharge Features #S-56, #S-590 and #S-66 1hrough #S-68 are solution cavities noted

on the project site al the time of the field investigation. The feawures were infilled with fine soils and
leaves and iwigs The size of the fealures range in size from 6 inches 16 2 feel wide. 6 inches 10 2 feel ‘

long. and | to 2 feet deep, Frosi GeoSciences, INC. rates these features as low on Figure 1 of the TCEQ- ‘

03585 nstructions {(Rev. 10-01-04). These features range in score rom 30 o 32 on the sensilivity scale in ‘

column 10 of the Geologic Assessment Table on Pages 5-11 of this reporl.

Potential Recharge Fealure #S-63 is a cave noted in the wall of a cliff. The cliff was
noted along a natuwral drainage paih. The opening of the cave was aboul 4 feet1all and 10 (eel
wide. The cave extended horizontally approXimately 10 feel into the cliff. Frost GeoSciences,

| Inc. rates this feature as low on Figure 1 of ithe TCEQ-0585-tnstructions (Rev. 10-01-04). This

feature scores a 20 on the sensiiivity scale in colunin 10 of the Geologic Assessment Table on i
Pages 5-11 of this reporl.

Polential Recharge Feaiures #5-G4, #5-65 and £5-G9 are outcrops of vuggy and fractured

, rock noted on the project site al the time of ihe field inspection. #5-65 have fraciures ranging in size ‘
from 1 10 2 inches wide and the fractures occur aboul 1 10 2 fractures per [ool. #5-69 have vugs
ranging in size from 110 3 inches with a density ranging from 3 10 6 vugs per [0ol. Frost GeoSciences, (
Inc. rates these features as Jow on Figure 1 of the TCEQ-0585-Instructlions (Rev 10-01-04), These ‘
feaiures range in score from 17 1o 20 on the sensitivily scale in column 10 of the Geologic Assessment

Table on Pages 5-11 of this repori.

Polential Recharge Fealures #5-70 and #S-71 are solulion cavities noted in a natural drainage
paih. The [eatures were infilled wiih fine soils and leaves and (wigs. Frost GeoSciences, Inc. rates

these (eatures as intermediate on Figure | ol the TCEQ-0585-Insiructions (Rev, 10-0104). These [ealures

score 40 on the sensilivity scale in column 10 of the Geologic Assessment Table on Pages 5-11 of this

report.
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Potential Recharge Fealures #5-72, #5-75 1hrough #5-80, and #5-83 are solulion cavities
noted on the project site al the time of 1he field investigation. The features were infilled with fine |
soils and leaves and twigs. The size of the features range in size from 6 inches (o 2 feet wide. 6

inches 10 2 feetlong. and 1 10 2 [eet deep. PRF #S-75 appears to have been dug out by a burrowing

animal at one lime. PRF #S-78 is aboul 5 feet wide. 5 [eel long and | foot deep. Frosi GeoSciences,

Inc. rates these fealures as low on Figure | of the TCEQ-0585-Insiructions (Rev, 10-01-04), These

featwures range in score fron1 32 10 3¢ on the sensitivity scale in column 10 of the Geologic Assessment
| Table on Pages 5-11 of this report.

Potential Recharge Features #5-73 and #5-74 are outcrops of vuggy and fractured rock
noted on the project site al 1he time of 1the field inspection. PRF #5-73 have vugs ranging in size
from | to 3 inches with a density ranging (rom 3 to 6 vugs per fool. PRF #5-74 have (ractures
ranging in size from 1 to 2 inches wide and the fraciures occur aboul ) to 2 fraclures per (ool Frost

GeoSciences. Inc. rates these (ealures as intermediatle on Figure | of 1he TCEQ-0585-Instructions

(Rev, 10-01-04). These fealures scaore 25 on the sensitivity scale in column 10 of the Geologic

Assessment Table on Pages 5-11 of 1his report.

Poiential Recharge Features £S-81 and #S-03 are sinkholes. PRF S#-81 is about 10 feet around ‘
‘ and | foor deep. A lree was noted growing in the middle of ithe feature. The feature was infilled
with fine scils, coarse sand, cobbles, and with grass and shrubs, PRF £5-93 is 4 [eel wide. 5 feel

long, and 2 feel deep. The [ealure is infilled with coarse soils and gravel as well as leaves and ‘

lwigs. Frosi GeoSciences. Inc. raies these fealures as intermediale on Figure | of the TCEQ-0585-
Instructions (Rev. 10-01-04). These feaiures score 40 on the sensitivity scale in column 10 of the
Geologic Assessment Table on Pages 5-11 of this report, |

Potential Recharge Features #S-86, #5-88. and #5.91 and #S-92 are solution cavilies noled on

the project site al the time of (he field invesiigalion. The fealures were infilled with fine soils and leaves

and (wigs. The size ol fealures PRF #5-86, PRF #5-88, PRF #5-0] and PRF £5-92 range in size from 1

foot 10 4 feel wide. | fooi to 2 feer long. and | (0 2 feel deep. PRE #S-92 appears 10 have been dug out
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‘ by a burrowing animal at one time. Frost GeoSciences. Inc. rates ihese features as low on Figure | of ‘

the TCEQ-0585-Instructions (Rev. 10-0104). These fealures range in score froni 32 1 39 on (he sensitiviiy

scale in column 1O of the Geologic Assessment Table on Pages 5-11 of (his report.

Polential Recharge Features #5-94, #5-05 and #S-97 are outcrops of vuggy rock noted on the
project site at ihe 1ime of (he field inspection. The cuicrops have vugs ranging in size from | 10 3 inches
with a density ranging from 3 10 G vugs per foot. Frost GeoSciences. Inc, rates these fealures as low on

Figure 1 of the TCEQ-0585-Instructions (Rev, 10-0104). These features score 24 on the sensitivity scale

in column 10 of the Geologic Assessment Table on Pages 5-11 of 1his report.
Polential Recharge Features #S5-96, #5-98, and #S-99 are solulion cavilies noted on the project '

site at1the time of the field investigation, The features were infilled wilth fine soils and leaves and

twigs. According to the FEMA. Flood Insurance Rate Map, PRF #5-96 are localed in the 100 year
flood plain. PRF #S-98 and PRF #S-99 appears 1o have been dug out by a burrowing animal ai one

time. Frost Geosciences, Inc. rales 1hese fealures as low on Figure | Of the TCEQ-0585-Instructions

{Rev. 10-01-04). These features range in score from 32 10 3¢ on the sensitivity scale in column 10 of -

the Geologic Assessment Table on Pages 5-11 of this report.

According to the U.S. Geological Survey Waléer Resources Investigations 94-4117, Poiential

. Recharge Feature £S-100 is a fault localed along the southeasiern property line. No obvious visual
indications of the fault were noted on the project site ai 1he 1ime of 1he on-sile inspection.

The project site supporns a dense siand of vegelative cover with a several open grassy

areas. Overall vegelation on 1he project site consists of ashe juniper (Juniperus ashei, live oak
{Quercus virginiana). cedar elm (Ulmus crassifolia). and mesquite (Prosopis glanduiosa), with Texas
persimmon (Diospyros texana), agarita (Berberis trifoliolata). huisache (Acacia farnesiana), sage

(Leucophylium), whitebrush (Aloysia gratissima), Yucca, mounmain laurel, and prickly pear cacius

| (Opuntia lindheimeri).
According to the U.S, Geological Survey Water Resources Investigations (WRY) 94-4117, Texas |
and the Geologic Map of the New Braunlels, Texas 30 X 60 Mihuie Quadrangle, the Sile is located on the '

Edwards Person Limesione. The USGS water Resources Investigations (WRI) Reporl Map subdivides
June 8, 2015 |
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the Edwards Person limesione into three separaie geologic members. The USGS WRI Report Map
indicales the Siie is localed on the upper Iwo dgeologic members of the Edwards Person limesione. the

Cychic and Marine and the Leached and Collapsed members of the Edwards Person limesione A copy

of the WRI map and 1he Geologic Map of the New Braunfels, Texas 30 X 60 Minule Quadrangle are
| included on Figures 7 and 7A in Appendix A. A copy of the Straligraphic Column highlighting the

‘ ouicropping formations is included on Page 4 of this report.

‘ The Cyclic and Marine Member of the Edwards Person Limesione consisis of mudstone 1o
packsione with milliolid grainstone and chert. This member occurs as thin graded cycles ol massive 1o
relatively thin beds with some crossheds. Typically. cavern develepment in 1his member is common.
but occurs mainly in the subsurface. The caverns within 1his member might be associated wilth earlier
| episodes of karsi developmeni.
The Leached and Collapsed Member of the Crelacecus Edwards Person Limestone consists of
crystalling limesione. mudstone, and grainstone with chern and collapsed breccia. Bioturbaled iron-

stained beds are common and are separated by massive limestone beds with stromailolitic limestone.

This member forms extensive laieral Karsi development with large rooms. The overall ihickness of this
member ranges from 70 10 90 [eel thick.

According to 1he site plan provided by HMT Engineers, the surveyed elevations on the Site
range from 760 10 864 feel. According (o 1his survey, the 101al relief on the Site is approximately 104 feet.
A copy of the site plan indicating the boundary of ihe Site and the elevations is included on 1he Site Plan

on Figure | in Appendix A and the Site Geologic Magp in Appendix C of (his report

BEST MANAGEMENT PRACTICE (BMP)

Based on a visua) inspection of the ground surface and ihe research performed (or 1his proiect,

the overall polential for fluid Mow from the project site inlo the Edwards Aquifer appears 10 be Jow to

inlermediale. According (10 the US Geological Survey Waler Resources Invesiiganons 94-4117. a
fault localed along the soulheastiern property line. No obvious visual indications of the fault were

noted on the project site at the lime of 1he on-sile inspection. However, 1he potential always exists

June 8, z0i5
Manor Lreek Subdivision

page 23
Geoiogic and Environmental Consulting — e —— -




Frost GeoSclences

1o encounler subsuriace feaiures that lack a suriace expression. Conslruction personnel should be
informed of 1he poteniial 1o encounter subsurface Karsl (eatures associated wilh (he fault, vuggy
outcrops, or oulcrops zones during excavaling activilies. Construclion personnel should also be
informed of the proper protocol 10 follow in the event thal a solution cavity anc/or cave is encouniered

| during the excavation and development of the propeny.

DISCLAIMER
This report has been prepared in general accordance with the "Instructions to Geologists”, TCEQ-
0585-Instruciions (Rev, 10-1-04) by a Licensed Texas Professional Geoscientist.  All areas of the project

site were carefully inspected lor features thai coutd contribute 10 the recharge of the Edwarcls Aquifer,

however, this survey cannol preclude the presence ol subsurface karsi features that lack surface
expression. This report is nol intended 10 be a definitive invesiigation of all possible geologic or karsi
fealures al this site.  All conclusions, opinions, and recommendaticns [or Besi Managemenlt Practices

(BMP's) in this report are based on informaton obtained while researching 1he project, and on the sile

| conditions at the time of our field investigaticon.

This report has been prepared (or 1he exclusive use of DR HORTON. This report is based on
| available known records, a visual inspection of the project site. and the work generally accepted for
a Geologic Assessment for Regulaied Activilies / Developments on the Edwards Aquifer Recharge ¢

Transition Zone, relaling (1o 30 TAC §213.5(by3). effeclive June 1, 1999.
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Collins. Edward. W.. 2000, Geologic Map of the New Braunfels, Texas 30 X 60 Minule

Quadrangle, Bureau of Economic Geology. The University of Texas al Austin, Texas.
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Water Pollution Abatement Plan
Application

Texas Commission on Environmental Quality

for Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC
§213.5(b), Effective June 1, 1999

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

Note: including all the information requested in the form and attachments contributes to
more streamlined technical reviews.
Signature

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer. This Water Pollution Abatement Plan Application Form is hereby submitted for TCEQ,
review and Executive Director approval. The form was prepared by:

Print Name of Customer/Agent: Chris Van Heerde, C.F.M., P.E.

Date: 11/1/2016

Signature of Customer/A

(e 2 St

Regulated Entity Name: Manor Creek Subdivision Units 4-6

Regulated Entity Information
1. The type of project is:

X Residentiat: Number of Lots:197

[[] Residential: Number of Living Unit Equivalents:
D Commercial

D Industrial

[] other:
2. Total site acreage (size of property):94.78
3. Estimated projected population:591

4. The amount and type of impervious cover expected after construction are shown below:
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http:property):94.78

Table 1 - Impervious Cover Tahle

Impervious Cover
of Proposed Project 5q. Ft. 5q. Fr./Acre Acres
Structures/Roofions 1,133,431.2 + 43,560 = 2602
Parking + 43,560 =
Other paved
surfaces 529,745 +43,560= 12,18
Totatl impervious
Cover 1,663,120.8 + 43560 = 3818

Total impervious Cover 38.18 + Total Acreage 84,78 X 100 = 40 28% impervious Cover

5. DX Attachment A - Factors Affecting Surface Water Quality. A detsiled deseription of alf
factors that could affect surface water and groundwater quality that addresses uitimate
land use is attached

6. @ Only inert materials a5 defined by 30 TAL §330.2 will he used as fill material,

For Road Projects Only
Compiete questions 7 - 12 if this application is exciusively for a road project.
7. Yype of projgct:

[THxpoT road project.

[ lcounty road or roads built to county specifications.

[:]Cits; thoroughfare or roads to be dedicated 10 & municipality.
I:}ﬁzreet or road providing access 10 private driveways.

g. Type of paverment or road surface to be used:

Dﬁaacrete
Bﬁsphaﬁ:ic conprete pavement
[ other:

9. Length of Right of Way [ROW.: feet.

Width of RO.W.. eet.
LW Fe? + 43,560 Fe¥/Acre = acres.

10 Lergth of pavement area;  feet,

Width of pavement area: featl.
Lx W= Ft* £ 43,560 Fe¥/Acre = acres.
Pavemsent area seres = ROW. area acres x 100 = % irnnervious cover.

11 [} A rest stop witt he included in this project.
D A rast stop will not be included in this prolect.
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12 | I maintenance and repair of existing rogdways that do not require approval from the
TCEQ Executive Director. Modifications to existing rogdways such a3 widening
rosds/adding shoulders totaling more than one-hatt {1/2) the width of one {1} existing
fane require prior approval fram the TCEQL

Stormwater to be generated by the Proposed Project

Ariachment B - Volume and Character of Stormmwater, A detailed description of the
volume {guantity) and character {guality) of the stormwater runoff which is expected 1o
occur from the proposed praject i3 attached, The estimates of stormwater runoff
guality and quantity are based on the area and type of impervious cover. Include the
runaff coefficient of the site for both pre-construction and post-coenstruction conditions.

Wastewater to be generated by the Proposed Project

14, The character and volume of wastewster s shown below;

100% Domestic £9 100Gallons/day
Y industrial Gallons/day
% Commingled __ Gallons/day

TOTAL gallons/day 59,100
1%, Wastewater will be disposed of by
[T on-Site Sewage Facility {O35F/Septic Tank):

[j Attachment - Suitability Letter from Authorized Agent. An on-site sewage facdity
will be used 1o treat and dispose of the wastewater from this site. The appropriate
Hoensing authority's (authorized agent) writien approval is sttached, 1t states that
the land is suitable For the use of private sewage facilities and will meet ¢r exceed
the raguirements for on-site sewage facilities as specified under 30 TAC Chapter 285
retating to On-site Sewage Facilities.

[ rach lot in this project/development is at Jeast one [1) acre {43,560 square feet) in
size. The systern will be designed by a licensed professional engineer or registered
sanitarisn and instalied by a licenzed installer in compliance with 30 TAC Chapter
285,

OX] Sewage Collection System [Sewer Lines);

[:l Private service latersis from the wastewater generaling facilities will iz connected
to an existing 58,

@ Private service laterals fram the wastewater generating facilities will be connected
1o a proposad SC8,

(] The 5CS was previously submitted on_____.

(X The $CS was submitted with this apphication.

B4 The SCS will be submitted at a later date. The pwner is aware that the 5C5 may not
be installed prior to Executive Director approval,

Jaofs
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E The sewage coflection system will conviry the wastewater to the New Brauntels Ytilities
{name} Treatment Plant. The trestment faaiity is;

[ ] proposed.
16. [X] All private service laterals will be inspected as required in 30 TAC §213.5.

Site Plan Reguirements

ftems 37 - 28 must be included on the Site Pian,
Site Plan Scale: 1% = 2007

18, 100-year flocdplain houndaries:

Some partls) of the project site is located within the 100-yvear floodplain. The floodplain
is shown and labeled

[ 1 no part of the project site is focated within the 100-yvear floodplain.

The 100-vear Aoodplain boundaries are based on the following specific (including date of

19. % The tayout of the development is shown with exdsting and finished contours at
appropriats, but nat greater than ten-foot contour intervals, Lots, recreation centers,
hulldings, roads, open space, eic. are shown on the plan,

I:} The layout of the development is shown with existing contours at appropriate, but not
greater than en-foot interyals, Finished (opographic contours will not differ from the
existing topographic configuration and are not shown. Lots, recreation centers,
buildings, roads, open spade, £, are shown on the site plan.

20, All known wells {od, water, unplugged, capped and/or abiandoned, test holes, eic.)

D There are {4} wells present on the project site and the locations are shown and
labeled. {Check all of the following that apoly)

L__% The wells are not in use and have been properdy abandoned.
{j The wells are oot i yse and witl be properly abandaned.
[ The wells are in use and comply with 16 TAC §76.

Ei There are no wells or test holes of any kind known to exist on the projedt site.
21. Geologic or manmade features which are on the site:

g Al sensitive gaologic or manmade festures identified in the Geologic Assessment are
shown and igbeled.

[ 1no sensitive geclogic or manmade features were identified in the Genlogic
Agsessment.

[ attachment D - Excaption to the Required Geologic Assessment. A request and
justification for an exception 10 2 portion of the Geologic Assessment is attached.
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22. B The drainage patterns and approximate slopes anticipated after major grading activities.
3, @ Areas of soil disturbsace and aress which will not be disturped.

24. B4 Locations of major structural and nonstructural controls, These are the temporary and
permanent best management practices.

25. Locations where sail stabilization practices ara expedied to acourn,
26.1 | Surface waters {including wetiands],
X w/a

7. Lacations where starmwater discharges to surface water or sensitive features are 1o
Goeur.

[ ] There wilt be no discharges to surface water or sensitive features.

28. @ Legal boundaries of the site are shown.

Administrative Information

29, B submit one {1} original and one {1} copy of the application, plus adiitional copies as
needed for each atfected intorporated oity, groundwater conservation distrizt, and
tounty in which the project will be locatad. The TCEQ will distribute the additional

ropies ta these jurisdictions, The copies must be submitted to the appropriate regional
otfice,

constryction, ard may requirg submission of g revised application, with appropriate
fees.
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WATER POLLUTION ABATEMENT PLAN
ATTACHMENT A
Factors Affecting Water Quality

The Manor Creek Subdivigion Units 4-6 includes the construction of 87 gravity wastewater hine,
a Bift station, 197 {ots with 26.02 acres of structures/roofiops, and 12,16 acres of strests. The
gravity wastewater lines will be installed under approval of @ separate SCS. The factor affecting
water gualily is runoff sediment transport from the french work and constriction being

performad. However, temporary BMP measures are belng taken o insure water guality 18 not
impaired by construction.



WATER POLLUTION ABATEMENT PLAN
ATTACHMENT B
Volume and Character of Stormmwater

The Manor Creek Subdivision Units 4-6 cover 94.78 acres. The Existing Drainage Area Map and
Proposed Drainage Area Maps and flow calculations for Unit 4 can be found on sheets 9 and 10,
respectively, of the Manor Creek, Unit 4 Civil Site Construction Plans.

The Existing Drainage Area Map and Proposed Drainage Area Map and flow calculations for
Unit 5 can be found on sheets 7 and 8, respectively, of the Manor Creek Subdivision Unit 5 Civil
Site Construction Plans.

The Existing Drainage Area Map and Proposed Drainage Area Map and flow calculations for
Unit 6 can be found on sheets 4 and 5, respectively, of the Manor Creek Subdivision, Unit 6
Civil Site Construction Plans.

There is no existing impervious cover on the 94,78 acres. The proposed subdivision will increase
the impervious cover to be 38.18 acres or 40.28% at full development of the subdivision
(including the homes). The plans include permanent BMPs to treat the increase of TSS due to
this development. The resulting TSS removal from the proposed development is 34,025 pounds;
which meets the 80% TSS removal standard set by TCEQ. The proposed Permanent BMPs
include Vegetative Filter Strips, Sand Filter Systems, and Grassy Swales.

The existing runoff from the site was determined using the Rational Method. The runoff
coefficient for the undeveloped site ranges from 0.38 to 0.53 based on the storm return interval.
The proposed conditions runoff coefficient is 0.53 for large lot single-family homes on a 2-7%
slope. These values were derived from the most current revision of the City of New Braunfels
Drainage Criteria Manual. Tables showing the drainage areas and resulting flows are the
drainage area maps contained within the construction plans for their respective unit.
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Temporary Stormwater Section

Texas Commission on Environmental Quality

for Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC
§213.5(b){4)(A), {B), (D)(}) and {G); Effective June 1, 1999

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

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

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer. This Temporary Stormwater Section is hereby submitted for TCEQ review and
executive director approval. The application was prepared by:

Print Name of Customer/Agent: Chris Van Heerde, C.F.M., P.E.
Date: 11/1/2016

Signature of Customer/Agent:

LU U B P

l!w'gulated Entity Name: Manor Creek Subdivision Units 4-6

Project Information

Potential Sources of Contamination

Examples: Fuel storage and use, chemical storage and use, use of asphaltic products,
construction vehicles tracking onto public roads, and existing solid waste.

1. Fuels for construction equipment a2nd hazardous substances which will be used during
construction:

[_] The following fuels and/or hazardous substances will be stored on the site:
These fuels and/or hazardous substances will be stored in:

D Aboveground storage tanks with a cumulative storage capacity of less than 250
gallons will be stored on the site for less than one (1) year.
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D Aboveground storage tanks with a cumulative storage capacity between 250
gallons and 499 gallons will be stored on the site for less than one (1) year.

D Aboveground storage tanks with a cumulative storage capacity of 500 gallons or
more will be stored on the site. An Aboveground Storage Tank Facility Plan
application must be submitted to the appropriate regional office of the TCEQ
prior to moving the tanks onto the project.

Fuels and hazardous substances will not be stored on the site.

Z. @ Attachment A - Spill Response Actions. A site specific description of the measures to be
taken to contain any spill of hydrocarbons or hazardous substances is attached.

3. D Temporary aboveground storage tank systems of 250 gallons or more cumulative
storage capacity must be located a minimum horizontal distance of 150 feet from any
domestic, industrial, irrigation, or public water supply well, or other sensitive feature.

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

Sequence of Construction

5. Attachment C - Sequence of Major Activities. A description of the sequence of major
activities which will disturb soils for major portions of the site (grubbing, excavation,
grading, utilities, and infrastructure installation) is attached.

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

& For each activity described, include a description of appropriate temporary control
measures and the general timing (or sequence) during the construction process that
the measures will be implemented.

6. Name the receiving water(s) at or near the site which will be disturbed or which will
receive discharges from disturbed areas of the project: Bleiders Creek

Temporary Best Management Practices (TBMPs)

Erosion control examples. tree protection, interceptor swales, level spreaders, autlet
stabilization, blankets or matting, mulch, ond sod. Sediment control examples: stabilized
construction exit, silt fence, filter dikes, rock berms, buffer strips, sediment traps, and sediment
basins. Please refer to the Technical Guidance Manual for guidelines and specifications. All
structural BMPs must be shown on the site plan.

7. @ Attachment D — Temporary Best Management Practices and Measures. TBMPs and
measures will prevent pollution of surface water, groundwater, and stormwater. The
construction-phase BMPs far erosion and sediment controls have been designed to
retain sediment on site to the extent practicable. The following informaticn is attached:
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A description of how BMPs and measures will prevent pollution of surface water,
groundwater or stormwater that originates upgradient from the site and flows
across the site.

A description of how BMPs and measures will prevent pollution of surface water or
groundwater that originates on-site or flows off site, including pollution caused by
contaminated stormwater runoff from the site.

A description of how BMPs and measures will prevent poliutants from entering
surface streams, sensitive features, or the aquifer.

@ A description of how, to the maximum extent practicable, BMPs and measures will
maintain flow to naturally-occurring sensitive features identified in either the
geologic assessment, TCEQ inspections, or during excavation, blasting, or
construction.

8. The temporary sealing of a naturally-occurring sensitive feature which accepts recharge
to the Edwards Aquifer as a temporary pollution abatement measure during active
construction should be avoided.

|:| Attachment E - Request to Temporarily Seal a Feature. A request to temporarily
seal a feature is attached. The request includes justification as to why no reasonable
and practicable alternative exists for each feature.

@ There will be no temporary sealing of naturally-occurring sensitive features on the
site,

9. E Attachment F - Structural Practices. A description of the structural practices that will be
used to divert flows away from exposed sails, to store flows, or to otherwise limit runoff
discharge of pollutants from exposed areas of the site is attached. Placement of
structural practices in floodplains has been avoided.

10. E Attachment G - Drainage Area Map. A drainage area map supporting the following
requirements is attached:

L] For areas that wilt have more than 10 acres within a common drainage area
disturbed at one time, a sediment basin will be provided.

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

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

[:I There are no areas greater than 10 acres within a common drainage area that will be
disturbed at one time. A smaller sediment basin and/or sediment trap(s) will be
used in combination with other erosion and sediment controls within each disturbed
drainage area.
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There are no areas greater than 10 acres within a common drainage srea that will be
disturbed at ore time. Erosion and sediment controls other than sediment basins or
sediment traps within each disturbed drainage grea will be used,

1l [:l Attachment ¥ - Temporary Sediment Pond{s) Plans and Caleulations, Temporary
sedirnent pond or basin construction plans and design caloulations for a proposed
temporary BMP or measure have been prepared by or under the direct supernvision of 3
Texas Licensed Professions! Engineer, Al construction plans and design information
must be signed, sealed, and dated by the Texas Licensed Professional Engineer.
Construction plans for the proposed temporary BMPs and measures gre attached.

P n/a

12. 4] Attachment | - inspaction and Maintenance for BMPs. A plan for the inspection of each
ternporary BMP(s) and measure(s) and for their timely maintenance, repsirs, and, if
necessary, retrofit is attached, A description of the documentation proceduras,
recordkeeping practices, and inspection frequency are included in the plan and are
specific to the site and/for BMP,

13 E} Al contral measures must be properly selectad, instalied, and maintained in accordance
with the manufacturer's specifications and good engineering practives. ¥ periodic
inspections by the applicant or the executive director, or other information indicais a
cantrol has been used inapypropriately, orincorrectly, the applicant must replace or
modify the control for site situstions.

14, i sediment escapes the sonstryction site, off-site accumaulations of sediment must be
removed al a freguency sufficient 1o minimize offsite impacts to water quatity (e.g.,
fugitive sedimant in streel baing washed into surface streams or sensitive festures oy
the next raind,

150X Sediment must be removed from sediment traps or sedimentation ponds nat tater than
when design capacity has been reduced by 50%. A permanent stake will be provided
that can indicate when the sediment oocupiss 50% of the basin volums,

16 @ Litter, construction debris, and canstruction chemicals expased to stormwater shall be

prevented from becoming a poltutant source for stormwater discharges (e.g., screening
cutfalls, picked up dailyl

Soil Stabilization Practices

Examples. establishment of temporgry vegetation, establishment of permanent vegetation,
mdching, geotextiles, sod stobiization, vegetative buffer strips, protection of trees, or
preservation of moture vegetalion.

schedule of the interim and permanent soil stabilization practices for the site is
attached.
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18. Records must be kept at the site of the dates when major grading activities occur, the
dates when construction activities temporarily or permanently cease on a portion of the
site, and the dates when stabilization measures are initiated.

19. [X] Stabilization practices must be initiated as soon as practicable where construction
activities have temporarily or permanently ceased.

Administrative Information

20. X[ All structural controls will be inspected and maintained according to the submitted and
approved operation and maintenance plan for the project.

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

22. & Silt fences, diversion berms, and other temporary erosion and sediment controls will be
constructed and maintained as appropriate to prevent pollutants fram entering
sensitive features discovered during construction.

50f S
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TEMPORARY STORMWATER SECTION
ATTACHMERT A
Spill Response Actions

Coniractor to notify all appropriasie suthorities tfmore than 25 galions of hydrocarboas are s‘piiledx
The construction plans mclude the required notes regarding appropriate apill response actions 58
divected by TECO. There will be no tenipurary storage vessels of fuel or hydrovarbons 1o be stored
on site,

If spills of any hydrocacbons ooour, conswruciion must contain spills by immediate sction. Earthen
aterials moust be kept readily available 1o provide a Dike Sand should be used to help sonk fuels.
Property disposal of any roaterials used will be requirad.

Contractor must promote job sife awareness 1o all emplovess involved, All employess must be
made aware of the provisions in this repont,

Spill Prevention and Contrel

The obiective of this section is fo deserile measures 1o preveni o reduce the discharge of pollutants
10 drainage systerms or walercourses from lenks and spills by reducing the chance for spillg,
stopping the source of spills, contawing and cleaning up spills, properly disposing of spill
materials, and tratning employees.

The following sieps will belp reduce the stoomwaler inpacis of Teaks and spills:

Education

£1y Be sware that different materizls pollute in different amounte. Make sure that zach
employes knows what & “significant spiil” s for cach material they use, and what is the
appropriste sesponse or “significant” and “wsignificant” spills. Dmployees shouid also be
aware of when spitl must be reparted to the TCEQ, Information available in 30 TAC 327.4
and 40 CFR 302.4

£23 Educare employees argd subeontractons on potential dangers o humans and e
environment from spiliz and leaks.

{33  Hold regular mweetings fo discuss and reinforce sppropriate disposal pracedurses
fincorporate inie regular safery mestings).

{4} Hstabligh g continuing education program to indocirinate new employess.

{5}  Have contractor’s superimendent or representative oversee and enforce proper spill
prevention al confrol measures.



General Meastres

{1 To the extent that the work can be accomplished safely, spills of oil, peirolears products,
substances listed under 46 CFR paris 110, 117, and 302, and samitary and seplic wastes
shonid be conlained and cleaned up irmediately.

{5 Store hazardous materials and wasies in covered containers and protect from vandalism

{3} Place a stockpile of spill cleanup materials whers it will be readily accessible.

{4}  Tinin employees in spiil prevention and cleanup.

{53 Designate responsible individuals o oversee and enforce cootrol measures.

{6y Spills should be covered and protected from stopnwiter runoff during ranfoll to the extent
tha # dossn’t campromise cleanup activities.

{7} Do not bury or wash spitls with water.

8y Siore and dispose of used clean op materials, comaminated matenals, and recovered spill
material thet is no longer suuable for the intended purpose in conformance with the
provisions in applicable BMPs.

{93 Do not allow water used for clsening and deconiamination to enter sform drains or
watercourses. Collect and dispose of contanunaied water in accordance with applicable
regulations.

{107 Comain water overflow or minor water spillage and do not sliow it 10 discharge o
drasrage facilities or watercourses.

{11} Place Material Safety Data Sheets {MSIS), as well a5 proper storage, cleanup, and spill
repotting insiructions for hazardous materials stored or used on the project site in an open,
cunspicucns, ad accessible lncsion,

(12)  Keep waste storage arzas clean, well-organized, and equipped with ample cleanup supplies
a3 appropriate for the materials being stored.  Perimeter controls, contsinment structures,
covars, and Uners should be repaired or replaced 23 needed (o nsintain proper function

Clean up

{1} Clesn up leaks and spills tramediately.

(2} Uszarvag for small spilis on paved surfaces, s damp mop for general cleanup, sad absorbent

material for larger splls, I the spilled materis] is hezardous, then the wed cleaup
materials are also havardous andd must be disposed of as hazardous waste,



{3} Mever hose down or bury dry material spills. Clean up as much of the material a3 pnzssi%:le
and dispose of properly. See the waste management BMP’s in this section for specific
informaton,

Minor Spills ‘ _ ) _

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

{2y Use gbsorbent materials on small spills rather than hosing dowm or bunying the spill.

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

{4y  FPollow the practice below for a minor spall:

{ay  Contain the spread of the spifl,
(b  Recover spilled matertals.
{cy  Clean the tontaminated ares and properdy dispose of contaminered nateripls.

Sei-Significant Spilts

Semi-significant spills sl can be controlled by the first responder along with the aid of other

personne] such as laborers and the foreman, eic. This response may require the cessation of all

sther activites,

Spills should be cleaned up ivancdiagly:

{1} Contain spread of the spiil.

(21 oty the project foreman impmedialely,

{33 I the spill occurs on paved or unpermeable swiices, clean up using “dry” methods
{absorbent materials, cat litter andfor mps) Contain the spill by encircling with the

absorhent malerials and do not let the spilf spread widely,

{4y I the spill ocouwrs n dint areas immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

(57 I the spill ocours during rain, cover spill with temps or other material o prevent
contamdnating vuncil

SignificantHazardows Spills
For significant or hazandous spills that zre in reportable guantities:

{1} Moty the TOEQ by elephone a3 soon a3 possible amd within 24 hours a1 512-339.2829
{Austiny or 210-490-3095 (Ban Antonio) between B AM and 5 PM. Afier bours, contacs


http:fOrem.3n

(2)

(3
@

)

the Environmental Release Hotline at 1-800-832-8224, It is the contractor’s responsibility
to have all emergency phone numbers at the construction site.

For spills of federal reportable quantities, in conformance with the requirements in 40 CFR
parts 110, 119 and 302, the contractor should notify the National Response Center at (800)
424-8802.

Notification should first be made by telephone and followed up with a written report.
The services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the approprate and qualified

staffs have armived at the job site.

Other agencies which may need to be consulted include, but are not limited to, the City of
Police Department, County Sheriff Office, Fire Departments, etc.

Mare information on spill rules and appropriate responses is available on the TCEQ website at:

Vehicle and Equipment Maintenance

(1)

2)

&)

(4)

&)
(6)

)

(&)

If maintenance must occur onsite, use a designated area and a secondary containment,
located away from drainage courses, to prevent the runon of stormwater and the runoff of
spills.

Regularly inspect onsite vehicles and equipment for leaks and repair immediately.

Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allows leaking vehicles or
equipment onsite.

Always use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

Place dnp pans or absorbent materials under paving equipment when not in use.

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

Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full dnp
pans or other open containers lying around.

Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.



(% Smre oracked batteries i 2 non-eslong secondary container. Do this with ail cracked
batieries oven if vou think al) the acki has drained sut, M you drop o battery, ueat itas if
is cracked. Put # inio the contalrement area unitl vou are not sure i is aot leaking.

Velicte and Equipment Fusking
{n If fusling must soour oo site, use designated arens, looated awsay from dratnage courses, 1o
prevent the runon o stormwater and the runofl of spills.

{2} Discourage “topping off of fuel wanke.

(3} Always use secondary coniainment, such as a dmin pan, when fugling o catch spills/leaks.



TEMPORARY STORMWATER SECTION
ATTACHMENT R
Patential Sources of Contamination

This project includes the construction of gravity wastewater lines within Unit 5 only, force mains,
water lines, limited storm drain, B siation, and street paving. Units 4 and 6 will have a separate
SCS submittal. The possible sources of contamination inciude sediment iransport from runoff and
fuel spills by the Contractor while refusling equipment. Other small quantities of solvent for
construction may be pregent. Contractor shizli keep all fuel transfers and any other contaminants
used secure. Silt Fences, rock berms, and filler curb indet protection will aid in the removal of
trangported sediment from the runoff. Additionally, filier dams will be established below the sand
filter svstem outlet strocture,

Please see Attachment "A” for response actions,



TEMPORARY STORMWATER SECTION
ATTACHMENT C
Sequence of Major Activities

Construction sequencing- The construction will be performed in three phases. Phase ] will be

Unit 5,

1.

B

0 90 N O

10.

11.

12

Phase 2 will be Unit 6, and Phase 3 will be Unit 4.

Call New Braunfels Utilities and TCEQ 48-hours prior to begmnmg any work.

Call Dig TESS for utilities locations.

Install temporary erosion controls prior to any clearing and grubbing.

Begin site clearing. (Phase 1 — 5.44 acres disturbed)

Inspect erosion controls at weekly intervals, before and after significant rainfall events to
insure they are functioning properly.

Road cuts to subgrade elevation. (Phase ] — 5.44 acres already disturbed)

Install onsite sewer laterals. (Phase 1 — 5.44 acres already disturbed)

Install water lines. (Phase 1 — 5.44 acres already disturbed)

Construct drainage improvements. (Phase 1 — 5.44 acres already disturbed)

Complete fill and compaction on site to match subgrade elevations. (Phase | —5.44 acres
already disturbed)

Construct curb inlet protection at the time of curb inlet installation. (Phase 1 —5.44 acres
already disturbed)

Complete all construction per approved plans and stabilize all disturbed areas.

2. Install Streetscape and/or landscaping improvements.
13.
14.
15.

Contact project engineer to inspect site. Final City inspection to be scheduled.
Complete any necessary final dress up of areas that were disturbed.
Remove and dispose of temporary erosion controls after site re-vegetation has occurred.

The construction will be repeated for phases 2 and 3. Phase 2 will disturb 3.19 acres and Phase 3
will disturb 3.25 acres.



TEMPORARY STORMWATER SECTION
ATTACEMENTF
Structurat Practices

During construction, silt fences will be used until construction is complete and vegetation and
paving has been established. Rough cutting of the proposed streets will divert flows from
entering the trench arsa. Additionally, the contractor will pile the spoils from trench excavation
on the uphill side of the trench, with a minimum of one foot between the trench and the pile, in
order to prevent storm water from entering the trench,

In addition, the contractor will be direcied 1o minimize site disturbance and avoid having
equipment int areas that are not necessary for the construction. Natural vegetation shall be lefi
undisturbed and will help remaove sediment o any bypass at silt fences or other structural
INEATUTES OCTULS.



TEMPORARY STORMWATER SECTION
ATTACHMENT G
Drainage Area Map

The Existing Drainage Arsa Map and Proposed Drainage Area Map for Unit 4 can be found on
sheets 9 and 10, respectively, of the Manor Creek, Unit 4 Civil Site Construction Plans.

The Existing Drainage Ares Map and Proposed Drainage Area Map {or Unit 5 can be found on
sheets 7 and 8, respectively, of the Manor Creek Subdivision Unit 5 Civil Site Construction
Plans.

The Existing Drainage Area Map and Propased Dratnage Area Map for Unit 6 can be found on
sheets 4 and 5, respectively, of the Manor Creek Subdivision, Unit 6 Civil Site Construstion
Plang,



TEMPORARY STORMWATER SECTION
ATTACHMENT |
Inspection and Maintenance of BMPs

The Contractor will be directed to inspect and maintain all temporary BMPs. The design
engineer will also make regular visits to the project and will provide visual inspections as well.
Any deficiency noted must be corrected immediately by the contractor.

Maintenance:

1.

£ s

Inspect all silt fence, rock berms, concrete wash out areas, filter dams, and stabilized
concrete entrances and exits weekly and after any rainfalls. Inspect the filter curb inlet
protection daily.

Remove sediment when buildup reaches 6 inches on silt fence or rock berms or install a
second line of silt fence parallel. Remove sediment when buildup reaches 2 inches in
filter curb inlet protection.

Replace any tom fabric in the silt fence, filter dams, or filter curb inlet protection.
Replace or repair any sections crushed or collapsed in the course of construction.

See stormwater pollution plan details as shown in the construction plans for proper size
and installation.

Contractor to maintain a daily log and note any deficiencies to temporary BMPs and
corrective action taken. Rainfall events shall also be noted.
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TEMPORARY STORMWATER SECTION
ATTACHMENT J
Schedule of Interim and Permanent Soil Stabilization Practices

Stabilization measures shall be initiated as soon as practicable in portions of the site where
construction activities have temporarily or permanently ceased, but in no case more than 14 days
after the construction activity in that portion of the site has temporarily or permanently ceased.
Where the initiation of stabilization measures by the 14™ day after construction activity temporary
or permanently cease is preciuded by weather conditions, stabilization measures shall be initiated
as soon as practicable. Where construction activity on a portion of the site is temporarily ceased,
and earth disturbing activities will be resumed within 21 days, temporary stabilization measures
do not have to be initiated on that portion of site.

[f after 21 days, and construction activity will not resume, hydromulch shall be applied to all
disturbed areas except in drainage channels or where slopes exceed 3:1. In areas experiencing
droughts where the initiation of stabilization measures by the 14" day after construction activity

has temporarily or permanently ceased is precluded by seasonal arid conditions, stabilization
measures shall be initiated as soon as practicable.

All erosion control measures must remain in place until such stabilization has successfully
occurred.

Rock berms shall be used as indicated. Owner shall consult with design engineer to determine ali
necessary measures to stabilize the site if construction does not resume.

TCEQ RG 348 dated Tuly 2005 shall be used as a guide in determining these areas that may require
stabilization.



Permanent Stormwater Section

Texas Commission on Environmental Quality

for Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC
§213.5(b){4){C), (D)(li), (E), and (5), Effective June 1, 1999

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

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

Signature

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer. This Permanent Stormwater Section is hereby submitted for TCEQ review and
executive director approval. The application was prepared by:

Print Name of Customer/Agent; Chris Van Heerde, C.F.M., P.E.

Date: 11/1/2016
Signature of Custop\er/Agent

/)/ Yo MPA‘

ulated Entity Name: Manor Creek Subdivision Units 4-6
Permanent Best Management Practices (BMPs)

Permanent best management practices and measures that will be used during and after
construction is completed.

;£ Permanent BMPs and measures must be implemented to control the discharge of
poilution from regulated activities after the completion of construction.

[(In/a

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

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

1of 4
TCEQ-0600 (Rev. 02-11-15)



D A technical guidance other than the TCEQ TGM was used 10 design permanent BMPs
and maeasures for this site. The complete citation for the technizal guidance that
was used s

[Jr/a

3. Oweners must insure that germanent BMPs and measures are constructed and function
zs designed, A Texas Licensed Professionsl Engineer must certify in writing that the
permanent BMPs or measures were constructed as designed. The certification letler
must he submitted to the apprapriste regional office within 30 days of site completion,

(Tw/a

4. where 3 site iz usad for low density single-family residentisl developraent and has 20 % or
less impervious cover, other permanent BRABs are not required. This exermption from
permanent BMBS must be recorded in the county deed records, with 2 notice that if the
percent impernvious cover increases akove 20% or 1and use changes, the exemption for the
whole site as described N the property boundaries required by 30 TAC §213.4(g} [relating to
application Processing and Approval], may no longar apply and the property gwner must
notify the approgriate regiong! office of these changes.

[ ] The site will be used for low density single-family residential development and has
0% or less impervious cover.

[ ] The site will pe used for low density single-farily residential development but has
more than 20% impervicus cover,

[X| The site will not be used for low density single-family residential development.

5. The executive director may waive the reguirement for other permanent BMFs for mult-
farnily residential developments, schools, or small business sites where 20% or less
impervious cover is used at the site. This exemplion from permanent BMPs must be
recorded inthe rounty deed recards, with a notice thatif the percent impervious cover
increases above 20% or land use changeas, the exempiion for the whole site as described in
the property boundaries reguired by 30 TAC §213.4(g) {relating to Application Processing
and Approval}, mey no longed apply and the property owner must notify the appropriate
regional office of these changes.

[} attachment A - 20% or Less Impervious Caver Waiver. The site will be used for
multi-family residential develapments, schaols, or small business sites and has 20%
or less impervious cover. A request 16 waive the requirements for other permanent
BMPg and measures is attached,

D The site will be used for multi-family residential develooments, schoaols, or small

Business sites but has more than 20% impervious cover,

| Tha site will not be used for multi-Tamily residentisl developmants, schools, or small

busingss sites,

&. @ Attachment B - BMPs for Upgradient $tormwater,

TCEG-0600 {Rev. 02-11-15)



& description of the BAPs and measures that will be used to prevent poliution of
surface water, groundwater, or stormwater that arginates upgradient from the site
and flows arross the site is attached,

[:] No surface water, groundwater or stormwater ariginatas upgradient from the site
and flows across the site, and an explanation is stlached.

D Perrmanent BAPs or measures are not required (o prevent pollution of surface
water, groundwater, or storenwater that originates upgradient from the site and
flows acrass the site, and an explanation i5 attached,

7. @ Attachment € - BMPs for Or-site Stormwater.

A description of the BMPs and measures that will be used to prevent poilution of
surface water or groundwater that ariginates on-site or flows off the site, including
naiiution caused by rontamingted stormwater runoff from the site is attached.

f: Parmanent RMEPe or measures are not required to prevent poallution of surface water
or groundwater that griginates on-site or fiows off the site, including pollution
caused by conteminated stormweter runoff, and an explanation is attached.

that prevenm poliutants from entering surface streams, sensitive features, or the aguifer
i attached. Each feature identified in the Geologic Assessment as sensitive has been
addressed,

[CInga

9. @ The applicant understands that to the extent practicabie, BMPs and measures must
rraintain flow 1o naturally occurring sensitive features mentified in sithar the geoiogic
assessmen, executive dirgclor review, or during excavation, blasting, or consiruction,

The permanent sealing of or diverdon of flow fram a naturally-occurring sensitive
fegture that accepts recharge 1o the Edwards Aguifer as g permanent pollution
abatement measure has not heen proposed.

D Attachment E - Reguest to Seal Features, Arequest 10 sesi g naturally -ocourring
sensitive feature, that includes, for sach feature, 2 justification a5 to why no
reasonatle and gracticable alternative exists, is attached.

10, @ Attachment F - Construction Plans. All construction plans and design caleulations for
the proposed permanent BMP(s) and measures have been prepared by or under the
direct supervision of 2 Texas Licensed Professional Engineer, and are signed, sealed, and
dated. The plans are attached and, if applicable inglude:

Design calcutations {TSS removal calculations)

DA TCEQ construction notes

B4 Al gevlogic features

Al proposed structural BMP{s) plans and specifications

[ Insa

3o0f4
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it @ Attachment G - Inspaction, Maintenance, Repair and Retrofit Plan. A plan for the
inspection, maintenance, repairs, and, if necessary, retrofit of the permanent BMPS and
measures is attached. The planincludes all of the following:

Prepared and certified by the engineer designing the permanent BMPs and
MEABUTES

Signad by the owner or responsible party

Procedures for documenting inspections, maintenance, repairs, and, if necessary
retrofiy

A discussion of record keeping procedures

[ Inya

12.{ | Attachment H - Pilot-Scale Field Testing Plan. Pilot studies for BMPs that are not
recognized by the Execotive Director require prior approval from the TCEQ. A plar for
piict-scale fleld testing is attached,

B wya

13.[X] Attachmant | -Measures for Minimizing Surface Stream Contamination. A description
of the measures that will be used 1o avoid or minimize syrface strearny contamination
and changes in the way in which water enters 3 stream a5 a result of the canstruction
and development is attached. The measures address increased stream flashing, the
creation of stronger flows and in-stream velpcities, and other in-siream effects caused
by the regulated activity, which increase erosion that results in water quality
degradation.

Clnsa
Responsibility for Maintenance of Permanent BMP(s)

Responsibility for maintenance of best monagement practices and meosures after
construction is complete.

14, & The applicant is responsible for maintaining the permanent BMPs after construction
until such time 2% the maintenance abligation is either assumed in writing by another
entity having owasership or control of the property {such as without limitation, an
owner's association, a new property owner or lessee, 3 district, or municipality] or the
ownership of the property is trangferrad o the entily. Such entity shall then be
responsible for maintenance until another entity assumes such obligations in writing or
awnership is transferred,

[nsa

15, A copy of the vransfer of responsibility must be filed with the executive direcior at the
appropriaie regional office within 30 days of the transfer fthe site s foruse s 2
mulliple single-family residentisl development, 3 multi-family residential development,
or a non-residentisl development sudh as commergial, industrial, nstitutionsl, schools,
ang other sites where regulated aotivities oocur,

[ wsa

4 of 4
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PERMANENT STORMWATER SECTION
ATTACHMENT B
BMPs for Upgradient Stormwaler

There are no permanent BMPs for upgradient stormevater for the Manor Creek Subdivision Unids
4-6 site bevause the runoff from surrounding properties that Hows from offiite 1o the site will be
diverted into intercepdor swales directly inside the propernty line. The swales will bypass the
upgradient flow and will be vegetated upon completion of the subdivision,



PERBMANENT STORMWATER SECTION
ATTACHMENT C
BM¥Ps for On-Sile Stormwater

There are theee types of proposed Permanent BMPs for the on-site storrawater for the Manor
Creek Sundivision Units 4-6 that will remove 80% of the incremental increase in the annual
mags toading of total suspended solids (TS3) as per TCEQ standards. The BMPs include
vegetalive [lter strips, grassy swales, snd sand Hlier systems. The pormanent BMPs will be
constructed 1o TCRQ standards and the design plans and details can be found on sheets 14, and
15 of the Manor Creck Subdivision Phase 4, sheets 11, and 12 of the Manor Creek Subdivigion
Phase 54, sheets 10, and 11 of the Manor Creek Subdivision Phase $B, and sheet 10 of the
Manor Creek Subdivision Phase & Sue Construction Plans.



PERMANENT STORMWATER SECTION
ATTACHMENT D
BrPs for Surface Streams

The storrmwater runoff from surrounding properties that flows fram offsite to the site will be
divered into interceptor swales dirsctly inside the property hine. The swales will bypass the
upgradient flow and will be vegetated upon completion of the subdivision. The on-site Bow will
be ireated using vegetative Dhier strips, grassy swales, and sand filier systems.

The vegetative filter sirips, grassy swales, and sand filter systems will reduce the velocity of the
ronoff therefore reducing the chance of erosion from the site. The BMPs will also filter out
runotfl sediment mesting TCEQ standards.  The sand filter systems will retain water unit! afier
the pesk of the storm therefore decreasing the Bkelhood of stream flashing. The stomm wawr
from the proposed subdivision will enter into the surface siream system as sheet flow, thereby
further reducing the Likelibood of erasion. Additionally, there are buffers from the floodplain

that are included in the subdivision plat to provide natural filtration belfore entering surface
streams,



PERMANENT STORMWATER SECTION
ATTACHMENT F
Construction Plans

There are three typos of proposed Permanent BMPs for the on-site stormwater for the Manor
Creek Subdivision Unit 4-6. The BMPs include vegetative filter strips, sand Gler systems, and
grassy swales. The penmanent BMPs will be corstructed 1o TCEQ standards and the design
plang and details can be found on sheets 16, and 17 of the Manor Creek Subdivision Unit 4,
sheets 13, and 14 of the Manor Creek Subdivision Unit 54, sheeis 12, and 13 of the Manor
Creek Subdivision Unit 38, and sheets 11, and 12 of the Manar Creek Subdivision Unit & Rite
Construction Plans,



PERMANENT STORMWATER SECTION
ATTACHMENT G
Inspection, Maintenance, Repair and Retrofit Plan

The contractor will be direcied to inspect and maintain all permaasent BMPs during constuction.
One vear after construction is complete the permanent BMPs will be turned over o the Manor
Creek Home Owners Association. Any deficiency noted must be corrected immediately by the
Home Owners Asseoiabion. The maintenance guidelines were pulled from the TUEQ Document
“Complving with the Edwards Aquifer Rules Technieal Guidance on Best Management
Practices”, the document can be referenced for a more in depth explanation of maintenance

goidehines.

Maintenance and Inspection:

{1} Specification of routine and non-rouline maintenance activities fo be performed;
4. Sand Filter Svatems

1

i.

1.

iy

vi.

Inspection- Inspect systems on a quarterly basis during the fiest year of
operation. Subsequent inspections can be limited to semi-annually or
more often 1f deemed necessary; however additional inspection should
noeur at least twice a vear {once during or immediately following wet
weather) to evaluate facility operation. Any damage to the structural
clements of the system (pipes, concrete drainage structures, refaining
walls, efc.} must be identified and repared imunediately. Cracks, voids
and undermining should be paiched/filled 1o prevent additionsl structural
damage. Trees and root systems should be removed to prevent growth in
crack and jolnts that can cause structural damage.

Sediment Eeroval- Remove sediment when the depth reaches § inches or
when the proper Ametioning of infet and outlet structures ig impared,
Sediment shonld be cleared from the inlel strusture at least every vear and
from the sedimentation basin at least every § vears.

Media Replacement- When the drain time exceeds 48, the filter media
should be removed and replaced with new material meeting the original
specifications {medis must be completely level). Any discolored sand
should be removed and replaced. In filters that have been regularly
maintainged, this should be imited to the top 2 10 3 inches.

Erosion- During each inspeciion, erosion areas inside and downsiream of
the BMP must be identified and repaired or revegetaied iamediately.
Vegetation- All dead and diseased vegetation considered beyond treatment
shatl be removed and replaced during semi-annual inspections,
Aggressive plant species and weeds will be removed during routing
wspection.

Mowing- Grass areas in and around basiag must be mowed at least twice
annually to limit vegetation height 1o 18 inches. When mowing is
performed, a mulching mower should be used, or grass clippings should
be caught and removed. Vegetation on the pond embankments should be
mowed as appropriate o prevent the establishment of woody vegetation,



Vii.

VL.

Debris and Litter Removal- Debris and litter should be removed during
regular mowing operations and inspections. Particular attention should be
paid to floating debris that can eventually clog the control device or riser.
Filter Underdrain- Clean underdrain piping network to remove any
sediment buildup every S years, or as needed to maintain design
drawdown time.

b. Grassy Swales

C.

1.

1i.

111.

Seasonal Mowing- Lawn mowing should be performed routinely, as
needed, throughout the growing season. Grass height should not exceed
18 inches. When mowing is performed, a mulching mower should be
used, or grass clippings should be caught and removed.
Inspection-Inspect swales at least twice annually for erosion or damage 1o
vegetation; however, additional inspection after periods of heavy runoffis
most desirable.

Debris and Litter Removal- The need for this practice is determined
through periodic inspection, but should be performed no less than two
times per year.

Sediment Removal- Sediment should be removed when it has accumulated
to 3 inches at any spot, or cover vegetation. Excess sediment should be
removed by hand or with flat-bettomed shovel.

Grass Reseeding and Mulching- A healthy dense grass should be
maintained in the channel and side slopes. Grass damaged during
sediment removal should be promptly replaced using the same seed mix
used during swale establishment.

Vegetative Filter Strips

j:

il

11L.

v.

Seasonal Mowing- Should be mowed to limit the vegetation height to 18
inches, but a minimum of twice annually. When mowing is performed, a
muiching mower should be used, or grass clippings should be caught and
removed.

Inspection-Inspect swales at least twice annually for erosion or damage to
vegetation; however, additional inspection after periods of heavy runoff is
most desirable.

Debris and Litter Removal- The need for this practice is determined
through periodic inspection, but should be performed no less than four
times per year.

Sediment Removal- Sediment should be removed when it has accumulated
to 3 inches at any spot, or cover vegetation. Excess sediment should be
removed by hand or with flat-bottomed shovel.

Grass Reseeding and Mulching- A healthy dense grass should be
maintained in the channel and side slopes. Grass damaged during
sediment removal should be promptly replaced using the same seed mix
used during swale establishment.

(2) A schedute for maintenance activities;

Inspection and maintenance will be held quarterly and after rainfall events of
more than one inch

a.



(3) The grassy swales and sand filter basins can be accessed by vehicle as they are directly
adjacent to a paved roadway. The vegetative filter strips can be accessed by foot or small
equipment via easements;

(4) The HOA Board of Directors for Manor Creek will be in charge of the oversight and
scheduling of inspections and maintenance. Robert Daigle of DR Horton will sit on the
Board of Directors for as long as DR Horton is named Declarant and will establish the
inspection and maintenance plans for the Organization; and

(5) Inspection records will be maintained in the San Marcos DR Horton office.

il o lte

Party Responsib‘e@’lai ntenance Date




PERMANENT 5TORMWATER SECTION
ATTACHMENT
Measures for Mirimizing Surface Stream Contaminalion

There are theee types of proposed Perrnanent BMPs for the on-site stormwater for the Manor
Creek Subdivision Units 4-6. The BMPs include vegetative filter strips, grassy swales, and sand
filter systems. The parmanent BMPs will be constructed to TCEQ standards and the desipn
plans and details can be found on shesis 13 and 14 of the Manor Creek Subdivision Unit 3 Sue
Construction Plans.

The vegelative filler strips, grassy swales, and sand {thor systems will reduce the velocity of the
runoff therefore reducing the chance of erosion from the site. The BMPs will also filter out
runoff sediraent meeting TCEQ standards.  The sand filter systems will retain water until after
the peak of the storm therefore not increasing stream flashing. The storm water from the
proposed subdivision will enter into the surface stream system as sheet flow, thereby farther
reducing the likelihood of erosion,



Permanent BMP Inspection Report

Attachyment |
Epsarpton famte
b Name: Retelulng Waters:
Lo ation: Mg Gk
rsperton: wspector Cuatiffvationg:
I 1is site ower the Aquifer recherge or contributisg zong ¥ ehis site s In compliance with the SWPPP and Permit
Wisua! inspaction of the Site ¥ N MR Covroments
MO Posted?
She doths Posted?

Was o copy of tha MO sent to the Reoorting sgency?
SWRRE Plme o Box?

Loy of WRAP In the box? # applies]

SOPP? iInforrmation ppdates

fdaterlyd st apniated?

ireadecy Milaatene current with intended dateg?

Al current fonstiony of 85P's ideriied on plans?
Areas under Gparstors contrst clearty ddentified o site map?
Trash Contalaers and Restroome noted?

Stabllized sveas updated vr noted on piansg?

S Conditions

Emtrance and axits free Trom off she traeking?

Tragh sad Db belng contained on site?

Muserial storege ares effectively contraliliog polbianis?
Wanh out gt working order?

Are all polhzants contalped on sital

Erosion Controd devdees In working ordes?

Ars i B Adeguate lor this site a2 this timey
Harprdous Waste

i5 there materisls being axgased to storm water runaff?
Agvy shpnes of rsaior laaks or soilie?




Permanent BMP Inspection Report

Attachment |
lob Name: Date:
Location What Failed and Amount Reason Modification to be made Correction Date
Locatian What Falled and Amount fleason Modification to be made Correction Date
Locatian wWhat Failed and Amount Reason Madiflcation to be made Correction Date
Location What Failed and Amount Reason Maodification 1o be made Correction Date
Location What Falled and Amount Reason Modification to be made Correction Date

t certify under the panatty of law that this document and all antachments wera prepared under my direciian or Supendsion In aceordance with a sysiem designed to assure Lhat qualified personnel properly gathered and Evaluated
the Information submitted. Based on my inquiry of 1he gerion or persons who manage the systam? Gr thote persons directly responsible for gathering the informatlon, the information submiited Is, too the best of my
knowledge and beliel, true, accurale, angd complete. | am awarce that there are significant penaities for Submiting false Information, Including the possibility of line and imprisoament lof knowing vielatlons.

Qualified BMP Inspector:
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Agent Authorization Form
For Reqguired Signature
Edwards Aquifer Protection Program
Relating to 30 TAC Chapter 213
Effective June 1, 1909

Robert Daigle

Frint Name

City Manager — South Central Texas

Title - Owner/President/Other

of Continental Homes of Texas, L.P.
Corporation/Parinership/Entity Name
have authorized Chris Van Heerde, C.F.M. P.E.
Print Name of Agent/Engineer
of HMT Engineering & Surveving

Print Name of Firm

to represent and act on the behalif of the above named Corporation, Fartnership, or Entity for
the purpose of preparing and submiiting this plan application to the Texas Commission on
Environmental Quality {TCEQ) for the review and approval consideration of regulated
activities.

| also understand that;

1.

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

For those submitting an application who are not the property owner, but who have the

right to control and possess the property, additional authorization is required from the
owner,

Application fees are due and payable at the time the application is submitlted. The
application fee must be sent o the TCEG cashier or to the appropriate regional office.
The application will not be considered until the correct fee is received by the
commission.

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

No person shall commence any regulated activity on the Edwards Aquifer Recharge
Zone, Contribuling Zone or Transition Zone until the appropriate application for the
activity has been filed with and approved by the Executive Director.

TCEQ-0389 (Rev. 04/041/2010) Paga 1 of 2



SIGNATURE PAGE:

Zobel. )é-.( nl3 ico
Applicant’s Sig@tﬁ Date

THE STATE OF _TEXAS §

County of Hays §

BEFORE ME, the undersigned authority, on this day personally appearedgab_ed;h_&{%ﬁknown
to me to be the person whose name is subscribed to the foregoing instrument, and acknowiedged to
me that (s}he executed same for the purpose and consideration therein expressed.

GIVEN under my hand and seal of office on this 2 day of _Nouow by 70,

“NOTARY PUBLIC ~~————

Typed or Printed Name of Notary

MY COMMISSION EXPIRES: Teb. 03, 20V

- g e

10 # 120007915
P My Conen. . Feb 63, 2014

TCEQ-0599 {Rev.04/01/2010) Pags 2 of 2



Application Fee Form

Texas Commission on Environmental Quality

Name of Proposed Regulated Entity: Manor Creek Subdivsion Units 4-6
Regulated Entity Location: Allemania Drive, New Braunfels, Texas 78132-5123
Name of Customer: Continental Homes of Texas, L.P.

Contact Person: Robert Daigle Phone: 512-805-3600
Customer Reference Number (if issued):CN 601213523

Regulated Entity Reference Number (if issued):RN 108449968

Austin Regional Office (3373)

(] Hays (I ravis [ williamson
San Antonio Regional Office (3362)
[ ]Bexar [ Medina [ Juvalde

X comal (] Kinney
Application fees must be paid by check, certified check, or money order, payable to the Texas

Commission on Environmental Quality. Your canceled check will serve as your receipt. This
form must be submitted with your fee payment. This payment is being submitted to:

[[] Austin Regional Office [X] san Antonio Regional Office
] Mailed to: TCEQ - Cashier [_] overnight Delivery to: TCEQ - Cashier
Revenues Section 12100 Park 35 Circle
Mail Code 214 Building A, 3rd Floor
P.0. Box 13088 Austin, TX 78753
Austin, TX 78711-3088 (512)239-0357
Site Location (Check All That Apply):
X Recharge Zone [] contributing Zone E] Transition Zone
Type of Plan Size Fee Due
Water Pollution Abatement Plan, Contributing Zone
Plan: One Single Family Residential Dwelling Acres | S
Water Pollution Abatement Plan, Contributing Zone
Plan: Multiple Single Family Residential and Parks 94.78 Acres | S 6,500
Water Pallution Abatement Plan, Contributing Zone
Plan: Non-residential Acres | $
Sewage Collection System LF.|S
Lift Stations without sewer lines Acres | §
Underground or Aboveground Storage Tank Facility Tanks | S
Piping System(s)(only) Each | $
Exception Each | §
Extension of Time Each|$S _ /
/
Signature: / %/
(e
1of 2

TCEQ-0574 (Rev. 02-24-15)



Application Fee Schedule

" Texas Commission on Environmental Quality

Edwards Aquifer Protection Program 30 TAC Chapter 213 (effective 05/01/2008)
Water Poliution Abatement Plans and Modifications

Contributing Zone Plans and Modifications

Project Area in
Project Acres Fee
One Single Family Residential Dwelling <5 $650
Multiple Single Family Residential and Parks <5 $1,500
5<10 $3,000
10 < 40 54,000
40 < 100 $6,500
100 < 500 $8,000
2500 $10,000
Non-residential (Commercial, industrial, institutional, <1 53,000
multi-family residential, schoals, and other sites 1<5 $4,000
where regulated activities will occur) 5<10 55,000
10< 40 $6,500
40 < 100 $8,000
> 100 $10,000
Organized Sewage Collection Systems and Modifications
Cost per Linear | Minimum Fee-
Project Foot Maximum Fee
Sewage Collection Systems $0.50 $650 - $6,500

Underground and Aboveground Storage Tank System Facility Plans and

Modifications

Cost per Tank or

Minimum Fee-

Project Piping System | Maximum Fee
Underground and Aboveground Storage Tank Facility 5650 $650 - $6,500
Exception Requests

Project Fee
Exception Request $500
Extension of Time Requests

Project Fee
Extension of Time Request 5150

TCEQ-0574 (Rev. 02-24-15)
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Extension of Time Requests

Project

Fee

Extension of Time Request

$150

TCEQ-0574 (Rev. 02-24-15)

3of 2



F e —
% TCEQ Core Data Form

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

1. Reason for Submission (If other is checked please describe in space provided.)
[] New Permit, Registration or Authorization {Core Data Form should be submitted with the program application.)

[[] Renewal (CoreData Form should be submitted with the renewal form) Other Modification

2. Customer Reference Number (if issued) Follow this link to search 3. Regulated Entity Reference Number {if issued)

CN 601213523 for CN or RN numbers in RN 108449968

. Central Registry™
SECTION [I: Customer Information

4. General Cusiomer Information Ls. Effective Date for Customer Information Updates (mm/dd/yyyy) W

(] New Customer O Update to Customer Information O Change in Regulated Entity Ownership
DChanggin Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts]

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

6. Customer Legal Name (I an individual, print last name first: e.9.: Doe, John) If ne omer, enter previgus Customer below:
7. TX SOSICPA Filing Number 8. TX State Tax ID (11 digis) 8. Federal Tax ID @ digis) 10. DUNS Number {1 applicable}
11. Type of Customer: | [[] Corporation [ individual Partnership: [ General (] Linited
Government: [ City [] County [] Federal (7] State [JOther [ sole Proprietorship | [C] Other:
12. Number of Employees 13. Independently Owned and Operated?
[Jo-20 [TJ21-100 [J101-250 [[J251-500  []501 and higher [ ves [JNo
14. Customer Role (Proposed or Actual) - as it refates to the Regulated Entity listed on this form. Please check one of the following:
Clowner O Operalor ] owner & Operator
DOccupaﬁonaI Licensee O Responsible Party O Voluntary Cleanup Applicant [Jother.
15. Mailing
Address:
| City 3 —ym State 2P ZIP +4
l 16. Country Mailing Information (i outside USA) 17. E-Mail Address (if applicable)
78, Telephone Number 19, Extension or Code 20. Fax Number (i applicable)
( ) .-

SECTION III: Regulated Entity Information

21. General Regulated Entity Information (If "New Regulated Entity” is selected below this form should be accompanied by a permit application)
(] New Regulated Entity [ Update to Regulated Entity Name Update to Regulated Enlity Information

The Regulated Entify Name submitted may be updated in order fo meet TCEQ Agency Data Standards (removal
of organizational endings such as inc, LP, or LLC).

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

Manor Creek Subdivision Units 4-6

TCEQ-10400 (04/15) Page 10i2



23. Street Address of the

Reguiated Enlity.

{No PO Boxes)
C

ity

State

ZiP

ZIP +4

24. County

Comal

Enter Physical Location Description if no street address is provided.

25. Description to

Located on Allemania Dr. off Hamburg Ave. {turn left on Klemm St. and then deadend into Allemania), which is 2.2

Physical Location: miles northwest of the TX46 and TX-337 Loop intersection (directly off TX-46E)

26. Nearest City State Nearest ZIP Code
New Braunfels X 78132

27. Latitude (N) In Decimal: [ 20.727598 28. Longitude (W) In Decimal: | -98.181221

Degrees Minutes Seconds Degrees Minuies Seconds

29 43 39.3528 -98 10 52.395

30, Secondary SIC Code (4 digts)

31. Primary NAICS Code

32, Secondary NAICS Code

29. Primary SIC Code (4 digits) 15 or & diit) (5 or 6 digits)
1521 236115
33. What is the Primary Business of this entity? (Do not repeat the SIC or NAICS description.)
Land Development- Residential Subdivision
210 West Hutchison Street
34. Mailing
Address: - .
City | San Marcos State | TX' zZp | 78132 ZIP+4 | 5123
35 E-Mail Address: | fadaigle@drhorton.com

36. Telephone Number

37. Extension or Code

38. Fax Number {if applicable)

(512 ) 805 - 3600

( )

39. TCEQ Programs and ID Numbers Check all Programs and write in the permits/ragislralion numbers that will be affected by the updates submitied on this form. See the Core Deta
Form instructions for additional guidance.

[C] Dam Safety [ Districts Edwards Aquifer ["]Emissions Inventory Air |[Jindustrial Hazardous Waste
[] Municipal Solid Waste | [“INew Source Review Air | (] OSSF {CIPetroleum Storage Tank | [] PWS

[ Sludge [] Storm Water [] Title V Air [ Tires ] Used Oil

(] Voluntary Cleanup [[] Waste Water [Owastewater Agriculture | [C] Water Rights £ Other: WPAP
SECTION IV: Preparer Information

40. Name: | Caitlynn Morris, E.L.T. 41, Title: Engineer-in-Training

42. Telephone Number

43. Ext./Code

44. Fax Number

45, E-Mail Address

(830 ) 625 - 8555

()

caitlynnm@hminb.com

SECTION V: Authorized Signature
46. By my signature below, | certify, to the besi of my knowledge, that the information provided in this form is true and complete, and that | have signalure authority
1o submit this form on behalf of the enlity specified in Section !, Field & andfor as required for the updates to the ID numbers identified in field 39.

Company. HMT Engineering & Suweyhg Job Tie: | Managing Partner
Name{ia Prinf): cf‘hns Van Heqde Fhone. (B30])625]-B555
o [l Za 1@1/ PE oo | ufzall

TCEQ-10400 {04/15)

Page 2 of 2
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Date: Decemberfa, 2008

Granion Ann Lou Hilled Tschithart, joined pro forme by Leonard L. Tschirhart
Grantor's Mailing Address {including eounty):

2422 Narthwoods Drive
New Brauniels, Comal County, Taxas 78132

Grantes: Continental Homes of Texas, LP., a Texas limfted partnorship
Grantee's Mailing Address {including county):

211 North Loep 1604 East, Suite 130
San Awonio, Bexar County, Texas 78232

Consideration: Ten Dollars £310.00) and other valusble considerstion

Property (inciuding any improvemenis): Ses Exhibii “A” aliached hersto and fncorporated
hersin by reference for gl purposes; which ?m;:my wciuées, bt 15 not Bimited to, adl intersgt of
Grnrttor, if any, in {13 stvips and gores, if any, between the Property and any shutfing properties,
whether owaed or claimed by dead, Brmitations, or otherwise, and whether locaied inside or
owside the Property, and {2) any land lyving in or under the bed of any creek, strzam, or
valerway or any highway, svenue, strest, toad, alley, sasement or tight-of-way, open ov
proposed, in, on, across, sbutting, or adjacent to the Propenty.

Feservations from and Exceptions 1o Convevance and Warranty: Any and 2l restrictions and
cagermenis of record o the exlent ihe seme are valid and 581 in force and 2ffere

QOnnter, for the consideration and subject to the reservations Fom and exceptions ©
conveyante and warranty, grams, sells and conveys unto {Emsm, the Froperty, togother with ail
and singular the rsg.hts snd sppurtenances therelo in anywiss belonging, TO HAVE ANT TO
HOLD it 1 Grantes, Grantees heins, executors, edministrstors, successors of assigns forever
Gravtor binds Granlor and Oraniors heirs, executors, sdministrators and successors to
WARRANT AND FOREVER DEFEND 28 and sizxguiar the Property to Granlee, Groniee's
feirs, execciors, sdministralors, successors and assigns, against cvery person whomsoever
tawfally claiming or to clsim the same ar any part thareof, except as 0 the reservations from and
exgeptions o conveyance and warmanty by, thoough or wnder Grantor but not otharwise.

GRANTEE IS PURCHASING THE PROPERTY “AS 15" WITH ALL FAULTS
AN DEFECTS, AND GRANTEL ACKNOWLEBCOES AND AGREES TBAT, EXCEPT
FOR THE WARRANTIES OF TITLE SET FORTH BEREIN, CRANTOR HAS NOT
MaDE, DOES NOT MAKE AND SPECIFICALLY DISCLAIMS ANY
REPRESENTATIONS, WARRANTIER, PROMISES, COVENANTS, ACREEMENTS,
OR GUARANTIES OF AN’Y KIND OR CHARACTER WHATSOEVER, WHETHER

Eivesnl




DocH# 200506247873

EXPRESS OR IMPLIED, ORAL OR WRITTEN, PAST, PRESENT OR FUTURE, OF,
AS TO, CONCERNING OR WITH RESPECT TO (A) THE NATURE, QUALITY OR
CONDITION OF THE PROPERTY, INCLUDING, WITHOUT LIMITATION,
ENVIRONMENTAL OR DRAINAGE CONSIDERATIONS AND THE WATER, SOIL,
AND GEOLOGY, OR THE PRESENCE OR ABSENCE OF ANY POLLUTANT,
HAZARDOUS WASTE, GAS OR SUBSTANCE OR SOLID WASTE ON OR ABOUT
THE PROPERTY, (B) THE AVAILABILITY OF UTILITIES OR QUALITY OF
ACCESS TO THE PROPERTY, (C) THE SUITABILITY OF THE PROPERTY FOR
ANY AND ALL ACTIVITIES AND USES WHICH GRANTEE MAY INTEND TO
CONDUCT THEREON, (D) THE COMPLIANCE OF OR BY THE PROPERTY
AND/OR ITS OPERATION WITH ANY LAWS, RULES, ORDINANCES OR
REGULATIONS OF ANY GOVERNMENTAL AUTHORITIES OR BODY HAVING
JURISDICTION INCLUDING, WITHOUT LIMITATION, ALL APPLICABLE
ZONING LAWS, (E) THE HABITABILITY, MERCHANTABILITY OR FITNESS FOR
A PARTICULAR USE OR PURPOSE OF THE PROPERTY, OR (F) ANY OTHER
MATTER RELATED TO OR CONCERNING THE PROPERTY, EXCEPT AS
EXPRESSLY SET FORTH IN THIS AGREEMENT AND THE \WARRANTIES OF
TITLE SET FORTH AND LIMITED HEREIN, AND GRANTEE SHALL NOT SEEK
RECOURSE AGAINST GRANTOR ON ACCOUNT OF ANY LOSS, COST OR
EXPENSE SUFFERED OR INCURRED BY GRANTEE WITH REGARD TO ANY OF
THE MATTERS DESCRIBED IN CLAUSES (A) THROUGH (F) ABOVE. GRANTEE
ACKNOWLEDGES THAT GRANTEE, HAVING BEEN GIVEN THE OPPORTUNITY
TO INSPECT THE PROPERTY, IS RELYING SOLELY ON ITS OWN
INVESTIGATION OF THE PROPERTY AND NOT ON ANY INFORMATION
FROVIDED OR TO BE PROVIDED BY GRANTOR. GRANTEE FURTHER
ACKNOWLEDGES THAT NO INDEPENDENT INVESTIGATION OR
VERIFICATION HAS BEEN OR WILL BE MADE BY GRANTOR WITH RESPECT
TO ANY INFORMATION SUPPLIED BY GRANTOR CONCERNING THE
PROPERTY, AND GRANTOR MAKES NO REPRESENTATION AS TO THE
ACCURACY OR COMPLETENESS OF SUCH INFORMATION, IT BEING INTENDED
BY THE PARTIES THAT GRANTEE SHALL VERIFY THE ACCURACY AND
COMPLETENESS OF SUCH INFORMATION ITSELF. GRANTEE
ACKNOWLEDGES THAT THE DISCLAIMERS, AGREEMENTS AND OTHER
STATEMENTS SET FORTH HEREIN ARE AN INTEGRAL PORTION OF THIS
SPECIAL WARRANTY DEED AND THAT GRANTOR WOULD NOT AGREE TO
SELL THE PROPERTY TO GRANTEE FOR THE CONSIDERATION WITHOUT THE
DISCLAIMERS, AGREEMENTS AND OTHER STATEMENTS SET FORTH HEREIN,
WHICH DISCLAIMERS, AGREEMENTS, AND OTHER STATEMENTS SHALL
SPECIFICALLY SURVIVE THE EXECUTION OF THIS SPECIAL WARRANTY
DEED AND SHALL NOT MERGE THEREWITH.

Payment of current ad valorem taxes is assumed by Grantee.
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When the contex! requires, singular nouns and pronouns include the plural.

Acknowledged and Accepted this
]3  day of December, 2005

GRANTEE:

CONTINENTAL HOMES OF TEXAS, L.P.

a Texas limited partnership

By: CHTEX of Texas, Inc., 2 Delaware
corporation, General Partner

GRANTOR:

' D

Amn Lou Hillert Tschirhart

Joined Pro Forma By:

Leonard L. Tschirbart, by and through Ann Lou
Hillent Tschirhart pursuant to a Special Power of
Attomey dated December 28, 2004

8276591
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STATEOF TEXAS

This instinument was scknowledped beforeme on the @l day of December, 2005, by
Ang Lou Hillert Tschirhart,

This instrument was scinowledged belore me on the §}ﬁ\ day of Diecember, 2008, by
Lesmard L, Tschirhart, by end through Ann Lou Hilled Tschivhart pursuant 0 2 Special Power of
Auvmey deted Decomber 28, 2004,

ngmmm Nﬁw}'?ﬁbbc Siaia oTTovas

¥

CHTEX si‘?axas? Inc., & %eigwazc wwmm&,’ﬁm ?mer of {‘kzzzzzmtz} Homes of Texas,
L.P., u Texas limitad partnership, on behal{ of sald imited partnership.

BVl
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Aler reoording, seium to:

Coninenial Homes of Texs, L.E.
211 North Loop 1604 East, Suite 130
San Avtonio, Tewns 78232
Attention: Brian M, Izeckie

BITY 1
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Manor Creek Unit 4 Permanent BMP Summary Table
Impervious

Subbasin Acreage Area Ly (ibs)
Data Area Treated Treatment Method Totaj Area (acres) | Treated (acras) Imp % Lg (Ibs) Ly (lbsy | Desired

A 4-1 DA 4.8+DA 4.11 Sand Filter 4.67 4.67 298 63.8% 3,030 2,676 2,681
A 4-2 DA 4.12 Grassy Swale 0.49 0.49 0.36 73.3% 289 322 289
A 4-3 DA 414 Vegetated Filler Strips 2.38 2.38 1.48 62.1% 1,363 1:327% 1,327
A 4-4 DA 4.5 \egetated Filler Strips 1.65 1.64 0.95 57.6% 878 853 853
A 4-5 DA 4.6+ DA 4.7 Sand Filter 6.63 6.63 3.89 58.7% 3,946 3,491 3,796
A 4-6 DA 4.9 Vegetated Filter Strips 0.61 0.61 0.11 17.3% 104 95 95
A4-7 DA 4.4 Grassy Swale 0.68 0.68 0.57 83.5% 455 510 455

A 4-15 DA 4.15 Untreated Release 1.37 1.37 0.24 17.7% - 217 -
[Total 18.48 17.10 10.57 50.5%| 10,065 9,491 9,496
Required TSS Removal 9,491
RNy




Permanent BMP Summary Table

7SS Removal Calculations Project Name: Manor Creek Unit 4

Date Prepared: 11/1/2016

Additional information is provided for cells with a red triangle in the upper right comner. 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 flelds. Changes to these fields will remove the equations used In the spreadsheet.

Calcutations from RG-348 Pages 3-27 10 3-%

Page 3-29 Equation 3.3. L= 27.2(Aux Py

where Lu rore srouser = Raguired TSS removal resulting from the orop s P =80% of & { load
Ay = Nei increase in impanagus area for the project
P = Average annual pracipliation. inches
Site Data  Datamming Requwed Load Remaval Based on the Enure Project
County = Comal
Tolal project area induded in plan "= 23.60 acres Steets
Pradevelopmant imparvicus area within tha limits of the plan *= 0.00 acres 153,477 as52
Tatal pest-davelopment Impervious area within the Imits of the pian * =| 10.57 acres Lots SFilat
Total post-developmant imparvious cover fraction *= 0.45 G4 4,600 294 400 678
P= 33 inches U Channel
3,787 0.09
Lumrora proger = 8401 Ibs Fire Acoess
* The values entered in these flelds should be for the total project area. 9222 024
Mumber of drainage basing f outfalls araas leaving the plan area = ] 10.57
6819
Oralnage Basin/Cutfall Area No. = Ada
Tolal drainaga basinfoutfall area = 467 acres # of Lots SFiLol
Predevelopment impervious araa within drainage basinfoutfall area = 0.00 acres i7 4,600 1.80 agres of IC for lots
Paost-davelopment impervious area within drainage basinfoutfall area = 298 acras 44 877 1 13 acres of streel
Post-gavel impervious frachon within drainage basinfoutfall area = 064 24 4,224 ROW Drivaways
Lo s masin = 2676 s, 2403 0,06 acres of Fire Access
3. Indicate the proposed BMP Codg for this basin,
Proposed BMP = Sand Filter
Removal efficiency = 89 percent
Agualogic Cartndge Fier
Bigretention
Contech StormFiltes
Constucted Wetland
Exiendad Detenbon
Grassy Swale
Ratention / imgaton
Sand Filter
Stormeaptor
Vegetated Riter Srips
Vonechs
Wet Basin
Wet Vaull
4. Caleu T for the selected BMP T

RG-348 Page 3-33 Equation 3 7. La = {BMP sfficency) x Px (A x 3.6 + A, x 0.54)

where' A- = Tolal On-Site drainage area in the BMP catchmanl area
A = Impervigus araa prapesad in the BMP catchmen area
A = Parvlaus area remaining in he 8MP calchman! arsa
Lg = TSS Load removed from this catchment area by the groposed BMP

A= 467 agres

A= 2.95 acres #of Lots SFiLol

Ay = 1.72 acres 17 4600 1,80 acras of IC for Ints

Le= 3030 Ibs 44977 1.10 acres of streal
2403 0,06 acres of Firo Accass

2982
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Desited Lu nas assm = 2681 5.

F= 088
Calculations from RG-348 Pages 3-34 o 3-38
Rainfall Depth = 1.50 inches
Post Developmant Runcif Coafficient = 045
On-site Water Quality Velume = 11321 cubic fest

Calculations from RG-348  Pagas 3-38 1o 3-37

Ofi-site ares draining to BMP = 0.00 acres
Off-site Impervious cover draming to BMP = 0.00 actes
Imparvious fraction of off-siie arsa = 0
Oit-site Runoff Cosfficient = 0.00
Off-site Water Quallty Volume = 0 cubic fest
Siorage for Sedimanl = 264

Toltal Capture Volume (required watar quality volume{s) x 120) = 13585  cubic fest
following sections are used to calculate the required water quality volumel(s) for the selected BMP,
The values for BMP Types not selected in cell C4S will show NA.
1. Retention/irrigation System

Designed as Required in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retenton basin = NA cubic faat
Irrigahon Area Calculations
Sell infiltratlon/permeability rate = 01 in/he Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square faat
NA acres
8. Extended Qtention Basn System Designed as Required in RG-348 Pages 3-46 o 3-51
Requred Water Quality Valume for extended detenton basin = NA cubic feet
9. Filtgr grea for Sand Filters Designed as Required in RG-348 Pages 3-58 10 3-63
2A. Full Sedimentation and Flitration System
Waler Quality Volume for sedimentaton basin = 13585 cublc feet
Minimum filter basin area = 622 square fest
Maxumum sedimentation basin area = 5680 squara feet  For minimum water depth of 2 feet
Minimum sedmentation basin srea = 1415 square feet For maximum water depth of 8 foet
SF @ Groen Deptn Gven Depth ~ Width  Langth
Water Quality Volume for combined basns = 13585 cubic fest 2,7116.95 5 95 2860
Minsmum filter basin area = 1132 sguare feat 95 1121843
Maximum sedimentation basin area = 4528 square feet For minimum water depth of 2 feat 95 4766573
Minimum sedimentation basin area = 283 square fest For maximum water depth of 8 feel 95 2979108
10. tl Designed ss Required in RG-348 Pages 3-63 10 3-65
Requirad Water Quality Valume for Biorgtenton Basin = NA cubic fest
1. i Designed as Required in RG-348 Pages 366 to 3-T1
Required capadity of Pennanent Pool = NA cubic feet  Permanent Pool Capacity Is 1.20 times the WQV
Required capacity at WQVY Elgvation = NA cublc feet  Total Cag y should be the P Pool Capacity
plus a second WQV.
12.C I Designed as Required in RG-348 Pages 3-71103-73
Required Watar Quality Volume for Canstucted Wetlands = Na cuble feat
13, Aqual,eaic™ Cartridge System Designed as Required in RG-348 Pages 3-74 1o 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% Increase with maintenance contract with AquaLoglc ™.
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Required Sadimantation chamber capacty =
Filter canusters (FCs) 10 kgat WOV =
Filter basin arga (RtA:) =
14, H

Requirad Water Quality Voiume for Contach StamFilter System =

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

Ralnfall intensity =i =

Swale Slops =

Side Slope {2) =

Daslgn Water Depth =y =

Wesghted Runoff Coefficieni=C =

Acs = orosz-zechonal area of flow In Swale =

Py = Wetled Perimater =

R, = hydraulic radius of flow cress-section = A /Py =
n = Manning's roughness ccefficient =

15A. Uslng the Mathod Described in the RG-348

0= 149 Ax RS
n

Manning'’s Equaticn;

p=01Mx0 .y =

g e gos
a=Cla=
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = QA=
To calculate the resulting swale length:

L = binimum Swale Length = V (fusec) * 300 (sec) =

Designed as Required in RG-348

NA cubic feet
NA& cartndges
MNA sguare feet

Pages 35110 3-54

0.00 acres
0.00 acres
11 infhr
0.0205 fifft
3
033h
#DIVIDI
oMy st
20V feet
2Dt feat
02
#ONI! feel
FOVIOY  ofs
&Dvio! fisec
#DIVID feel

tt any of the resuibng values do nol meet the design requiremant set forth in RG-348, tha design parameters must be modified and the solver rerun.

158, Aliernative Method using Excel Solver

Design @ = CIA =

Manning's Equation O =
Swale Widih=

Instructions are provided 1o the right [green comments).

Flow Velocity
m‘ mlm:

Instructions are provided to the right (blue comments).

Design Width =
Dasign Discharge =
Cesign Cepth =
Flow Velocity =
Minimum Lengih =

#ONVD!  cfs

238 cfs
1361 R

D

sONVIDE fiis
2 R

160
274 cls
033/
0.49 cfs

146,69 A

Empt2 = ROV

It any of the resulting values do not meet the design requirement sot forth in RG-348, the design parameters may be modified and the solver rerun.

I any of the resulting values still do not meet the design requirement set forth in RG-348, wid

18, Vegetatad Fllter Skrips

Designed as Required in RG-348

{9 the swale bottom value may not be possible.

Pages 355 1o 3-57
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Thaere ara no calculations required for determining the load or size of vegetative filter strips.

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

the sheat flow leaving the Impervious cover Is directed across 15 feet of engineered filtor strips with maximum slope of 20% or
across 50 feot of natural vogetation with a maximum slope of 10%. There can be a break In grade as long as no slope excoeds 20%.

H vegetative filter strips are

d for an Inte

17. Wet Vaults

Reguwed Load Removal Based upon Equation 3.3 =

First calculate the load removal at 1.1 Infhour
RG-348 Page 3-30 Equaticn 34. Q=Cia
G = runcif coefiicient for the drainage area =
i = design ranfal Inlensity =
A = dralnage area in acres =
C = fMgw rate in cuble fesl per second =

RG-348 Page 3-31 Equation 3.5: Voo = O/A

Q = Runaff rate calculatad above =
A= Water surfacs area in the wet vauil =

Ve = Overflow Rata =
Percert 1S5S Remaval from Figurs 3-1 (RG-248 Page 3-31) =
Load ramoved by Wai Vault =

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

Actual Rainfall Intensity al which Wel Vault bypass Oceurs =

Fraction of ramfall weated from Figure 3-2 RG-348 Page 3-32 =
Efficiency Redugtion for Actual Rainfall Intansity =

Resultant TS5 Load removed by Wl Vault =

18, Permeable Concrete

Designed as Required in RG-348

Designed as Required in RG-348

P BMP, they may be sized as described on Page 3-56 of RG-348,

Pages 3-30 1o 3-32 & 3-79

NA Ibs

D46
1.1 inhour
1 acres

C = Runoff Coefficient = 0.546 (IC)" + 0.328 (IC) + 0.03

0.51 cublc teoVsec

0.51 cubi festsec
150 square fest

0.00 feet/sec
53 percent

FVALUE!  Ibs

0.5 inthour

0.75 percem
0.83 percent

HYALUE!  ibs

Pages 3-78 to 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in 3 Seces

Designed as Required in RG-348

Pages 3-32

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

Eror = [1-({(1-E) X (1 -085E,x {1+ -0.25E. ] X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES =E, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES =€, =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, =

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

Lt Eror KPX(A X346 XA X0.54) =

20. Stammcegior
Requited TSS Rermoval in BMP Drainage Area=
Imparvipus Cover Overtraatment=
TS5 Removal for Uncaptured Araa =
BMP Sizing

Effective Arga =

Caleulated Modet Size(s) =

Actual Model Skre (f multiple values provided in Calculatad
Model Size or if you are chooslng a |arger model size) =

Surface Area =

Querflow Rata =
Reunded Overfiow Rals =
BMP Efficiency % =

Lg Value =

9404 percemt NET EFFICIENCY OF THE BMPs IN THE SERIES
89 .00 percent
70,00 pevcent
0.00 percent
3199.89 lbs
NA ks
0.0000 ac
0.00 fbs
NA EA
#IHA
0 Madel Size
ETNTCN
HVALUEL M,
#VALUEI  V,
HVALUE! %%

HVALUE!  Ibs
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TSS Load Credkt =

Is Sufkcent T Avulable? (TSS Credit 2 TSS Uncapt)

TS5 Treatmant by BMP (LM + TSS UncapL) =

Required TSS Removal in BMP Dranage Area=
Imparvious Cover Overtreatmant=
TSS Removal for Uncaptured Area =
BMP Sizing

Efisctive Area =
Caleulated Mode! Size(s) =

Actual Model Size (if chocsing langer model size) =

Surface Avea =

Overfiow Rate =
Rounded Overfiow Rate =
BMP Efficiency % =

Lp Value =

TSS Load Credit =
1s Sufficient Trealment Available? (TSS Cradit > TSS Uncapl.)

TSS Treatmant by BMP (LM + T55 Uncapt ) =

BVALUE!

EVALUE!

NA
0.00600
0.00

Vx 1000

T
AVALUE!
HVALUE!
EVALUE!
#VALUE!

AVALUE!
#VALUE!

FVALUE!

FeF

Pick Model Size

Ve

g



Permanent BMP Summary Table

TSS Removal Calculations Project Name: Manor Creek Unit 4
Date Prepared: 11/1/2016

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 flelds. Changes to these fields will remove the equations used In the spreadsheet.

Calculations from RG-348 Pages 327 10 3-30
Page 320 Equation 33 L= 2T.2(AxP)
whora: Lu rorag procer = Requirsd TSS removai resuiting from the proposed devel = 80% of d load

A, = Net ncreass in impervious area far the project
P = Average annual precipitation, inches

Siw Dawa O ine Required Load R al Based on the Entre Project
County = Comal
Total projest area included inplan *= 23.60 acres Steots
memmnmmhmw“mmnnudmm = 0.00 acres 153,477 352
Total post-d leus area within the limits of the plan * = 10.57 acres Lots SFiLot
l‘aul p«iwow Impervious cover fraction * = 0.45 64 4,600 294,400 6,76
P= 33 inches U Channet
a7 0.09
Ly rora srovect = 9491 Ibs Fire Access
* The values entered in these flelds should be for the total project area. L] o
Number of drainage basins / outfalls areas leaving the plan area = 8 1057
a2
Dralnage Basin/Outfall Area No. = Ad2
Total dralnage basin‘outfall area = 049 scies moflos SFlot
Predevelopment imperwous area within drainage basinfoutiall area = 0.00 acres 0 4800 - acresofIC
Mmawmmmmmhammw“ = 0.36 actes 15635 036 acres of sw
Post.d P impervious within drainage basin‘outfall area = 073
Loe s saan = 3 s
3. indicate the proposed BMP Code for this basin,
Proposed BMP = Grassy Swale
Remaoval afficiency = 70 percent
Cannidge Filter
Contech StormFaled
Consiructed Watland
Exsnded Detention
Geassy Swale
Retention / Inigation
Sand Filtar
Stomcopion
Vegetated Filler Sinps
Vorechs
Wal Basin
Wel Vaul
RG-348 Page 3-33 Equation 3.7 L. = (BMP efficiency) x P x (A x 34.6 » A; x 0 54)
whene: Ac = Total On-Site drainage arsa in the BMP catchment area
A, = Impervious area o d in tha BMP caich arsa
A, = Penncus area remaining in the BMP calchman area
L = TSS Load from this atea by ihe proposed BMP
Ac= 049 acres
A= 0.36 acres # ol Lots SFiLot
A= 043 acres 0 4500 «  acesofIC
La= 289 [ 15617 0.38 acres of st




Dasired Ly s pasm = 289 Ibs.
F= 1.00
Calculations from RG-348 Pages 3-34 to 3-36
Ramnfall Bepth = 4.00 Inches
Post Development Runoi Cosflicent = 0.54
On-site Water Quality Valume = 3859 cuble feet
Calculations from RG-348  Pages 3-36 to 3-37
Off-site area draining to BMP = 0.00 acres
Ofi-site Impervious cover draining 1o BMP = 0.00 acres
Impervious fraction of off-sile area = 0
Off-site Runoff Coefficient = 0.00
Off.site Water Guality Volume = [ cubie faer
Sterage for Sediment = 172
Tolal Captura Volume (required water guality volumei{s) x 1.20) = 4631 cuble feet
The @ sections are used to calculate the required water quality volume{s) for the selected BMP.
The values for BMP Types not selected in cell C4AS will show NA
L Retentionflrvigation System Designed as Rquired in RG-348 Pages 342 to 348
Required Water Quality Volume for retention basin = NA cuble feat
Irrigation Area Calculations:
Soll infiltraion/permeabllity rate = 01 infhr Enter determined permeability rate or assumed value of 0.1
Irrlgation area = NA square leet
NA acres
8. Extended Detentlon Basin Sygtem Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubli¢ feel
9_Filer arna for Sand Fillers Designed as Required in RG-348 Pages 3-58 10 3-63
94, Fuli Sedimentation and Filtration Syslam
Water Quality Violume for sedimentation basin = NA cubic feel
Minimum Siter basin area = NA sguare feet
Mammum sedimentation basin area = NA square feet  For minimum water depth of 2 feet
Minimum sadimentation basin area = NA squara feel  For maximum water depth of & feet
SF @ Grven Dapth Givan Depth Width
Water Quality Violume for combined basins = NA cubic feat SVALUE! 5
Minumum fifer basin arga = NA square feat
Maximum sedimentation basin area = NA squara feel  For minlmum water depth of 2 feat
LS square feet  For Given water depth
Minimum sedimentalion basin area = NA square feet  For maximum water depth of 8 feet
10, Bloretention System Designed as Required in RG-348 Pages 3-83 1o 3-65
Required Water Quallty Voluma for Bioretenuon Basin = NA cubic feet
11, et Basing Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Paol = NA cublg feat  Permanent Pool Capacity is 1.20 times the WQV
Required capaaty at WOV Elevation = NA cubic feet  Total C Ity should bo the P Pool Capacity
plus a second WQV,
12, Conatructed Weotlands Designed as Required in RG-348 Pages 3-71103-72
Required Water Quaiity Volume for Constructed Wetlands = NA cubic feet
13, Agual.oqic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3-78
== 2005 Technical Guidance Manual (RG-348) does not ipt the required 20% with mai 1 with AquaLogic ™.
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1 chamber capacity =
Filter canisters (FCs) to traal WQY =
Fiher basin srea (RIA) =

14. Stormwater Management StormFijter® by CONTECH

Required Water Quality Volume for Contech StormFilter System =

NA
NA
NA

cuble fest
canridges
square feel

cublc feet

i} ra es

Design parametars (o1 the swale:

Crainage Area 10 be Traated by the Swala = A =
Impervisus Cover in Drainage Area =

Rainfall intensity =i =

Swale Slopa =

Side Slope (z) =

Casign Water Depth =y =

Wwelghted Runolf Coetliclent=C =

A = crose-sectional area of flow in Swale =

Py = \Wetted Penmater =

R = hydraulic radiis of iow cross-section = APy, =
n = Manning's raughness coefficient =

154, the Method cribed &

Manning's Equation’ Q= 1434, RS

To calculate the flow velocity In the swale:
W {Veloaity of Fiow in the swale) = QA4 =
To calculate the resuiting swale length:

L = Mirimum Swala Lengih = V (fusac) * 300 (sec) =

If any of Ihe resuiting values do not meet the design requiremaent set forh in RG-348, the design p

158. Alternative Methad using Excel Salver

Design Q= ClA =

Manning's Equatien @ =
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 =
Ceasign Depth =
Flow Welociy =
Miirum Length =

Dagigned as Requird in RG-348

Pages 3-51 10 3-54

(.49 acres
036 acres
1.1 intr

0.01 1

033n
063

0.95 of

3.96 (eel

0.24 teel
02

1.86 (et

0.Hefs

0.25 fusec

107.24 feer

must be ified and the solver rerun

D.34 ofs

0.76 ofs
eoon

0.36 s

107.24 1

an
0.76 cfs
Q33 #
0.32 cfs

Error 2= L4z

o7 ag it

It any of the resuiting 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 resuiting values still do not meet the design requiremant set forth in RG-348, widening the swale bottom value may not be possible,

46, Vegetated Fil s

Designed as Required in RG-348

Pages 3-55 10 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 T2 feot (direction of Mlow) and
the sheet flow leaving the Impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or

across 50 feet of | veg with a i
It vegetative filter strips are p d for an Interi
17, et Vaulrs
Requred Load R al Based upon E: 3i3=
First calculate the load removal at 1.1 in/h

RG-348 Page 3-30 Equation 3¢ Q=Cia

C = runaff coefficient for the drainage area =
i = dasign rainfall intensity =

& = dranage afea in 5cres =

O = flow rate n cubic fgat per second =
RG-248 Page 331 Equaticn 3.5; Vg = QA

G = Runoff rats caloudated above =
A= Water surfaca amsa in he wet vaull =

Vea = Overflow Rate =
Parcent TSS Removal from Figure 3-1 (RG-348 Page 331} =
Load remeoved by Wet Vault =

If a bypass occurs at a rainfall intensity of jess than 1.1 in‘hours
Calculate the efficiency reduction for the actual rainfall intensity rate

Actial Raimfall tntensity at which Wal Vaull bypass Ocours =

Frachon of rainfall treated from Figure -2 RG-248 Page 3-32 =
Efficency Redustion lor Actual Ralnfall Inensity =

Resubart TSS Load removed by Wel Vaull =

18, Permeable Concrete

Designed as Required in RG-348

Designed as Required In RG-348

slope of 10%. There can be a break in grade as long as no slope exceeds 20%.

f BMP, they may be sized as described on Page 3-56 of RG-348,

Pages 3-30 10 3-32 & 3-79

NA  fes

056 C = Runoff Coefficient = 0.548 (IC)’ + 0,328 (IC) + 0.03
1.1 inhour
1 acres
0.652 cubic festisec

0.62 cuble feet/sec
150 square feel

0.00 feevzec
53 percent

#YALUE!  Ibs

0.5 infhour

0.75 percent
0.83 percent

#aLUE!  bs

Pages 3-T9 10 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19, BMPs Installed In 2 Sedes

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-E4) X {1 -0.65€} x {1 - 0 25E.))] X 100 =
EFFICIENCY OF FIRST 8MP [N THE SERIES =€, =
EFFICIENCY OF THE SECOND BMPIN THE SERIES = £, =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, =

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

L =Ergr XP X (A X 348 X A; X0 54) =

20, Stormeeptor
Required TSS Removal In BMP Oralnags Arsa=
Imperviaus Cover Grertreatment=
TSE Removal for Uncaptured Arca =
BMP Sizing
Effective Area =
Caloutated Model Size(s) =

Aclual Mode! Size (if multiple values provided in Calculated
Mode! Size or if you are choosing a larger model size) =

Surface Area =

Overflow Rate =
Rounded Ovarlow Rate =
BMP Efficiency % =

94,01 parcent NET EFFICIENCY OF THE BMPs IN THE SERIES
86.00 porcent
70.00 parcer
000 percent
38858 bs
NA los
00000 ac
0.00 lbs
NA EA
#NIA
0 Model Size
#hla ol
EVALUE! W,
HVALUED M,
#ALUE! %



Ly Waiug
T$5 Load Creait =
Is Sutficiant Treaunen Avaliabie” (TSS Crada » T3S Uncapl}

TS3 Treanmgnt by BMP ILM + TS5 Uncapt) =

21, Vonesh
Required 755 Removal in BMP Crainags Areas
imponvioys Sover Overtragiment=
TSS Removal for Uncaptured Arga =
BN Sizing
Eifecive Area =
Cafind 2iad Modat Sizejs) =

Actoal Modet Sizae (f chiaosing larger model sZa) =

Suifaca Area =

Cuarfiow Rats =
Peunded Cverflow Rate =
BRAP Ericiensy % =

Lp Watlue =

TSS Load Credd =
Is Sufiicient Trestmens Avairabie® (TS5 Cradi > T8 Uncapt )

T35 Treatmeni by BRAFP (LW « TSS Uncapt) =

HALUE!

AaLE

HYALLIE!

#IALLE!

NA
0.0000
0.Co

MA
HNA

W 1000

10
#ALUE!
#IALLEI
AJALE!
IALLUE!

HVALLIEY

HALLIET

AVALLIE

=]
as
ks

EA

Pick podel Size

it
Vo
Vo
%

ivs

s



Permanent BMP Summary Table

TSS Removal Calculations 04-20-2008 Project Name: Manor Creek Unit 4
Date Prepareg:  11/1/2016
Additional Information is provided for cells with a red triangle in the upper right comer, Place the cursor over the cell.

Text shown in blue indicate location of instructions In the Technical Guidance Manual - RG-348.
Characters shown In red are data entry fields.

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

1. Load n for the total Calculations from RG-348 Pages 327 10 3-20

Page 3-20 Equaton 3.3: Ly = 27.2(A,x Py

where: Ly rorae proser = Required TSS removal rasulting from the propased davelopment = B0% of Incraased load
Ay = Metincreasa Inimpanaous area far the projec
P = Average annual precipiiion, inches
Site Data Dy ina Required Load R ! Based on the Entire Project
County = Comal
Total project area included In plan *= 2360 acres Streets
Predavelopment impervious area within the imits of the plan * = 0.00 acres 153377 352
Total post-gevelopment impervious area within the limits of tha plan * =] 10.57 acres Lais SFiLol
Total post-development imparvious cover fractian * =| 0.45 64 4,600 294,400 6.76
P = 33 nches U Channel
3.787 009
Leavora pansst = 9401 les. Fire Access
* The values entered in these flelds should be for the otal project area. 8z22 021
Number of dranage basing / outfails areas leaving the plan area = 8 10.57
9222
2. Dral asin Parameters [This Informatign_should ided for basin):
Drainage Basin/Outfall Area No. = A4
Tolai drainage basinoutfell ares = 23 acies #ol Lots SFALot
Predevelopmant impervious area within dramage basin/outfall area = 0.00 acres 14 4500 143 acres of IC for lots
Post-Uevelopment impenvious area within drainage basin/outfall arez = 1.48 acres - acras of streat
Post-development impervious fraction within drainage basin/outfalt area = 062
Lne s gasie = 1327 Ibs.
Indl PCo hi
P d = Vegetated Filter Strips
Remaoval eficency = 80 percant
Aqualogie Cantridge Filter
Sioretention
Contech SlormFifter
Constructed Watiand
Extended Detenlion
Grassy Swale
Ratention | irfigaton
Sand Fiter
Stormeeplor
Vegetated Filter Staps
Veriechs
Wet Basin
Wel Vaull
4. I axlmum 7SS ed (Lg) for this Dral asin by the gela rY
RG-2348 Page 3-33 Equation 37 L, = (8MP efficiency) x P x (A x 34.6 + Ay x 0,54}
whare: A; = Total On-Sila drainage area in he BMP caichment area
& = jmparvious area p 3 in the BMP catzh area

A; = Pervitius area remaining In the BMP catchmenl area
Ly = TSS Load removed from this catchment aréa by Ine proposed BMP

A= 238 acres

A= 1.48 aeras 2ol Lots SFiLot

A= 0.90 acres 14 4500 145 acres of IC for lots
L= 1363 les 0 acres of steet
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Desirad L\. THS RAsN T 1327 bs.

F= o.97

Calculations from RG-348 Pages 3-34 to 3-38

Rainfall Depth = .00 inches
Post Develecpment Runoff Coefficient = 0.44
On-site Water Quality Volume = 11305 cuble feat

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

Off-sito area draining lo BMP = 0.00 acres
Off-site Impervious caver draming to BMP = 0.00 acres

Impervious traction of offslte area = 0
Oft-she Runclf Coefficient = 0.60
Off-site Wates Quality Volume = 0 cuble fest

Storage for Sediment = 2261
Total Capture Volume {required water quality volume{s) » 1.20) = 13566 cubic fael
The following sections are used to calculate the required waler quality volume(s) for the selected BMP.
The values for BMP Types not selecied In cell C45 will show NA.
1. Retentionflrigation System

Designed as Roquired in RG-348 Pages 3-42 to 348
Required Water Quality Volume for retention basin = NA cubic leat
Imgatien Area Caleulations.
Soll infiltrationfpermaabllity rala = oA infhr Enter determined bility rate or d value of 0.1
Irrigation area = NA square feet
NA, acres
&, Extended Detentlon Basin Syatem Designed as Required in RG-348 Pages 3-46 to 3-61
Required Water Quality Velume far extended detantion basin = NA cuble feat
9. Fiiver area for Sand Fillecs, Designed as Required in RG-348 Pages 3-58 1o 3-63
24, Full Sedimentation and Filtration System
Water Quality Volume fat sedimentation basin = NA cuble feet
Minirum fiter basin aréa = NA square feet
Maximum sedimentation basin area = NA square feet  For minimum water depth of 2 feat
Minmum sedimantation basin area = NA square feal For maximum water depth of § fest
9B, Partial Sedimentation and Filtration Svstem
Water Quality Voluma for combined basing = NA cubic faat BVALUE! sf at 4' of deplh
Minimum filter basin area = NA square feet
Maximurn sedimenlation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentalion basin area = NA square fael For maximum water depth of 8 feet
10, Blaretention System Designed as Required in RG-348 Pages 3-63 10 3-65
Required Water Quality Volumoe for Bioretention Basm = NA cubic feet
11. Wet Basins Designed as Required in RG-345 Pages 3-86 (o 3-71
Required capacity of Parmananl Pool = NA cubic fleet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity @t WQV Elevation = MNA cubic feet  Total Capacity sh be thae P Pool Cap
plus a second WQV.
12. Consiructad Wetlands Dessgned as Required in RG-348 Pages 2-T1 10 3-73
Required Waler Quality Violurme for Constructed Wetlands = HA cubic feet
13. Aqualogic™ Carridag 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 Aquatogic ™.
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Required Sedimentation chamber capacity =
Filtar camsters (FCs) 1o treat WOV =
Filter basin area (RIAg) =
4. ECH

Required Water Quality Volume for Comtech StormFilter System =

NA cubic feat
NA cariridges
NA square feel

NA cuble feel

15. Grassy Swales
Desion oarameters for the gwale.

Drainage Area lo be Treated by the Swale = A=
Impenvious Coverin Drainage Avea =
Rainfall intensity =i =
Swale Slope =
Side Slope (z) =
Deesign Water Depth =y =
Welghted Runcf! Coetficent = C =
A; = pross-sazbonal arsa of flow i Swale =
Py, = Wolled Perimeter =
Ry, = hydraulic radius of flow cross-secton = A /Py =
n = Manning's reughness cosfficient =

154, In d Described in

Manning's Equaticn Q= 149 A3 R,**8"°
n

b= 0134 % Q -zy =

y 4 5o
Q=CiA=
To calculate the flow velocity in the swale:
¥ (Velocity of Flow i the swale) = QA =
To calculate the resulting swale length:

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

Designed as Required in RG-348 Pages 3-51 to 3-54

0.00 acres
0.00 acres
1.1 infhr
0.01 fun
3
033 ft
RO

#0wamt sf

BONVIDY fest

200 feet
0z

#DWio feet

#0IviG cfs

DNV fsec

#OIVIOL feet

i any of the resultng valuss do not meet the design cequirgmant set forth in RG-348, the design parameters must be modified and the salver rerun

158. Alternative Method using Excel Solver

Design Q=CIA=

Manning's Equation O =
Swale Widih=

Instructions are provided to the right (green comments)

Flow Veloaty
Minimum Lengtn =

Instructions are provided to the right (blue comments).

Design Width =
Qesign Oischarge =
Design Depth =
Flow Velocry =
Mintmum Length =

FOVIDI s

076 cfs Ercor 1= #DIV/O!
B.00 it

#0Miot s
OV M

Bh
0.76 ofs Error 2= HDIVID!
033 R
0.32 ¢fs
9748

H 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.
M any of the resulting values still do not meet the design requirement sot forth In RG-348, widening the swale bottom value may not be possible.

16. Vegetated Filter Strips

Designed as Raquired in RG-348 Pages 3-5% 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 T2 feet {direction of flow) and

the sheet flow leaving the Impervious cover Is directod across 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feet of natural vegetation with a maximum slope of 10%. There can be a break in grade as long 2s 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.

et ¥

Reguwed Load Removal Based upan Equalion 3.3 =

First

the load i at 1.1 infh
RG-348 Page 3-30 Equanen 3.4, G =ClA
C = runclf coefficiant for the drainage area =
i = design cainfall intansity =
A =(gralnage area in acres =
Q = flow rate in cubiz fagl per second =
RG-348 Page 3-31 Equatien 3.5 Vg = QA

Q = Runeff rate caloulsted above =
A = Water suface area In the wel vault =

Vor = Overfiow Rate =
Percent 7SS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load remowved by Wat Vaull =

i a bypass eccurs at a rainfall intensity of less than 1.1 inhours
Calculate the efficiency reduction for the actual rainfall intonsity rate

Actual Rainfall Intensity at which Wel Vault bypass Occurs =

Frachion of rainfall reated from Figura 3-2 RG-343 Page 3.32 =
Efficiancy Reduction for Actual Rainfall Intensty =

Resuitant TSS Load rémoved by Wel Vaull =

18, Permeable Concrete

Designed as Required in RG-348

Designed as Required In RG-348 Pages 33010 3-32 & 3-79
MNA s
Q.44 C = Runolff Coefficlent = 0.546 (IC)* + 0.328 (IC) + 0.03
1.1 inhour
1 acres

0.49 cubic featfiac

0.49 cubic featisec
150 squars feet

0.00 feetisec
53 percent

#VALUE!  [bs

0.5 infhour

0.75 percent
0.83 percent

#VALUE!  Ibs

Pages 3-79 10 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19, BMPs Ingtalled in 3 Series
Michael E. Barrett, Ph.D.PE.
Ergr=(1-((1-E X (1-0.65E,) x {1025} X 100 =

EFFICIENCY OF FIRST BMP IN THE SERIES = E, =
EFFICIENCY OF THE SECOND BMP N THE SERIES = E, =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = &, =

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

L =Eror XP X (A X336 X Ap X0 54) =

20, Stormeegtor
Required TSS Removal In BMP Drainage Arga=
Imparvious Cover Qvertreatmant=
TS5 Removal for Uncaptured Area =
BMP Sizing
Effective Aren =
Caloulaled Model Size(s) =

Actual Model Size {if mulbpla values provided in Calculated
Maode! Size or of you are choosing a larger model size) =

Surface Araa =

Overflow Rate =
Reundad Cverflow Rates =
BMP Efficiency % =

La Value =

Designed as Required in RG-348

Pages 3-32

ded that the coefficient for E; be changed from 0.5 to 0.65 on May 3, 2006

94,04 percent MNET EFFICIENCY OF THE BMPs IN THE SERIES
£9.00 percent
70.00 percent
0.00 percent
1601 95 lbs
NA Ibs
0.0000 ac
0.00 Ibs
NA EA
H#NIA
0 Model Size
HWA W
BVALUE! V.
FVALUEI Vo
SVALUEL %
SVALUEY s



TSS Load Credit =

Is Sufficient Tr Available? (TS5 Credit 2 TSS UncaplL)
TSS Traamment by BMP (LM + TSS Uncapt ) =
21.Vortech
Reaulred TS5 Remaoval in BMP Drainage Ar¢a=
Impervious Cover Ovarreaiment=

1SS Removal for Uncaplured Area =

Effactive Avea =
Calculated Model Size(s) =

Acwal Modst Size (if choosing larger model sizg) =

Surfaca Area =

Overfiow Ratg =
Reoundad Overflow Rata =
BMP Efficiency % =

Ly Valug =

TSS Load Credit =
Is Sufficient Treatment Availabla? (TSS Cradit 2 TS5 Uncapl.)

TSS Treatment by BMP (LM « TSS Uncapt ) =

HVALUE!
#VALUE!

HVALUE!

NA
0.0000
000

NA
#NA

Yx1000

7.10
AVALUE!
HVALUE!
MVALUE|
HVALUE!

HVALUE!
#VALUE!

#VALUEI

Ibs

Pick Mode! Size

ﬂa
Ve
Vo
%

Ios

Ibs
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Permanent BMP Summary Table

T$S Removal Caiculations Project Name: Manor Creek Unit 4
Date Prepared:  11/1/2016

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 localion of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

Characters shown In black (Bold) are calculated flelds. Changes to these fields will remove the equations used in the spreadsheet.
1. R d n for tal 3 Calculations from RG-348 Pages 3-27 1o 3-30

Page 3-29 Equation 3.3 Ly = 27.2(Ax P

where: Ly tora prosecr = Required TSS remaval resulting from the proposed development = 80% of increased load
Ay = Net Incréase in impervious araa for the project

P=A ge anmyal pred , Inches

Site Data, Determing Raquired Load Removal Basad on the Entire Project
County = Comal

Total project area included in plan "= 2380 acres Swreels
Predevelopment Impervious arga within the limits of the plan *= 0.00 acres 153177 352
Teotal post-gevelopment impervious area within the limits of the plan * = 10.57 acres Lots SFiLol
Totaf post-development impervious cover fraction *=| 045 | &4 4600  294.400 6.76
P= 33 Jinches U Cranne!
3787 o009
b roraL prougar = 9491 Ibs, Fire Acesss
* The values enterod In these fields should be for the total project area. 9222 o
Number of drainaga basing / culialls areas leaving the plan area = L} 10,87
a2
2. inaga 8 P aram is | atioi uld b ided for gach b H
Drainage Basin/Outfall Area No.= Ada
Tolat drainage basin/outfall area = 1.65 acres #ol Lots SFiLat
Predevelopment impervious orea within drainage basin/outfall area = 0.00 acres g 4600 0.95 acres of IC for los
Post-davalopment Impervous area within drainags basin/outfall area = 095 acres - acres of sireel
Postd impenicus fraclion within drainage b fall area = 0.58
Lag g s = 853 [
a.l the
Propesed BMP = Vegetated Filter Strips
Removal sfficiency = 80 percent
Aqualogic Cartridge Fiar
Bioretention
Contech StormFiler
Canstructed \Watland
Exsndad Detention
Grassy Swale
Retentran / rigation
Sand Filter
Stormeaptar
Vegetatad Filler Srrips
Verlechs
Waet Basin
Wt Vauil
RG-348 Page 3-33 Equation 3 72 Lg = (BMP efficiency) x P x (A x 34.6 + Ac 2 0.54)
wharg" Ag = Tolal On Site drainage area in the BMP catchment area
A = Impervious area proposad in the BM#P catchment area
Ag = Parvious area remalning in the BMP catchment area
Lp = TS5 Load 3 from thes catch area by the proposed BMP
As= 1.64 acres
A= 0.95 acres #ol Lots SFiLot
Ag = 0.69 acres 9 4§00 0.95 acres of IC for lots
La= 878 los 0 acres of sueet

| raction | Tr: drai in } area


http:Bold).re

Desired Ly rws psm = [ 13] Ibs.

F= 087
[ ulate ol ired by th P Type for thiz d eba outfal Calculations from RG-348 Pages 3-34 to 3-38
Ralnfall Depth = 3.00 nches
Past Developmant Runoff Coeficient = 0.41
On-site Water Quality Volume = 7250 cubic fee!

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

Off-site area draining fo BMP = 0.00 acres
Ott-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of otf-site area = o
Ofi-site Runoff Coafficient = 0.00
Oft-site Water Quality Voluma = [ cubic feet
Siorage tor Sedimer = 1450

Total Capture Volume (required water quality volume(s) x 1,20) = 8700 cubic feel
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.

L. Retention/irrigation System Designed as Requited in RG-348 Fages 3-42 1o 348
Required Water Quality Volume for retention basin = HA cubig feet
Imgation Area Caleulahons:
Soll Infiltrailontpermeabliity rate = 0.1 Indhr Enter determined p bility rate or value of 0.1
trrigation area = NA square feet
NA acres
ded tlan B =1el Designed as Required in RG-348 Pages 3-46 to 3-51
Reqguired Water Quality Viclume for extended detention basin = NA cubic feat
8 area fo, Designed as Required In RG-348 Pages 3-58 1o 3-63
F ime and &
‘Water Quality Violume for sedimentation basin= Na cubic feet
Mirimum filter basin area = NA square fea
Marimum sedimenalion basin area = WA square fee!  For minimum water depth of 2 feet
Minimum sedimentanon basin area = i square feet For maximum water depth of 8 feet
$8. Partlal Sedimentation and Flltration System
Water Quality Voluma for combined basins = A cubic feet WVALUE! sf at 4' of depth
Mmimum filter basin area = NA squarne fesl
Maxamum sedimentation basin area = & square feal  For minimum water depth of 2 feet
Minimum sedimantaton basin area = MN& square el  For maximum water depth of 8 feet
10, retent stel Designed as Required in RG-348 Pages 3-83 10 3-65
Required Water Cuality Volume for Bioretention Basin = NA cubic feel
14. Wel Basins Designed as Requirad in RG-348 Pages 3-66 to 3-71
Required capacrity of Permanent Pogl = NA cubic fest  Permanent Pool Capacity is 1,20 times the WQV
Required capacity at WOV Elevation = NA cubic feel  Total Capacity should be the Permanent Pool Capacity
plus a second WQV.
1 stru etfan Designed as Required in RG-348 Pages 3-71 10 3-73
Required Water Quality voluma for Constructed Wetlands = NA cubic feel
13, Agualogic™ em Designed as Required in RG-348 Pages 3-74 10 3-78

* 2008 Technical Guidance Manual (RG-348) does not exempt the required 20% | with mal with Aqual.ogic™.



Filier canisters {FCs) 1o reat WOV =
Filter basin area (RIA;) =
14, Sto rmfikter®

anagern TECH

Requred Yater Quality Volume lor Contech SiormFilter System =

E%

cubie feet

square leel

Desion oarameters for ins swale:

Crainage Area to be Treatad by the Swale = 4 =
Impervious Cover in Drainage Area =

Ranfall imensity =i =

Swale Slops =

Siga Slope ()=

Design Water Copth =y =

Weighted Runoff Coelficleni = C =

Aes = rass-sectional area of flow in Swale =

Py = Wetted Perimetss =

Ry = hydraulic radius of flow aoss-sechon = APy, =
n = Manning's roughnass cogfficient =

SA. the

Manning's Equabon Q= 149 A RS

To calculate the flow velocity in the swale:
W {Velocity of Flow in the swale) = QfA =
To calculate the resulting swale length:

L = Minimum Swale Lengin = V (fvsec) * 300 (seg) =

Dasigned as Required in RG-348

#DIVIO!

#ONVRO!

Pages 3-51 to 3-54

0.00 acres
0.00 acres
1.1 indhe
0.01 M
3

033 f

#OIV/O!

HOWVIDY sf
#OIVIDY  feet
wDIVID feat

0.2

B0V et

HOIVI)' cfs

fiisec

feat

It any of the resulting values do nol meal ihe deslgn requirement set forth in RG-348, the dasign paramelars must be medified and the solver rerun,

158. Ahernative Method using Excel Solver
DeslgnQ=CiA=
Manning's Equation & =
Swale Widlh=
Instructions are provided to the right (green comments).
Flow Velocity
Minimum Length =

Instructions are provided to the right (blue comments).

Mirimum Length =

ADIVAD"T  efs

0.78 cfs
5.00ft

Erref 1= DIV

pOIVID!  fiis
Lol iV S |

anf
076 cis
03nA
032 s

Ermur 2= #DNOQ

aragn

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 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-248

Pages 3-55 10 3-57


http:E~uab.Ol
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There are no calcul req for determining the load or size of vegetative filter strips.
The BO% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and
the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or

£0 foat of | vegetation with a ¢ slope of 10%. There can be a break In grade as long as no slope exceeds 20%.
it vegetative filter strips are prop d for an intertm p 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 1o 3-32 & 379
Required Load Remaoval Based upon Equaton 3.3 = MA Ibs
First calculate the load | at 1.1 infh
RG-248 Page 3-30 Equation 3.4: 0= CA
C = runotl cosfficlent for the drainage area = 0.40 C = Runoff Cosfficient = D.545 (IC)” + 0.328 (IC) + 0.03
1 = design rainfall intensity = 1.1 infhour
A = drainage area In acres = 1 atres

Q = fiow rate in cubic feet per second =
RG-348 Page 3-31 Equation 3.5. Vge = Q/A

Q = Runofl rate caloulated above =
A = Water surface area in the wat vault =

Vga = Overflow Rats =
Parcant TSS Removal from Figure 3-1 (RG-244 Page 3-31) =
Load removed by Wet Vault =

I a bypass occurs at a rainfall intensity of less than 1.1 in/hours
Calculate the efficlency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at winch Yet Vault bypass Ocours =

Fraction of cainfall treated irom Figure 3-2 RG-348 Page 332 =
Efficiency Reduction for Actual Rainfall Intensity =

Rasuitant TSS Load removed by Wel Vaull =

18. Permeable Concrete

0,44 cuble teatfsec

0 44 cuble feetfsec
150 square feel

0.00 feevsec

53 percant

#VALUE'  les

0.5 infrour

0.75 percent
0.83 percent

#VALUE'  fos

Designed as Required in RG-348 Pages 3-79 1o 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

13. BMPs Instalied in 8 Series

Designed as Requred in RG-248 Pages 3-32

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

Eyor = (1-4{1-E} X (1-065E;) 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 = €, =

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

La=Ergr X P X (A X 346 X Ap X0.54) =

2¢. Stormceptor
Requireg TSS Removal in BMP Dralnage Area=
Impervious Cover Overueatment=
TS3 Removal for Uncaptured Area =
BMP Sizing

Eifective Areg =

Calculated Model Size(s) =

Actual Medel Sza (it muttiple values provided n Caloulated
Model Size or i you are choosing a larger mode! size) =

Sufface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiancy % =

Ly Value =

S4.01 percent MET EFFICIENCY OF THE BMPs IM THE SERIES

88.00 percart
70.00 parcent
0.00 percen
1031638 Ibs
NA s
0.0000 3c
0.00 ibs
MNA EA
HNLA
5] Model Size
wia R0
BVALUE' VW,
BVALUE!
PJALUEI %
SVALUEI ms
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Permanent BMP Summary Table

TSS Removal Calcufations

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

Project Name: Manor Creek Unit 4

Date Prepared: 11/1/2016

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

Characters shown in red are data entry fields.

Characters showa 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 H Calculations from RG-348 Pages 3-27 10 3-30
Paga 328 Equaton 3.3, Ly = 27.2{(Au 2 Py
whete Lis rgrae prosect = Required 1SS removal resulting from the proposad developmant = B0% of in¢/eased 10ad
Ay = Natinerease inmpanvious area for the project
£ = Average annual precipitation, inches
Slie Data: Detgrming Required Load Remaval Based on the Entire Projeci
c@-lﬂty - c-o«lﬂ
Total project area included inplan * = 2360 acres Stresis
Predevelopment impervious area within the imits of he plan *= 0.00 acres 153177 .52
Telal post-davalopment impenacus area within the kmits of the plan* = 10.57 acres Lots SFALot
Tota! post-development iImpenious cover fracton * = 0.45 B4 4,600 284 400 676
P= 33 mehes U Channs|
3,787 002
Lo rotag provecy = 8491 Ibs. Fire Access
* The values entered in these fields should be for the total project area. 9222 o
Number of drainage basins / coutfalls areas leaving the plan area = 8 1057
9222
inaqe Basin Parameters [This Inf! shoul rovided for each bazin):
Drainage BasinfOutfall Area No. = A4S
Total drainage basinfoulfall area = .63 acres #of Lots SFilol
Predavelppmant impennous area within drainage baun/outfall area = 0,00 acres 23 4600 2.43 acros of IC for lots
Post-development impervious area within drainage basinfoutfall area = 389 acres 57285 146 pores of strest
Post-developmeant imperviaus fraction within drainage basin‘outiall arga = 0.59% 35 8336
Lumesassm ™ M0 Tos.
e th osed BMP Code for ha
Propased BMP = Sand Filter
Remaval efficancy = 89 parcant
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Canstructed Yetland
Extended Detention
Grassy Swala
Retention / Imgation
Sand Filter
Stanmeeptor
Vegetated Filter Stnps
Vortechs
Wet Basin
el Vaull
Maximum TSS Lead Removed (L, & Basin by the ed BMP
RG-348 Page 3-33 Equation 3.7 Ly = (BMP effcency) x P x (A x 34.6 + A; x 0.54)
whaere, Ae = Tolal On-Sits drainage area in the BMP catchment area

A = Impervigus area proposed in the BMP catchment area
#Ap = Pervious area remalning in the BMP catchment arza
Lp = TSE Load removed from this catchment area by the proposed BMP

Ao = 6.63
A= 3.84
Ap= 79
L= 3846

ate Fraction of al o basin ! outfall area

aores

acres #of Lots SFiLot

acres 23 600
Ibx 57399

4048

243 acres ol {C for lots
141 acres of stregt



Desired Ly rrs pasm = 3706 s,

F= 0.96
6. Ca o BMP Type o drainane basi Caleulations from RG-348 Pages 3-34 i 3-36
Ranfall Depth = 2.80 inchas
Post Development Runoff Cosfficlent = 0,41
On-site Water Cuality Volume = 27337 cubic leel
Calcudations from RG-348  Pages 3-36 to 3-37
Off-site area draining o BMP = 0.00 acres
Off-site Impervious Cover draming lo BMP = 0.00 acres
Impervious frachon of off-gie area = 0
Off-sig RuncH Cosfficient = 0.00
Oft-site Water Qualiy Veolume = ] cubic feel
Storage for Ssdiment = £467
Total Capture Volume (required water quality volume{s) x 1.20} = 32808 cubic feat
The foll 9 jons are used to calculate the required water quality volume(s) for the selected BMP,
The values for BMP Types not selected in cell C46 will show NA.
2 Retention/irrigation System Designed as Required in RG-348 Pages 342 to 346
Required Water Quality Volume for retention basin = NA cubic feet
Iriganon Arga Caltulanons.
Soll infitration/permeability rate = 0.1 inir Enter determined permeability rate or assumed value of 0.1
Irrigatlon area = NA stuare leel
NA acres
8. Extended Detentlon Basin System Designed as Requitad n RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detentign basin = NA cubic leet
9, Fil r Designed as Required in RG-348 Pages 3-58 fo 3-83
84, Full Sedimeniation and Filtretion System
Water Qualty Volume for sedimentation basin = 3Ze05  cubicfeet
Minmum filter basin area = 1519 square feat
Maximum sedimentation basin area = 13669 square feel  For minimum water depth of 2 feet
Minimum sedimentation basin area = M7 square fest  For maximum water depth of 8 feet
Filtration
SF @ Given Depth Given Dapth  Widin Length
Water Quality Volums for combined basins = 32805  cubic feel 6,560.98 5 80 7290
Mimsmium Rlter basinarea = Fopt ) squars fest g0 303749
Maximum sadimentaiion basin area = 10935 squarg feet  For minlmum water depth of 2 feet 20 1214955
Minimum sedimantation basin srea = 683 square feet For maximum water depth of 8 feet 90 7583727
10, Bloretention System Designed as Required in RG-348 Pages 3-63 ta 3-685
Required Water Quality Velums for Bicratenian Basin = NA cubic feel
13. Wet Basins Designed as Required in RG-348 Pages 3-66 1o 2-T1
Required capanty of Permanant Pool = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at VWV Elevation = NA cubicfegl  Total Capacity should be the F it Pool Capacity
plus a second Wav,
12 Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 2-73
Required Water Quality Velume for Constructed Wetlands = NA cubic feat
13. Aqualogle™ Canddge System Designed as Required in RG-348 Pages 3-74 10 378
** 2005 Technical Guidance Manual (RG-348) does not Pt the required 20% | with maintenance contract with AqualLogic ™.

Required Sedmentation chamber capacity = NA cubic teat


http:Mft!rJ.om

Fitter canisiers (FCs) Io real WOV=
Fiter basin ares (RiA)} =

cartriages
squarg feot

3

Required Water Quality Volume for Comech StormFilter System = NA oubic eel

Drainage Area 1o be Treated by the Swals = A= 0.00 acres

Imparvious Cover in Drainage Area = 0 .00 acres
Rariall imenshty =i= 1.4 infe
Swale Siope = 0.025 tm
Side Slope {2) = 3
DCesign Water Depths y = cxn

Weighied Runoff Coeficent=C = #DIVIDY

Aoy = Cross-sachonsl area of fiow inSwale = #DIVIDE o
Py = Welled Penmelsr = HDIWVID! et
R,, = hydraulic rads of flow cross-seclion = APy = SOIVID!  fea!
n = Manmng's roughness cosfficent = 6.2

164, Usina the Method Descrbed in the RG-348

Mannng's Equaton Q= 188 ARS8’
n

b=01MxD ., = #DIVO fest
167 o8
¥y S
Q=Cia= sDIVID! cofs
To calculate the Now velocity in the swale:
V (Velooty of Flow m the swale} = QA= #DIVIDY Wsec
To calculate the resulting swale length:
L = Minimum Swale Length = V (isec) " 300 (sec) =  SOIVID'  feet

It any of the resulting vahsas do not mest the design requirement sal lonn in RG-343, the dewgn parametars mus! be modified and ihe solver rerun,

168. Alernative Method using Excel Solver

DesignQ=CIA=  #OIV'  cfs

Mannmg's Equaton Q = 120 cfs Emor 1= #DIVIO!
Swale ‘Wdth= &.00 1

Instructions are provided to the right (green comments),

Flow Velocty  #DIW0'  fus
Minmum Length=s  4DIVIO! Nt

Instructions are provided to the right (blue comments).

Design Width = én

O=sign Discharge = 120 cts Ermor 2= #DIVIOY
Design Depth = onn
Flow Velodiy = DEIN-

Moumum Length = maa2n

¥ 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.
¥ 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 Requred in RG-348 Pages 3-55103-57

Thaere are no calcul q for g the load or size of vegetative filter strips,
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The B0% removal is provided when the contributing

drainage area does not exceed 72 leet (direction of flow) and

the sheet Mow leaving the Impervious cover is directed across 15 feet of engineered filter sirips with maximum slope of 20% or
scross 50 feet of natural vegetation with a maximum slope of 10%. Thers can be a break in grade as long as no slope exceeds 20%.

¥ vegetative Mlter strips are proposed for an Interim p
17, Wet Vauha

Required Load Removal Based upon Equaton 33 =
First late the load el ot 1.1 infh

R(G-348 Page 3-30 Equation 3.4, O =Cia

C = runoft coeflicient for the dranage area =
| = dasign ranfsll imensity =

A = drainage area in acres =

@ = fiow rale in cubic feel par secong =
RG.248 Page 3-31 Equation 3.5 Voq = QA

Q = Runoff rate caleulated above =
A = Wates surface area in the wetvaull =

Vpg = Overlaw Rate =
Porcent TSS Removal rom Figure 3-1 {RG-343 Page 3-31) =
Load removad by Wet Vaull =

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

Actual Ralntall Inensity at which Wet Vault bypass Ocours =

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

Resulant TSS Load rempved by Wel Vault =

Designed as Required in RG-348

Designed as Requned in RG-348

BMP, they may be sized as described on Page 3-56 of RG-348.

Pages 3-30 10 3-32 & 3-79

nNA los

041
1.1 invhowr
1 acres

C = Runoff Coefficient = 0,545 (IC)’ + 0.328 {iC) + 0.03

045 cubic feet/sec

0.45 cubic feay/sec
150 square fast

0.00 foet/sac
£3 percent

SVALUE!  los

0.5 ivhour

0.75 percent
0.83 percent

SVALUE'  Ibs

Pages 3-79 lo 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19, BMPs instalied In 8 Series

Desigred as Required in RG-348

Pages 332

Michael E. Barrott, Ph.D.. P.E. recommended that the coefTicient for E; be changed from 0.5 1o 0.68 on May 3, 2006

Eror =11 -((1-E) X{1-065E,) x (+- 02565} X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES =E, =
EFFICIENCY OF THE SECOND 8MP IN THE SERIES =E; =
EFFICIENCY OF THE THIRD BMF IN THE SERIES = E, =

THEREFORE, THE NET LOAD REMOVAL WOULD 8E-
{A, AND A, VALUES ARE FROM SECTIONM 3 ABOVE)

Le = Eror X P X (A X346 X A, X0 54} =

20, Stormcentor
Reqg TSSR I In BMP Dranage Area=
Impervious Cover Overireaimanit=
155 Removal for Uncapiured Atea =
BMP Sizing

Effectivg Area =
Calculatea Model Size{s) =
Actual Mode! Size (i mutupte values provided in Calculated

Mode! Size or 4 you are choosing a larger mode! zze) =

Surtace Area =
Overfiow Rate =
Rounded Overfiow Rate =
BMP Effcancy % =

Lo Value =

94.01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
89.00 percem
70.00 percem

0.00 paccent

4167.83 Ibs

NA
0.0000
0.00

gRE

NA
BNIA

0 Model Size

HNIA t
SVALUE! V.
HVALUE!
BVALUE' %

AVALUE'  Ihs
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Permanent BMP Summary Table

TSS Removal Calcuwiations Project Name: Manor Creek Unit
Date Prepared: 11/1/2016

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

4

Characters shown In black {Bold) are calculated fields. Changes 1o these fields will remove the equations used in the spreadsheet.

1. The red L I H Calculations from RG-348 Pages 3-27 10 3-30

Paga 329 Equation 3.3: Ly = 27.2(AxP)

whera Ly rotaproeer = Required TSS ] g from the p d deval t = 80% of i lgad
Ay = Netingreases In impervious area for tha project
P=A ge annual precip inchas
Site Data Determine Raquired Load Removal Based on the Entire Project
County = Comal
Total project area included in plan *= 2360 acras Suests
Pradevelopment imparvious area within the limits of the plan * = 0.00 acres 153,177 352
Total post-development Impervious area within the limits of the plan "= 10.57 acres Lo SFiLoy
Total post-development impervigus cover fraction == 0.45 G4 4 600 294 430 6,76
p= 33 inches U Channgl
3787 0.08
by rota prosect = 9491 Ibs Fits Access
* The values entered in these fields should be for the total project area. 9222 0.2t
Mumber of dralnage basing / cutfallz aneas leaving the plan area = B 1057
9222

Drainage Basin/Outfall Area No. = AdB
Tatal drainage basinfoutfall area = 0.61 acres # of Lots SFilot
Pradevelopment impendous area within drainage basin‘outfall area = 0.00 acres 1 4800

Post-devalopment impervious area within drainage basin‘outiall area = 0.1 acres
Posidevelopment imparvious fracuon within drainage basinfoutfall area = 0.17

Lo T s = 95 lbs,

3. Indicale the [} M:

Proposed BMP = Vegetated Filter Strips

Removal effictency = 80 percent

0.1 acres of IC for lots
- acres of shraat

Aqualogit Cantridge Fiter

Bicretention

Conlech StormFilter
Constructed Wetand
Extended Datertion
Grassy Swale
Ratenton / Imgaten
Sand Fiker
Stormeapior
Vegelated Filter Sirips
Vartechs

‘Wei Basin
Wet Vaull

RG-348 Page 3-33 Equation 3 7. Ly = (BMP eficiency) x P x {A x 346 + A. x0.54)

wherg: Ac = Toial On-Site drainage area In the BMP catchmenl arsa
A, = Imparvious area p 1 in the BMP catch ares
Ac = Parvious area remaining in tha BMP catchment arsa
La = TSS Load removed from this catchment area by the proposed BMP

Ao = 061 acres

A= 011 acres #of Lots SFiLot
A = 0.50 acres 1 4800
La= 104 Ibs

. Caleulate Fraction of Annual R ! I

0 1% acras of IC for lots
0 acres of sugel


http:9Ylfill.cP
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Desired Ly s pasw = as Ibs.

F= 0392
Calculations from RG-348 Papes 3-34 10 3-36
Rainfall Dapth = 200 inches
Post Developmen) Runolf Cosfficient = 0.18
Ornesite Water Qualiy Volume = 210 cubic feel

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

Of-slte ares draining lo BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres

Impenrdous fracten of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Qualay Volume = L] cubic feat
Storage for Sediment = 1862
‘I'oul Capture Volume (required water quality volume(s) x 1.20) = 972 cubic feet
The th aro used to calculate the required water quality volume(s) for the selected BMP.
mmmmrmmmm coll C45 will show NA.
1. Retention/irrigation System Designed as Required in RG-348 Pages 342 10 3-48
Required Water Quality Volume for retention basin = NA cubic feet
Irrigation Area Caltulations:
Solf Infil ation/permeability rate = 01 Infhr Enter determined permaability rate or assumed value of 0.1
Irfigation area = NA squarg feel
HA acres
. Extended Detention Bagln System Designed as Required in RG-348 Pages 346 to 3-51
Required Watar Quality Vglume for axtended detenyan basin = NA cubic feat
3, Fiiter avea for Sand Fllters Designed as Required in RG-348 Pages 3-58 to 3-63
[ Syste
Water Quality Velume for sedimentation basin = NA cubic fag|
Minirmum fiter basin grea = KA saquare fest
Maxmum sedimentabon basin ares = A square feat  For minimum water depth of 2 fest
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
88 _Parisl Sedimentation and Filvation Svstem
Water Quality Violume for combined basins = NA cubic feet BVALUE! sf at 4’ of depth
Minimum filter basin area = HA square feet
Maxumum sedimamabon basin area = MNA square fest For minimum water depth of 2 feet
Minimum sedimentation basin arsa = HA square feet For maximum water depth of 8 foet
10. Blgretention System Designed as Reqused in RG-348 Pages 3-03 to 3-65
Requived Water Quafity Voluma for Bioretention Basin = NA cubic fest
11. Wet Basins Designed as Raquired in RG-348 Pages 366 10 3-T1
Required capacity of Permanent Pool = NA cubic fest Permanent Pool Capacity s 1.20 times the WQV
Required capacity al WQV Elavation = NA cubicfest  Total Capacity should be the P Pool Capacity
plus a second WQV.
12, Congtructed Watlands Designed as Reguired in RG-348 Pages 3-71 1o 3-73
Required Water Quality Vialume for Construsted Wettands = MNA cubic feet
13. Agual.ogic™ Cartridaa System Designed as Required in RG-348 Pages 3-74 1o 3-78

* 2005 Technical Guidance Manual (RG-348) does not the required 20% k with mal with AquaLogic™.




Reaunred Sed 1 chamber ity = NA cublc feet
Filter canisters (FCs) lo treat WOV = NA canridges
Filler basin arga (RIA;) = NA squars feel

Drminage Aréa 10 be Traaled by the Swale s A= 0.00 acres
Impervious Cover in Drainags Area = 0.00 acres
Rainfall intensity si= 1.4 in'hr
Swala Slopa = 0.01 Rt
Slds Slope (2) = 3
Design Water Depth =y = 033

Weighed Runcl Caefficlent=C = DIV

Acy = cross-zectional area of flow in Swale = #OIVD!  sf
Py, = Wetied Panmatar = HOIVIO laet
Ry = hydrauhic rads of fiow cross-section = APy = FOIVIO!  faat
n = Manning’s roughnass coefficient = 0.2

Manning'’s Equaton O = 143 A5 R,**§°°

p=013x0 -zy = KDDL et
MEFE

Q=ClA=  ADIVOl  ofs
To calculato the ow velocity in the swale:
V (Velogity of Flow in tha swala) = QA= = sDIVIDI fuisec
To calculate the rosulting swale longth:
L = Minimum Swale Length = V (fvsec) * 300 (sec) = RO fent

i any of the resultng values do Aot mesl the design requirament sat forth in RG-348, the design parameters must ba modfied and the solver rerun.

158, Allernative Method using Excel Solver

DesignQ=CiaA=  #DWV/O!  cfs

Manning's Equation O = 0.76 cfs Emor 1 = gDV
Swale Widih= 600f

Instructions are provided 1o the right (green comments)

Fiow Velotity  FDIVID' s
Minimum Length=  FDIVY @

Instructions are provided to the right (blue comments).

Design Wigin = 6n

Design Discharge = 076 cfs Ere 2=  rONVO
Design Degth = 033N
Flow Veiogity = 0.32 ciy

Minimum Length = 9748 0

# any of the resulling values do not meet the design requirement sat forth in RG-348, the design parameters may be modified and the sobver rerun.
i amy of the resulting values still do not meet the design requiternent sef forth in RG-343, widening the swale bottom value may not be possible.

16. Vegetated Filter Swips Designed as Required in RG-348 Pages 355 to 357



mmnmmml«mmngum«mdwmm

The 80% I Is provided when the it

ge area does nol exceed T2 leet (direction of flow) and

hmmmmwmhMme«wmmmmmdMu

across SO feet of natural veg with a
i vegetative filter strips are p d for an p
47. Wet Vaults
Required Load Removal Based upon Equalion 3.3 =
First the load I at 1.1 infh

RG-345 Page 330 Equation 34: 0=CA
C = runoff coefficent for the dralnage ares =
1 = design rainfall intensity =

A = drainaga area in acres =

Q= flow rate in cubic leal per second =
RG-340 Page 331 Equalion 3.5 Vee = O/A

G = Runoff rate eslculated above =
A= Waler surface area in the wel vauli =

Vgr = Overflow Ratg =
Percant TSS Removal from Figure 3-1 (RG-348 Page 3.31) =
Load removed by Wal Vault =

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

Actual Rainfall Intensity at which Wael Vault bypass Qocurs =

Fraction of rainfall reated frem Figura 2-2 RG-346 Page 3-32 =
Efficiancy Reduction for Actual Rainfall Intensity =

Resultant TSS Load removed by Wat Vaull =

18. Permeable Congcrets

Designed as Required in RG-348

slope of 10°%. There can be a break in grade as long as no slope exceeds 20%.

BMP, they may be sized as described on Page 3-56 of RG-348.

Designed as Required in RG-343 Pages 3-30 10 3-32 &8 3-79
NA s
0.10 C = Runoff Coefficient = 0.546 (IC)” + 0.328 (IC) » 0.03
1.1 infhour
1 acres

0.1 cubic festisac

.11 cubic festfse
150 squara feat

0.00 fast/sec
53 percent

H#VALUE!  Ibs

0.5 in/hour

(.75 percent
0.83 percent

#VALUEL  fbs

Pages 3-70 1o 383

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19 BMPs Installed In a Serigs

Designed as Required in RG-348

Pages 3.32

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

Esor=[1-1(1-E,} X (1 - 0.65€,) 2 (1 - 0.25E,)}] X 100 =
EFFICIENCY OF FIRST 8MP (N THE SERIES =€, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES =E; =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, =

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

Lp =Epor XP X (A X 246 X A, 20.54) =
20. Stgrmceplor
Required 7SS Removal in BMP Drainage Area=
Impervious Cover Overtreatment=
TS5 Removal for Uncaptured Area =
BMP Sizing

Effective Area =

Caloulated Model Siza(s) =

Actual Modet Size (if muliple valugs provided in Calculated
Model Size or if you are choosing a larget model size) =

Surface Area =

Overflow Rate =
Rounded Overflow Rate =
BMP Efficiency % =

Ly Valua =

84.01 percent NET EFFICIENCY OF THE BMPs IN TRE SERIES
89.00 percent
7000 percent

0.00 percent

121.80 fbs

0.0000
0.00

T g8y

BN/
e Modsl Size

A
HIALUEL W,
AVALUE! v,
HVALUEN %
HYALUE'  Ips
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Permanent BMP Summary Table

TSS Removal Calculations Project Name: Manor Creek Unit 4
Date Prepared: 11/1/2016

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

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

Characters shown In red are data entry fields.

Characters shown In black (Bold) are calculated fields. Changes 1o these flelds will remove the equations used In the spreadsheet.
1.Th u r 1 ; Calcutations from RG-348 Pages 3-27 1o 330

Page 3-29 Equalion 3.3 Ly = 272(Aux P

whera! Luions seaser = Requirsd TSS | ihng from the proposed D =80% of d load
Ay, = Net increase n Impenagus sres for the project
P=A Qe annual preg inches
Site Data: Determing Regured Load Remeval Based on the Enbre Project
County = Comal
Total project area included in plan *= 23.60 acres Streals
Predavelopment impervious area within the limits of the plan = 0.00 acies 1531477 352
Tolal posi-development Imparvious area within the limits of the plan * = 10.57 acres Lots SFiLot
Total post-development impervious ¢over fraction * = 0.45 B4 4,600 294,400 8,78
Pz 33 inches U Channel
3.787 0.08
L rorm, peosct = 9491 fos. Firm Access
* The values entored In these flalds should be for the total project area. 9222 021
Numbar of drainage basins / gutfalls araas leaving the pfan area = 8 10.57
0222
Orainage BasinfQutfall Area No = Ad7
Tolal drainage basin/outfall area = 0.68 acres # ol Lots SFiLat
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres 0 4600 « asesof IC
Post-davelopment impervious area within drainage basin/outfall area = 0.57 acres 24037 057 acres of st
Post-development impervious fraction within drainage basin/outfall area = 0.84 4 704
Lu rraes asn = 510 bs
3. Indi
Froposed BMP = Grassy Swale
Removal efficiency = 70 percent
Agqualogic Canridga Filter
Bioretention
Contech SiormFilter
Constructed Wetland
Extended Detention
Grassy Swala
Retention / Imgabon
Sand Fiher
Stormeeptor
Vegeatated Filler Staps
Vonechs
Wet Basin
Wel Vault
4. imum TSS L r f2in, Basin by the selecied BMP T
RG-348 Page 3-33 Equalion 3.T: Ly = [BMP efficency) x P x (A x 346 » A x 0.54)
whers: Ae = Total On-Site drainaqe araa in the BMP catchmeant area
A, = Imparvious araa propesad [n the BMP catchmanl araa
Ap = Parvipus area remalning in the BMP calchmant area
Ly = T5S Load removed fram this calchment area by the proposed BMP
A= 0.68 acres
A= 057 acres # of Lots SFiLot
= 0. acres 0 4600 - acres of IC
Lg = 455 Ibs 24037 0.57 acras of st

4 704




Desired Lu rs aasm =

F

ired by the BMP Type for this dratnage basl

Ralnfall Depth =
Post Davalopment Runcff Coafficieni =
On-sita Waler Quality Volome =

455 Ibs
1.00
Calculations from RG-348 Pages 3-34 to 3-38
4.00 Inches
0.68
6667 cubic feet

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

Off-site area draining 1o BMP = 0.00 acres
Off-sia Impervicus cover draining 10 BMP = 0.00 acres
Imparvious fraction of off-site area = 0
Off-zite Runcff Coefficient = 0.00
Off-zita Water Quality Vielume = 0 cubic feet
Storage for Setment = 1333
Total Capture Volume (required water quality volume(s) x 1.20) = 8001 cubic feet
The foll g secti aro 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
1. Retentionfirrigation System Designed as Required in RG-348 Pages 342 1o 3-46
Required Water Quality Volume for retention basin = NA cubic faet

Irmgation Area Calculations:

Soll Inflrationfpermaahility rate =
{rrigation area =

2. Extended Detgntion Basin System

Raquired Water Quatity Volume for extended detention basin =

9.Filter area for Sond Filfers

9A, Full Segimentation and Flitration System

Designed as Required in RG-348

Designed as Required in RG-348

01 in/nr Enter determined permeabiiity rate or assumed value of 0.1
NA square feal
NA acres

Pages 3-46 to 3-51

NA cubic feet

Pages 3-58 to 3-63

Water Quality Volume foe sedimentation basin = NA cube feat
Maumurm filter basin area = NA square feel
Maximum sedimentation basin arsa = NA squang feet  For minimum water depth of 2 feet
Minimum sedimentation basin area = NA squara fest For maximum water depth of 8 feet
SF @ Given Depth Given Depth Wigth
‘Water Quakty Volurme for combned basing = NA cubic faat EVALUE! 5
Munmum filker basin area = NA square feat
Maxlmum sedimentabon basin arga = NA square feet  For mintmum water depth of 2 feet
NA square feat  For Given water depth
Minmum sedimentation basin area = NA squarg fasl  For maximum water depth of 8 feet
10. Bloratgntlon System Designed as Required in RG-348 Pages 3-63 10 3-85
Required Watar Quality Volume for Bioretention Bagin = NA cuble feel
11, Wet Basing Designed as Required in RG-348 Pages 3-66 o 3-T1
Required capacty of Permanent Pooi = NA cubic feet  Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WOV Elevation = NA cubic fest  Tolal Capacity should be the P Pool Cap
plus a second WQV.
12, Constructed Wetlands Designed as Required in RG-348 Pages 3-71103-73
Requirad Water Quality Volume ior Construcied Wetlands = NA cubic feet
13. Aquatoqic™ Canridge System Designed s Required in RG-348 Pages 3-74 10 3-78
“* 2005 Technical Guidance Manual (RG-348) does not pl the required 20% with mai with AquaLogic™.




Required Sedimentanon chamber capacity =
Filter canisters (FCs)to lrsal WOV =
Fifter basln area (RIA;) =

cubne fest
caringges
sguare faet

cubic feat

Dranage Area 10 bo Treated by the Swale = A =
impervious Cover in Drainage Area =

Rainfall intensity = | =

Swale Slope =

Side Slopa (z) =

Design Water Depth = y =

Wanghled Runoff Caefficient = € =

A, = cross-sectional area of flow in Swale =

P = Welled Perimeter =

R, = hydraulc rads of Row cross-section = APy, =
n = Manning's roughness coefficent =

1 ibed in

Manning's Equation. O = 1.48 A, R 8™

n

b=013MxQ gy =
r\&?sﬁ}

Q=ClA=
To calculate the flow velocity In the swale:

V (Veloclty of Flow in the swale) = QiA . =
To calculate the resulting swale length:

L = Minimum Swale Length =V (fu'sec) * 300 (sec) =

Pages 3-51 to 3-54

0.68 acres
0.57 avzes
1.1 nhr

0.005 fft

033R
0.67

188 st

708 feot

0.28 feet
02

497 fagt

0.50 cfs

0.25 fiisec

7583 feal

If any of the resuiing values do not meet the design requirement set farth in RG-3458. tne design parameters must be medified and the solver rerun

158, Alternative Methed using Excel Solver

Deslgn Q=CiA =

Manning's Equation ¢ =
Swale Width=

Instructions are pravided to tha right (green comments)

Flow Velocity
Mirumum Length =

Instructions are provided to the right (blue comments).

Deazign Widih =
Dosign Discharge =
Design Depth =
Flow Veloaity =
Minimum Length =

0.50 cfs

0.54 ofs
6.00 A

Eror 1 =

0.25 fus

TSEIf

6t
0.54 ofs
0331
023 cis

Error 2 = -0.03

6883 R

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.

If any of the resulting values stiil do not meet the design requirement set forth in RG-348, widening the swale b

16, Vegetated Filter Strips

Designed as Required in RG-348

value may not be possible.

Pages 3-55 1o 3-57



There are no calculat quired for d g the load or size of vegetative filter strips.
The 80% removal Is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and
the sheet fiow leaving the impervious cover ls directed across 15 feet of engineered filter strips with maximum slope of 20% or

across 50 feel of I vegetation with a I slopo of 10%. There can be a broak in grade as long as no slope exceeds 20%.

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

17, Wet Vaults Designed as Required in RG-348 Pages 3-30103-324 3-79
Required Losd R | Based ypan £ 33= NA Ibs

First calculate the load removal at 1.1 infhour
RG-348 Page 3-30 Equation 34° O = CiA
C = runoff coefficient for the drainage area =
i = design rainfall intensity =
A = drainage aned in acras =
Q = flow rate In cubic feel per second =
RG-348 Page 3-31 Equaton 3.5: Vog = QYA

Q = Runoff rate calcutaad above =
A= Water surface araa i the wat vaull =

Ver = Overflow Rate =
Percent TSS Removal from Figure 31 (RG-348 Page 3.31) =
Load removed by Wet Vault =

W 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 Wel Vault bypass Ocours =

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

Resutant TS5 Load removed oy Wet Vaull =

18. Permaable Conceets

068
1.1 lnhour
1 acres

C = Runoff Coefficient = 0.546 (IC)* + 0.328 (IC) + 0.03

0.75 cubic feetfzec

0.75 cubic feelfsec

150 squars fest
0.01 fest'sec
53 percent

HYALUE!  Ibs

0.5 infhour

0.75 percent
0.83 parcent

HVALUE!  Ibs

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

18. BMPs Installed in a Series

Designed as Required in RG-348 Pages 3-79 10 3-83

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

Epgr =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 Ap VALUES ARE FROM SECTION 3 ABOVE)

La = Ergr XP X (AX 34.6 X Ac X0.54) =

20. Stormeeptor
Required TSS R | In BMP Dralnage Area=
Impervious Cover Ouertreatment=
TSS Removal for Uncapiured Area =
BMP Sizing
Effactive Area =
Caleulated Model Size(s) =

Acteal Moded Size (if muttiple values provided in Calculated
Mode! Size or f you ars choosing a larger model size) =

Surface frea =

Ovarflow Rate =
Rounded Overflow Rate =
BMP Efficiensy % =

84.01 percent
89.00 percent
70.00 percent

000 percent

611.54 Ibs

NA
0.0000
0.00

g §8§

NA
#NA

0 Modet Size

=

BN/A
#VALUE!
SVALUEI
WUALUE! %

&8

NET EFFICIENCY OF THE BMPs IN THE SERIES
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Permanent BMP Summary Table

TS5 Removal Caleulations Project Name: Manor Creek Unit 4
Date Prepared:  11/1/2016

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 wili remove the equations used in the spreadsheet.

1. The Ired Lo o) Calculations from RG-348 Pages 3-27 1o 3-30
Page 3-29 Equation 3.3, Ly = 2T.2{Au = P)
where: Lu rarm erouect * Raguired TSS removal resulling from ha proposed devel = 80% of In 4 load

Ay = Net increase in Impervious ares for the project
£ = Average annual precipitation, Inches

Site Data' Determine Required Load Remaval Based on the Entire Project
County = Comal

Total project area included in plan * = 2360 acres Streets
Predevelopment imparvious area within the limits of the plan *= 0.00 acres 153,177
Total post-development impervious araa within the kmits of the plan * = 10.57 acres Lots SFiLot
Total post-development impervious cover fraction " =| 0.45 &4 4.800 204400
P = 33 mches U Channet
3.787
Ly roray scssr = 9491 les Fire Access
* The values enterod in these flelds should be for the total project area. 9222
Number ef dranage basins / outfalls areas leaving the plan area = L
9222
2. Drainage Bas | mat] hould be provl H
Drainage Basin/Qutfall Area No. = A4S
Towal drainage basinfoutfall area = 137 acres
Predevelopment imparvious area within drainage basinfoutfall area = 0.00 acres 6519 0.15
Post-development Impérvious area within drainage basin/outfall area = 024 acres 3.787 00%
Post-devak impenvious fi wathin & g2 basin/outlall area = 0.8 024
Lus o nasw = 7 s
Propesed BMP = None
Removal efficiency = 0 percent
Agualagic Carridge Fiier
Bioretanition
Contech StormFilter
Constructed Wetland
Extendad Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormcaplor
Vegetated Filler Stnps
Vorwchs
Wet Basin
Wat Vault
RG-348 Page 3-33 Equation 3 7- Ly = (BMP efficiancy) x P x {A x 34.6 + A, x 0.54)
where' A = Total On-Site drainage arga in the BMP catchment area

A= mpervious area proposed In the BMP calchment area
Ax = Pervious araa remaining in tha BMP catchment ara
Lz = TSS Load removed from this catchment area by the propcsad BMP

A= 137 acres
A= 025 acras
Ap = 112 acres
La= 0 s

5.76

009

021

10.67



Caiculatons from RG-348 Pages 3-34 10 3-36
Ranfall Depth = HNIA Inchas
Post Devalopment Runoif Coaflicient = 0.19
On-site Watsr Quality Volume = BNTA cubic fest
Calculations from RG-348  Pages 3-38 10 3-37
Off-sie area draning o BMP = 0.00 acres
QOif-gite Impervious cover draining 1o BMP = 0.00 acres
Imparvious fraciion of olf-sile area = o
Offsite Runcff Coeffiment = 0.00
Off-site Water Ouality Volume = BH/A cuble leat
Storage for Sediment = AN/A
Total Capture Volume (required water quality volume(s) x 1.20) = WNIA cubic feot
The following sections are used to calculate the required water quality volume(s) for the selocted BMP.
Tha values for BMP Types not selocted in cell CAS will show NA.
1. Ratention/lrrigation System Dasigned as Required in RG-348 Pages 342 10 346
Required Water Quality Votume tor retantion basin = NA cubie feat
Irrigation Arna Caleulations:
Soll infiltratienipermeability rata = 01 In/he Entor d ined p ibility rate or d valoe of 0.1
Irrigation area = NA square feel
NA acres
8. Extended Dotgntion Basin System Designed as Requred in RG-348 Pages 3-46 1o 3-51
Requived Water Quality Voiume for extended deiention basin = NA cuble feot
9. Filtge aroa for Sand Fliters Designed as Required in RG-348 Pages 3-58 1o 3-83
A, Full Sedimentation and Filtration System
Water Quality Vielume for sedimentation basin = NA oubic foel
Minimum filler basin area = NA squaro feet
Maximum sedimentabon basin ares = NA squarp feot  For minimum water depth of 2 feet
Minimum sedimentation basin arca = NA squars feel For maximum water depih of 8 feet
SF @ Given Depth Gven Depth Width
Waler Quality Volums for combined basins = HA cubic feol FVALUE! 5
Minimum filter basm avea = NA sauare feel
Maximumn sedimentation basin srea = NA square feet For minimum water depth of 2 feet
NA square leet  For Glven water
Minmum sediméntatica basin acea = NA square beat  For maximum water depth of 8 feet
10, Blorgtention System Designed a5 Required in RG-348 Pages 3-63 1o 3-85
Required Water Quality Veluma lor Bicretenton Basin = NA cubic feet
11, Wet Basing Designed as Required in RG-348 Pages 3-66 1o 3-71
Requwed capacity of P Pool = NA cubic leet  Pormanent Pool Capacity is 1.20 times the WQV
Required ¢ 3LWaVEl = NA cubic lset  Total Capacity should be the P Pool Capacity
plus a second WOV,
12, Constrycted Wetlandy Designed as Required in RG-348 Pages 37110 3-73
Rogured Waler Quadity Volums for C: ted = NA cubic foet
13, Aqualegic™ Cartridae Svatem Designed as Required in RG-348 Pages 37410 3-78
= 2005 Technical Guidance Manual (RG-348) does not the required 20% in with contract with Aqualogic™.

2828 3 8



Required Sedi tan ch :
Filler carsters [FCs) to real WOV =

Filter basin area (RIA;) =

$5%

cubic feet

square fget

Drainage Area to be Treated by ihe Swale=A =
tmparvious Cover in Drainage Area =

Rainfall intensity =i =

Swale Slope =

Side Slope (2) *

Design Water Depth =y =
Waelghted Runolf Coefficient = C =

Ag, = cross-sectional area of flow in Swale =

Py = Watted Penmaler =

Ry = hydravlic radis of fiow erossgecuon = Ag/Py, =
n = Manning's roughness coefficient =

13A, Using the Method Described In the RG-348

Manning's Equation” Q= 149 A R, S"*

n
b=04342Q .,y =
y!ll'sli
Q=ClA=
To caiculate the flow velocity in the swalo:
V (Veloaty of Flow in thg swale) = Q¥A =
To calculate the resulting swale length:

L = Miumum Swate Langth = V (fUsec) * 300 (sec) =

137 pcams
025 acres
1.1 inime

0.005 R

0331
0.40

241 s

8.35 feet

029 fent
02

6.24 feet

0.25 fsec

75,83 feal

It any of Ihe resuiting values do nol meat the dasign requirement set forh In RG-342, 1he design pararmelers must be modified and the solver ranun,

158. Alternative Msthod using Excel Solver

Design Q =Cia=

Manning's Equation Q =
Swala Width=

Instructions are provided to the right (green comments)

Flow Vaiocty
Minimum Length =

Instructions are provided to the right (blue comments ).

Design Wigh =
Design Discharge =
Design Depth =
Flow Veloaity =
Mhnimum Length =

061 ¢fs

0.54 ¢fs Enori= 007
600

025 s
583M

0.54 cis Eror2= 0.07
03k
023 cs

8350 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.
H any of the resulting values still do not meet the design requirement set forth In RG-148, widening the swale bottom value may nol be possible.

16. Vegetated Filter Suips

Designed as Required in RG-348

Pages 3-55 to 3-57



There are no | quired for d

ing the load or size of vegetative filter strips.

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and
the sheet flow loaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or
across 50 feot of natural vegetation with a maximum siope of 10%. There can be a break in grade as long as no slope exceeds 20%.

H vegetative filter strips are proposed for an rim p

17 Wet Vaults
Required Load Removal Based upon Equation 3.3 =

First late the load

i at 1.1 infh
RG-248 Page 2-30 Equation 3.4: O =CiA
€ = runoff coefficient for the drainage area =
i = design rainfall intensity =
A = drainage arga in acres =
Q = flow rate m cubic feet per second =
RG-348 Page 3-31 Equation 3.5: Vor = VA

Q = Rungff rate calculated above =
A = Water surface area in the wel vault =

Vem = Overflow Rate =
Parceny TSS Ramova! from Figure 3-1 (RG-348 Page 3-31) =
Laad removed by Wel Vaull =

if a byp fafl ty of less than 1.1 infhours

ata
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wt Vault bypass Occurs =

Fraction of rainfall weated from Figure 3-2 RG-343 Page 3-32 =
Efficiency Reduction for Actual Rainfali Intensdy =

Resulland TSS Load removed by Wet Vault =

18, Permeable Concrets

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs installed in 3 Serles

Designed as Raquired in RG-348

Designed as Required in RG-348

Designed as Required in RG-348

{ BMP, they may be sized as described on Page 3-56 of RG-343,

Pages 3-30 10 3-32 & 3-79

NA  ibs

c10 C = Runoff Coafficient = 0.546 (IC)’ + 0.328 (IC) + 0.03
1.1 infhour
1 acres

0.12 cubic feat/sac

0.12 cubic featisac
150 square feet

0.00 feetisec

53 percent

#VALUEL  los

0.5 inhour

0.75 percent
0 83 percent

MALUE!  bs

Pages 3-79 to 3-83

Pages 332

Michael E. Barrott, Ph.D.. P.E. recommended that the coefficient for E; be changed from 0.5 1o 0.65 on May 3, 2006

Eror = (1= ({1~ Eq) X (1~ 0.65E,} x (1 - 0.256,))) X 100 =

EFFICIENCY OF FIRST BMP IN THE SERIES = E,

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E;

EFFICIENCY OF THE THIRO BMP IN THE SERIES = &,

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

Lp=Em XPX{(AXMBEXAX054) =

20. Stormeeptor
Required TS5 Removal in BMP Drainags Arga=
Impervious Cover Qvergeatment=
TS5 Removal for Uncaptured Area =
BMP Sizing
Effectve Area =
Caleulated Model Size{s) =

Actual Made! Size (If multple values provided in Caleulated
Model Size or if you are choozing a targer model size) =

Surface Area =
Querflow Rate =
Rounded Overfiow Rale =
BUP Efficiency % =

94.01 parcenl NET EFFICIENCY OF THE BMPs IN THE SERIES
89.00 parcent
70.00 parcent

0.00 percent

28710 Ibs

NA
0.0000
0.00

e ERF

0 Modal Siza
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Phase 5A & 58 Permanent BMP Summary Table

Impervious

Total Area| Acreage Area Desired

Subbasin Data Area Treated Treatment Method {acres) | Treated {acres) Imp % Lg (Ibs) Lu(lbs) | Lullbs)
A 5-1 DA 5.8+DA5.7 Sand Fiiter 12.56 12.56 5.77 46.0% 5976 5183 5441
A 5-2 DA 5.5 Grassy Swale 1.02 0.86 (.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 DASE 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 516 Vagetated 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
A5-9 DA 5.10 Vegetated Filter Strips 26 26 .57 22.0% 551 513 513
A 5-12 DA 5.12 Untreated Release 0.3 0.3 0.20 68.1% Q 183 0
A 5-4A DA 5.4A Untreated Release 0.28 0.28 0.17 60.6% Q 152 0
Total 44 .06 43.60 17.14 38.8% 16914 15383 15383
Required TSS Removal 15383

~Phase 5A Permaneni BMP Summary Table
Impervious

Tolal Area| Acreage Area Desired

Subbasin Data Area Treated Treatment Method (acres) | Treated {acres) Imp % Lg (Ibs) Lu(lbs) | Luy(lbs)
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 (BA) DA 5.5 Crassy Swale 1.02 0.86 0.68 66.6% 377 610 377
A 5-3 (5A) DA 54 Vegetated Filter Strips 0.28 0.28 0.07 25.5% 68 64 64
A 5-4 (5A) DA 56 Vegetated Filter Strips 5.24 5.24 Q.71 13.6% 717 641 641
A 5-5 (bA) DA 5.11 Vegetated Filter Strips 0.83 0.83 0.29 34.4% 269 257 257
A 5-7 (BA) Vegetated Filter Strips 3.96 3.96 0.43 10.8% 442 385 385
A 5-4A (5A) DAS4 A Untreated Release 0.28 0.28 0.17 60.6% 0 152 5]
Total 23.89 23.73 7.84 45.3% 7563 7036 7165
“\\.3;“ . Required TSS Removal 7036
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Texas Commission on Environmental Quallty

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

Additional information is provided for cells with a red triangle in the upper righ! 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 theze fields will ramove the equations used In the spreadsheet.
© ar 1 - Calculatons lrom RG-348 Pages 3-27 o 3-20

Page 320 Equation 3.3 Ly= 27.2(Ayx P)

whera. Lu rarag saovzer = Raquired TS5 tamoval rasuifng 1rom (ha proposed develcpmant = 80% of increassd lcad
By = Nal Incraasa in impervious area lor the projpct
F= ge annual praciptation, Inchas

Site Data: © ine Requirad Load K Basad an tha Entire Project

County=  Comal

Toizl projact arsa mcluded inplan * = 4567 acras Stredls
Pradevelopment impervious area within the tmils of the plan * = 0.00 acres 228,068 5418
Total posi-daveicpment impanious area within tha imis of tha plan” = 17.14 acres Lots SFiLet
Tetal posi-davelopment impanvious cover fraclion * = 0,38 a2 6.225 510,450 11718
= p=l Inchas 1734
Lurorussnecr= 15383 e
* The values entered in these lelds should be for the tolal project area
Number of dralnage bazins f outfalls arezs leaving tha plan area = ]
s Informatic
Drainage Sesin/Outiall Arsa No. = ASa
Total drainaga basin/outlall area = 1256 neies #of Lots SFiLe
Pradgvelopmen! Impervious area within drainage basinfoutfall arsa = 0.00 acres 25 8225 .57 acres of IC lor lois
Post-davelopmen! impervious area within drainage basinfouttail area = 57T acras 85020 2 20 acras of straat
Post-gevelopment impenvious fraction within drainags basinoutfall area = .48 §.77 Tote! IC {(scres)
Lo rvas mamm = 5183 bs
3. Indlea r this bagln
Proposad BMP = Sand Filter
Rearmoval afficisngy = s parcent
Aqualogic Canrdge Fillar
Bloratenticn
Contech SlormFiar
Constructed Watiand
Extended Detantion
Grassy Swala
Ratantion / Irigation
Sand Filter
Slarmeaptor
Yegataled Filter Sirlgs
Vortechs
Wat Basin
Wal Vault
RG-348 Page 3-33 Equalion 37 L, = (BMP efficiancy) x P x (A x 34.6 + Ap % 0.54)
whara As = Total On-Saa dralnage arsa i the BMP catchment area
A = imparvious area proposed In the BMP calchment area
As = Pervious area remaining in the BMP catchmen! arsa
La= TSS Load from this cateh area by the propasad BVP
A= 1256 acres
A= 577 acres rofLots SFiLot
Ap= 879 acres 25 6225 57 acres of IC lor lots
La= 5975 ios 85920 220 acras of stragt

culate Eracti Annesl o i
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Deaired Ly nas sagw = B4d1 os
F= 091

Calculalions lrom RG-348 Pages 3-34 10 2-36

Post Developmant Runcfl C = 034
Onr-site Water Quality Volume = 27595 cubic {eal

Calculations from RG-348  Pages 3-36 1o 3.37

Off-site area draning to BMP = 0.00 acras
Off-site Imporvigus cover draining 1o BMP = 0.00 acres
Imparvious traction of ofi-site area » ]
Oft-site Aunohl Coalficient = 0.00
Ofti-site Walar Quality Volume = o cuble leat

Storage for Sedmant = 5519

Total Capture Volume (required water quality volume(s) x 1.20) = 34 cubic faat
The lallowing sections are used to calculate the required waler quality volume(s) for the salected BMP
The values lor BMP Types not salected in cell C45 will ghow NA

Deasignad as Required i RG-348 Pages 3-42 10 3-48
Required Water Quality Voluma for ralanuon basin = HA cubig laat

Irrigation Area Ca'culations:
Soil Infiltmtlon/permasbifity rate = ('R} infhr Entar delermined permeability rate or assumed value ol 0 1
Irrigation arse = NA square feel
NA BCres
&E Datentio n Designed as Required in AG-343 Pages 3.48 1o 3-51

Raqiired Water Quality Voluma for extendad datention basin = NA cubic feat

9. Filter area lor Send Fitters Designed as Required in RG-343 Pages 3-58 10 3-83
2A. Full Sedimmntation and Eijirstion Syplam
Water Quanty Volume for sedmentation basn = 33114 cubic fas:
Minkmum filler basin area = 1333 square feat
Maximum sedimantation basin arsa = 13797 square fest For minimum watar depth of 2 lest

Minimum sedimeniation basin area = 3445 square fest For maximum water depth ol § feal

98. Partial Sadimeniation and Filteation Syslem

SF @ Givan Dapth Qhvan Depth  Widih Largh
Water Quality Volume for combined basins = 33114 cuble feet 6,084 80 5.46 o T
Mnimum filer basin area = 759 squara fest 90 30868033
Maximum sedimentation basin area = 11032 square Jesl For minunum woler depth of 2 lesl 80 1226437
2205 squars feal For Given walas depth 90 25 49462
Minimum sedimentation basin srea = a®0 square leet For madimum waler depth ol 0 feat a0 7.4852n

10. Blgratention System Designed as Required in RG-348 Pagas 3-63 1o 3-83

Required Water Quality Volume for Blorstention Basin = NA cubic fest

11, Wet Basing Dasignad as Raquirsd n RG-343 Pages 36810 3-71
Required capacity of P Pool = NA cubicfest  FPermanont Pool Capacity is 1 20 tumes the WOV
Requirad ity al WQv B = HNA cubic fe2t  Total Capacity should be ihe Permanent Pocl Capaciy

plus & second WOV

12 Consirycled Wetlandy Designed as Required in RG-348 Pages 37110 373

Peguired Water Quaiity Volume lor Constructed Watlands = NA cubic test

13. Agunlogic™ Cartridge System Dasigned as Requited in RG-348 Pages 3-74 10 3-78

== 2008 Tachnicsl Guidance Manual (R(-348) does not exempt the nequired 20% increass with maintensnce contract with Aqual.ogic™
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Required Sedimentation chambe/ capacity =
Filtar canisters (FCs) to treal WQV =
Filter basin area (RlAy) =

Required Water Qualty Volume for Contech SiomFilter Systom =

£%8

NA

square fest

cutlc lee!

THE SZtG REQUIREMENTS SOR THE FOILLOWRG BMPa { LOAD BEMCYALS ARE RASED UEQH FLOW RATES - HOT CALCULATER WATER QUALITY YOLUNES

15 Grasgy Swales
Des:gn aramatars for the swale;

Orainags Ares {o be Treated by the Swale = A =
Imparviaus Covar in Ominage Area =

Fantall inlensity = 1=

Swale Slope =

Side Slope (z} =

WaterDapth= y =

Walghted Runof! Coellicient = C =

Ay = cross-sectional aroa of fiow in Swa'e »

Py = Wetled Parimelar =

Ay = hydrautic radius ol flow cross-section = Ace/Py =
= Manning's roughnass costficient =

15A. Using the hod Described in jhe R

Manaing's Equation: O 1&g Ay AH? 8"
n

be=0134xQ -zy =
,'ﬂs‘l

QaClAs
To calculate the llow velocily in the swale
V (Valocty of Flow in the swals) = OfAg, =
To cofculale the resulting swale length

L = Minimum Swale Length » V (Vsec) ° 300 (sec) =

Designed as Required in RG-343

HDIVIDH

WDIV/DL

Pages 3-51 (o 3-54

000 acres
000 acres
11 invhe
oo WA
3
025 h

L=l

NDWI! sl
OV feet
L\

faet
02

DIV fent

FMOVO cts

feat

i any ol tha resulling values do not mee! the design requiremeni sel lorth In AG-343, the des gn parameters musl be modifled and the sciver rerun

156. Ahemative Method using Excel Salvar

Design Q= Cid =

Manning's Equaton O =
Swa's Widihe

Instructions are provided to the nghl (green comments)

Flow Valocity
Minmum Length o

Instructions are provided to the right (biue commants).

Design Widih =
Design Discharge =
Design Depth =
Flow Vefocity =
Minimum Length =

If any of the resulting valuss do not meet tha design requiremant sel lorth in RO-348, the d
I any of the resulting values siHl do nol meel the design requiremant set lorth in RG-348 wid

18. Yagelalzd Filter Stiipe

KOV efs
27acls Efor 1= 5az2

2w h

MwveE  ws
wve h
&h

D76 ¢fs Eror2= SDIVT

oxr

032 cfs
9743 1t

gn p 3 may be and the solver rarun
g \ne swale b value may not be possibls
Designed as Required in RG-348 Pages 3-55 10 3-57
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Thera are no calculations required for datermining the lond or size of vegetative flier strips
The 80" remaval i provided when the contributing drainage area does not exceed 72 foet (direciion of llow) snd
the shee! flow leaving the imparvious cover is directed across 15 feet of enginsared hiler stnpe with maximum sicpe of 207, or

scroas 50 feel of gelation with a
1 vogelative hiter strips are proposed for an
17. Vet Vaulls

FRequired Load Removal Based upon Equation 3.3 =
Firs! calculate the lcad remaoval 81 1 1 m/hour
AG-348 Pagae 3-30 Equation 3 4: O =CiA
C = runch coelficient jor the drainage area =
| = detign rainfall intensity =
A = dranage area kn acres =
Q = flow rate in cubic fesl par second =
AG-248 Pagn 3-31 Equation 35 Vaa= QYA

Q = AuncH rate calculaled sbove =
A = Viater surface area in the wet vault =

v’lmm-
Percant TSS Removal from Figure 31 (RG-348 Page 3-31) =
Lead removed by Wel Vault =

il & bypass o ala dall Iy of less than 1 1 ihours
Calcutate the efficiency reduction far the sctual rainfall intensity rate

Actual Rairfall Intensity at which Wat Vault bypass Occurs =

Fraction o rainfall treated from Figure 3-2 RG-348 Page 3-32 =
Efficiancy Raduction for Actual Raintall Intensty =

Rasultant TSS Load removed by Wet Vauh =

18, Parmeabls Concrats

Designed as Required in RG-348

Designed as Requwad n AG-348

slope ol 10% There con be a bresk in grade as long as no slope exceeds 20%

P nt BMP, they may be sized 23 described on Page 3-58 of RG-243

Pages 3-20103-22 8 3-7§%

C = Aunoll Coafficient « 0 545 (IC)" + 0 324 (IC} + 0.03
1.1 inhour
1 BCras

0.33 cubic lest/sec

033 cubic fealsec
150 square lest

0.00 teat/sec
53 parcant
FVALUE!  Ibs

05 infhour

0 75 percent
083 percant

#VALUE  1bs

Pagaes 3-73 10 383

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPy ingtalled in » Series

Dasigned as Required n RG-348

Pages 3-32

Michoal € Barratt, Ph D P E mcommanded that the coeflicient for €, be changed from 0 % to 0 65 on Blay 3, 2006

Erora |t (1 -EH)X {1 -085E ) x(1-025€)] X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = Ey =
EFFICIENCY OF THE SECOND BMP IN THE SERIES <E, =
EFFICIENCY OF THE THIRD BMP IN THE SEREES = &, =

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

L s Ergr X £ X (A X 346 X A, X0.54) =

20, Stogneegier
Required TSS Remcval in BMP Drainagas Ares=
Imparvicus Cover Overtreatment=
TSS Ramoval lor Uncaptured Ares =
BMP Siong
EMactve Area =
Calculalsd Mcds! Sizels) =

Actusl Modul Size (f muliple vaives provided in Calcuiated
Model Siza o1 If you are choosing a larger modsl sze) =

Surface Arga =

Ovarfiow Rate =
Roundeo Ovarfiow Raie =
BMP Efficiancy % =

84 01 parcent NET EFFICIENTY OF THE BMPs IN THE SERIES
5 00 parcent

77 04 percant

831191 s

0 200G
ooo

¢ B&E

NA
"nea

¥MNIA
FVALUE!
#VALUE)
#ALUE!

FESA g
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Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Nema: 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 dala entry fields.

Characters shown in biack (Sold) are calculated fislds. Changses to these flelds will removs the equatlans used in the spreadsheet.

Calculations from AG-348 Pages 327 1o 3-20
Page 329 Equatlon 3.3 Ly,= 27 2{A, x Py

whare: L vorae srosect = Requirad TSS ramoval rasulting from the proposed development = 50% of incieased oad
Ay = Net Increase In impanvious area for the project
P = Average annual procipitation, Inches

Site Data: Delerming Pequired Load Aemoval Based on the Entira Projact

County=  Comal
Total projec aréa included in plan *= 4587 acras Stigals
Predavelcpment impervious area within the limits of the plan * = 0.00 L) 226,085 541g
Tetal post-developmeant impervious area within the limils of the plan’ = 17,14 acras Lots SFiLot
Tetal post-developmen! impardous cover fracten ' = 0.38 a2 6,223 510,450 11,718
P= k] 17.14

Lutora smoscr= 15383 Ibs
* The values entered in these lields should be lor the total project area

MNumber of drainage basing / outla!ls areas leaving the plan ataa = L]

Orainage Besin/Outfall Aren No. = AS2

Total dramnage basin‘outiall area = 1.02 acres kol Lots SFLel
Predevalopment Impendous area within drainage basin/cutfall area = 000 acres 35 €225 0 50 acras ofiC lor lots
Pesl-devalopmant impsardous area within drainage basin‘outfall area = o6eo acres 7E25 4103 0.18 acras of sirest
Post-devalopmant imparvious fraction wathin drainage basinfoutlall arsa = 087 0.68 Tolal IC (scras)

L e = 610 s

Picgosed BMP = Grassy Swale
Removel efficiency = T0 parcent

Agualogic Cartridge Fille!
Bipratantion

Contach StormFiter
Constructed Welland
Extended Dalention
Grassy Swale
Ratention { Irigation
Sand Filter
Stormesplor
Vegetatad Filter Strips
Vorechs

‘Wet Basin

Wel Vault

FG-348 Page 3-33 Equaton 37 Ly = (BMP afficiency) = P x (A, 2 34.6 + Ay x0.54)

whara Ac = Total On-Sila drainage area in the BMP calchment area
A, = impervious area proposad in the BMP catchment arsa
Ap = Parvipus area ramaining in the BMP catchmenl arsa
La = TSS Load removed (rom this Wl area by the propesed BMP

Ac= 085 acres

A= oar acres " olLlots SFLot
Ap= 0.38 acres 2 6225 029 acres of IC for lots
la= T ibg 7825 4 0.18 acrss of sigst

0.47 Totml IC {scres)
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Rainfal Dapth = 4.00 inches

On-sile Water Quality Volure = 4762 cubic faa

Calculations from AG-348  Pages 3-36 10 3-37

Ofi-sia area draining to BMP = 0.00 acres
OH-5ita Impervous Cover draining lo BMP = 0.00 acres
imparvious kracton of olf-site arez = [}
Off-sto Runolf Coeffician! = 0.00
Off-si1e Water Quality Valume = ] cubic feet

Storage lor Sedment = 952

Totat Captura Volume (required water quality volumae(s) x 1.20) = 5714 cubic fest
The loliowing seclions ore used to calculate the roquired water quality volume(s) lor the selected BMP
The values for BMP Types not selacted in cefl C4S will show NA,
2. Retantionflrrigation System

Desipned as Required in RG-348 Pages 3-42 10 348
Required Water Quality Voluma [2+ ratention Basin = NA cuble faat

trrigatien Area Ca'cu'alions

Calcutabons kem RG-348 Pages 3-34 10 338

Sodl Infillration/permasbility rats = 0.1 inhir Enler determined permeability rate or assumed volue o! 01
brigation aren = NA squars fest
NA aores
8, Extanded Detantion Basin Systam Designad as Raquired in RG-348 Pages 3-4610 3-51

Raquired Water Guality Velume far extended detenton basin = NA cubic lest

9. Fitar aren lor Sang Filtats Designed es Required in RG-348 Pages 3-38 1o 3-83

Waler Quatity Violume for sadimentation basin = NA cubic leai
Menimum filter basin arga = NA squars feal
Maximum sadimentation basin area = NA square feel  For minimum waler depth ol 2 leet
Minimum sedimentalion basin area = NA square fee! For maximum waler depth ol B leal
SF @ Given Dapth Gven Depth  Width
Water Cuality Velumae lor combined basins = MA cubic fest WVALUE!
Wanimum Siter basin arsa = NA square fael
Maximum sadimentation basin ares = NA square feet For minimum water depth of 2 feet
NA square feet For Given water depth
Minimum sedimantation basn arsa = NA sQquare faet For maximum watsr depth of 8 feet
10, Biorajeation System Designed as Requinad in RG-346 Pages 3-63 10 3-65
Reguirgd Water Oua'ity Velume ler Bicrslsnticn Basin = HA cublkc feat
11. Wal Basing Designed as Required n AG-348 Pagas 38810 371
Fegu apacity of P Pool= NA cubic lest Peormanent Pool Copacily is 1 20 timas the WOV
Required capacily at WOV Elsvation = NA cubic fest  Tolal Capacity should be the Permanent Pool Capacity
plus 8 second WOV
12, Constructed Watlgnds Desgned as Requirad in RG-348 Pages 3-71 10373
Required Water Quality Yoluma lor Construcied Ystiands = NA cubic fest
13, Agual.ogic™ Cartridge Svatem Designed as Raquined m RG-348 Pages 3-74 10 3-78

* 2008 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaL.ogic™

Langth
80 $VALUS:

80 #VALUE
80 FVALUE!

80 WVALUE!
90 YWALUE
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Reguired Sedimentanon chamber capacity =
Fiter camstars (FCs) Io reat WOV «
Fiter basin area {RIA,) =
18 Sio i il H

Requirad Watar Quality Volums for Coniach SlonmFilter System =

NA

cubic leal
cariridges
square last

cubic fam

THE SRAG REQUIREMENTS FOR THE FOLLOWING NP2 L LOAN BEMOYALS ARE BASED UPQH ELOW BATES - NOT CALCULATED WATFER QUALITY YOLUMES

15. Grasay Swales
Resign paramelers for (he swale:

Drainage Area o be Trealad by tha Swale = A=
impervious Caver in Dranage Area =

Rainfall intensity =i =

Swala Slops =

Sida Slope (z) =

Design Water Depth = y =
Waighted RunoH Coefficlent = C =

A=y = cross-sectional area of fiaw in Swale =

Py = Welled Perimetar =

Ay, = hydraulic radius of low cross-section = Acy/Py =
n = Manning's roughness coeticien! =

154, Using lhe Mathod Described in the RG-348

Manning's Equation Q= 1,49 A, R, 5°*
n

b-ﬂ.ﬂﬂ.ﬁ. -y -
y|ws?\

Q=Cih=
To calculate the flow velecily in the swaie
V [Velocity of Flow in Iha swale) = Q/A,, =
To calculata tha resuiting swale length

L = Minimum Swaje Lengin = V (Usec) * 300 (sec) =

Designad as Required in AG-348 Pages 3-51 1o 3-54

107 actas

WYALLIE

acras

1.4 indw
0025 i

025K

KVALUE!

FVALUE!
#VALUE!
EVALUE!

02

AVALUE!

$VALUE

FVALUE!

WALUE!

sl
faat
feal

lean

cls

teae

leet

I any of the resulling vaiues do NoL meel the desgn raquirement sai farth In RG-348, the cesign parametars must be modified and tha solver rerun

158. Alternative Mathod using Excel Solver

Design Q= CiA =  WALUE' cofs
Manaing's Equation O « 4Mcls Emor t w 582
Swale Widih= WO
Instructions are provided Lo the right (green comments}
FlowViglocity  #VALUE!  Ws
Minimum Length = #VALUE! 1
Instructions are provided to the right (bive comments).
Design Widh = gh
Design Dischargs = 120 cts Eror2 = WWALLE
Dasign Depth = o3k
Flow Velocity = 051 ¢ls
Minimum Length = 42N
i sy of the resulnng values da not maet the design requiremant sel lorth in RG-344. the design p s may be dified and the solver rerun

i any of the resulting values shill do nol meel the design requirement set forth in RG 348 widening the swale bottom value may not be possible

18. Vegetated Fiter Strips

Dasgned as Required in AG-348 Pages 3-5510 3-57



Thers are no calculat quired for delermining the losd or size of vegetative filler sirips

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

the sheet liow leaving the impervigus cover is direcied scross 15 foat of enginsered hiter strips with maximum slape of 207, or
rcross 50 feet of naturnl veg with a imum siope of 10% There can be a braak in grade ks long as no siope axcoeads 20%.

W vegetstive Niter strips pre proposed lor an interim permanent BMP, they may be sized as described on Page 3-58 of RG-348

17, Vet Vaults

Designed as Raquied n RG-348 Pages 3-3010 3328 3-79
Regquired Load Removal Based upon Equation 3.3 = NA s
Firs! calculate the load remavel af 1 1 infhour
RG-248 Page 3-30 Equation 3.4 0=CA
C = runoff coalficient for the drainage ares = 0.49 C = Runofl Coslficient « 0.548 (IC)" + 0. 328 (IC) » 003
| = dasign ralnfall intensity = 11 Whour
A = drainage area in acres = | acres
Q = flow rate in cubic lesl par sacond = 0.54 cuble feal/ses
AG-342 Page 321 Equation 3.5 Ve =C0A
Q « Runoff rate calculated above = 0.54 cubic feat/sec
A = Wmar surtace arsa In tha wel vaull = 120 square feel
Voa = Overfiow Rate = 0.00 lnevisoc
Percent TSS Removal bom Figura 3-1 (RG-348 Page 3-31) = &1 parcent
Load remaved by Wet Vaulls  #VALUE!  ibs
i & bypens occurs 8t a rsinfoll intensity of less than 1 1 hours
Calculate the eth ¥ tor tha sctual raintall intensity rate
Actual Rainfall Intensity i which Wat Vaull bypass Coours = 0% lnthour
Fraction ol raintadl weated om Figure 3-2 AG-348 Pags 3-32= 0 74 parcent
EMiciency Recduction for Actual Ranta! Intensity = 083 parcent
Resultant TSS Load removed by Wat Vault= SVALUE'  Ibs
18. Permeable Concrety Designed as Required in RG-348 Pages 3-79 10 3-23
PERAMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19. 8MPs instaliad in @ Sories Designad as Required in AG-348 Pages 3-32
Michee! E Barrott, PhD P E wnded that the lor E, be changed from 0 % to 0 AS on May 3 2000
Eqor=(1-(0) - ) X (1 -0.85E,) x (1 - 0.25E,))] X 100 = 94,01 parcant NET EFFICIENGY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = €, = 2500 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E; = 10 00 parcent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 parcent
THEREFORE, THE NET LOAD REMOVAL WOULD BE
(A, AND A, VALUES ARE FROM SECTION 3 ASOVE)
LasEu XPX(AXMEXAA0545 50621 s
20, Stormeppler
Required TS5 Reroval in BMP Drainage Arsa= NA [
tmparvious Cover Ovartreatment= DO0C  ac
TS5 Removal lor Uncagtured Area = 0.00 Ibs
BMP Sizing
Eftectrva Arga = NA €A
Calculated Model Size{s) = A
Actusl Modal Stze (i mutiple valuas provided in C d
Modal Size or # you are choosing a larger modal size) = 4] Mocal Size
SufaceArsa=  WNA I
OverflowRate =  SVALUEI V,
Rounded Overfiow Rele = SVALUE!  V,
BMP Efficiency %= OVALUEY %



Ly Value =
TSS Load Cradit &
Is Suliiciery Treatment Avaifabla? (TSS Cradit > TSS UncaplL)

TS5 Treatment by EMP (LM + TSS Uncapl) =

Pequirgd T5S Ramoval in BMP Dralnagas Arsas
Imparvious Caver Overreatment=
TSS Removal for Uncaprured Area =
BMP Sizing

Effectve Avpa =
Calculaled Mode! Siza(s) =

Actual Modal Size (i cheosing larger modsel slza) =

Surface Afsa =

Overliow Rata =
Roundad Overfiow Rate =
BMP Efficancy %=

L Valug =

TS Load Credit =
Is Sutticient Treaiment Avallable? (TSS Credi » TSS Uncapl)

TSS Treatment by BMP [LM + TSS Uncapt ) =

RVALUE!
SVALUE!
AVALUE!

AVALUE!

NA
0 0G0
0.00

NA
NNA

V1000

7.10
PALUE)
FVALUE!
KYVALLEI
PVALUED

AVALUE]
#VALUE!

#VALUEI

os
ne
Ins



Texas Commission on Environmantal Quality

TSS Removal Calculations 04-20-2003 Project Name: Manor Creek Unit §
Cate Prepered: /1042015

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

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

Characters shown in red are data entry fields.

Characters shown In black (Bold) are calculated fields. Changes to these fields will remove the equstions used In the spreadshesl.

lon {gr ota £ Calculations lrom RG-348 Pages 3-27 10 3.20
Page 3-28 Equatlan 3.3: Ly= 27.2(A4x Py

whare: Ly rovas rosscr = Pequirad TSS removal resulling from the proposad development = B0% of smnereased jead
Ay = Nel Increase In impenvious araa for the projact
P = Average annual precipitation, Inches

Site Data: Detarmine Aequired Load Aamoval Based on tha Entire Project
County = Comal

Tatal project area included in plan " = 4567 acras Straals
Fredevelopment Impervous area within tha limits of the plan * = 0.00 acras 236,085 5.419

Total post-development impervoys area within the limits of the plan’ = 17,14 acres Lots SFiLot
Total post-davelopment (meervious covar lraction * = 0.38 82 6,225 510,450 1,718
P 33 inchos 1714

Lumora prosecr = 15303 Ibs,
* Tha values enlered in these lieids should be Tor the tolal project area

Number of drainage basins / cutfalls areas leaving the pian area = ]

2. Drainage Saskn Paramaters s inlo i

Deeinage Basin/Outiall Area No. = AS3

Tolal arainage basin/outiall area = 028 acres nollpls SFLet
Predevelopment impervious araa wilhin drinage basin/outfall area = 0.00 acres 05 5225 007 acres ol IC for lots
Post-davelopment impervious area within drainaga basin/outiall area = 0.07 Bclas +  @cres of stresl
Posl-davelopment imparvious fraction within crainage basin/outfall ares = D28
L i mases = 64 s

3. Indicata tha proposed 8MP Coda for 1h|g basgin.

Proposed BMP = Yeg A Filer Strips

Removal efficiency = a0 parcant

Agqua'ogc Canrdge Filler
Bioratanton

Contech StormFiiter
Consiructed Wetland
Grassy Swale

Rarention | Irmgation
Sand Filter

Stermeeplor
Vegetated Fltar Strps
Vortechs

Wet Basn
‘Wet Vauli

RAG-348 Page 3-30 Equabion 37 Ly = ([BMP afficiency) x P x (4 x 34.6 + A, x0.54)

wherg A. = Total On-Site drainage area In the BMP catchmen! area
A, = unpervious arsa proposad in tha BMP caichment area
Ay = Parvious area remaining In the BMP calchmen) area
Lp = TSS Load removed from thes catchmaent area by the proposad BMP

A= 028 aces

A= 007 acres " olLos SFiLet

Ay a o acies D5 6223 007 acres of IC for lots
La= 1] les © acres of sireat




Dasited Ly vy mag sy = e os

Calculstions from AG-348 Pages 3-34 10 3-38

Rainfall Depth = 240 Inches
Post Development Funct Ceefficient = 0.23
On-site Water Quality Volume = 571 cuble fest

Caiculanons from RG-343 Pages 3-3610 3-37

Ofi-sie area draning to BMP = 0.00 acres
Off-si1e Impervious cover draming to BMP = 0.00 acres
impervious racton of off-sita area = []
Ofi-sita Runoli Coslfficient = 0.00
Off-site Waler Quality Volume = [} cubic feat

Swrage for Sediment = 14
Total Caplure Volume (required waler quality voluma(s) x 1.20) = 685 cubic lest
The lollowing sections are used to calculate the required waler quality volume(s) for the salected BMP
The values lor BMP Types not sclacled in cell C45 will show NA
L. Retontion/rrigetion Svstem

Designad as Raquirad in AG-348 Pages 3-42 10 3-48
Fequired Water Quality Voluma lor retention basin = NA cubic fear
Imigation Area Calculations
Soll infitrmtion/parmenbility rate = o1 nfhe Enter determined parmenbility rate o asaumed value of 0 1
hrigation ares = NA squars fasl
NA acres
8, Extended Potontion Besin System Designed as Required in AG-343 Pages 3-46 10 3-51

Required Water Quality Violuma for extended detention basin = NA cubic faat

9. Filler aree fpr Sand Fillars Designed as Required in RG-348 Pages 3-58 1o 3-83
#A, Full Sedimentation and Filtration Systam

Watar Qualtty Volume for sedimentation basin = NA cublc laat

Minimum filler basin ared = NA sguara leal
Maximum sadimentaticn basin area = NA square lget For memmum water dopth ol 2 leot
Minimum sodimeniation basin area = NA square feel For maximum water dapth of 8 leet
Water Quality Volume for combned baging = NA cubic fest EVALUE! &l a1 4 of depth
Nermum hiter bagin arsg = NA square leetl
Maximum sea'mantation bas'n area = MA square leal For minimum waler depth of 2 feat
Minimum sadimentation basin area = NA square keal  For mashmum water depth of 8 lest
19. Bigraigntion System Desgnad as Required in RG-348 Pages 3-63 10 3-65

Required Water Quality Volume lor Bioratent-on Basin = NA cubic leat

11. ¥iat Begbrg Designed as Required in RG-348 Pagas 3-86 0 37"
Required capacity of Permanent Poal = NA cubiciest Permanent Pool Capacity is 1 20 imes the WQV
Required capacity ai WGV Elevaticn = NA cubicleet  Totlal Capacity should be ithe Permaneni Pool Capacity

plus & second WGV

12, Congtructad Wellandg Designad as Regquired in RG-348 Pagos 3-71 0373
Requited Watar Quanty Volume lor Constructed Wetlands = NA cuble lsel

13, AgusLogic™ Cartridne Syatam Designed as Requirad In RG-348 Pagas 374 10 3-78

'* 2008 Technical Guidanes Manual (RG-348) doss not sxumpl, tha required 20% increass with maintenance contract with Aquul.ngr:"‘



Required Ssdimentaticn chamber capacily =

Filter canisters (FCs] 1o freal WOV =

Fiiter basin arsn (Alag) =

14. Sto L men NTEC

fAaguired Water Quality Volume for Contach StormFiltae System =

THE SITNG BEQUIREMENT S FOR THE EQLLOVITG EMEs | LOAD REMOYALS ABE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES

15, Grassy Swales
Deosion parametary fot the swale,

Drainage Araa 1o be Trezled by the Swals w A =
Imparvigus Covar in Drainage Area =

Aaintall inlensity = | =

Swale Slope =

Side Slope (z) =

Design Walar Dapth = y =

Waighlad Runoll Coalficien) « C =

Agy = cross-sectional area of flow In Swale =
Py = Wallad Perimatar =

R, = hydraufic radtus of flow cross-section = Agg/Py =
n = Manning's roughnaess coafficient «

154, Using tha dethod Described in the AG-348

Manning's Equation: G = 149 Aes A7 8%

r

b= 9.1;4!9 ~zy =
fil'-'sﬂ'

QeCika
To calculate the llow velocity in the swale
V (Velocity of Flow in the swale) = Ay, =
Ta calculate the resutting swale length

L = Minimurm Swale Length = ¥ fitfses) * 300 (sac) =

Designed as Required in RG-348

NA cubic fest
NA cartridges
NA sguars leat

NA cutic feat

Pages 3-51 1o 2-54

000 acras
000 acras
1.1 infhr
007
3
035h
AoV
sDiviy sl
#ONVIL dee
Ve fest
0z
RO legt
WY s
A0V hisac
¥OVIOL  feet

11 any of the resulting values do nol mas! the dasign raquirement s&! forth in RG-343, the design parametsrs must ba modified and tha solvar rarun,

168. Akernsiive Method using Excel Soiver

Casign 0 = CiA =
Manning's Equation Q=
Swala Widths

Instructions are provided Lo the right {grean commants)

Fiow Velosity
Manimum Length =

Instructions are provided to the right (blue comments).

I nny of the resulting values do not meet the design requiremeni sel farth in AG-348 the d
It any of the resulting values still do not meet the design requirement el lorh in RG-348

ed n

Designad as Required in RG-248

RONVTE efs

075 cls
500 h

Enor V= EDIVIDL

DIVl s
0o ft

eh
Q76 cls
033h
032 cts
9r48 it

ROV

gn p s may be
@ tha awale both

dilied snd \he solver rorun
velue may not be possible

Pages 3-55 (o 3-57



There are no catculats

quired for &

ining the load or size of vegetalive fiter strips

The 80% removal is provided whan the contributing drainage ares does not gxcead 72 leet (direction of llow) and
tha shee! liow lasving the impervious cover is directed scross 15 lee! of engineered Niter sirips with masimum alope of 20°. or

ocross 50 leet of | vegetation with 8

1 vegatalive Wier strips are prop

d lor an tnd pe

17, Yie) Veulls
Reguired Load Removal Based upon Equation 1.3 =

First

i 81 1 1 inthour
RG-348 Paga 3-30 Equation 3.4: O=CiA
C = runofl coafficient for tha drainage arez =
| = design rainfall intensity =
A = drainage 8rea in acres a
Q = flow rate In cuble leet per second =
RG-148 Fage 3-31 Equalion 3.5: Ve = Q/A

Q = Runolf mta calculatad above =
A = Waler surface aroa i tha wot vaull m

\f”n(}wmm.-
Parcent TSS Removal krom Figura 31 |RG-348 Page 331) =

Load removed by Wet Vaull =

¥ a byp occurs ot @ rainfall ity of less than 1 | infhours
Calcutate the sificiency reduction tor the sctual rainfall intensity rate

Actual Raintall Inlenaity al which Wet Vault bypass Occurs =

Fracticn of minlail reated trom Figure 3-2 RG-348 Pape 3-32 -
Effic'ency Reducton lor Actual Ranlall Intensity =

TSS Load

d by Wel Vault =

18, Parmenble Concrets

Dasigned as Required n AG 348

Oasigned as Requited i AG-345

slopa ol 10%. There can be o braak in grode s iong as no slope exceeds 207

BMP, they may be sized s described on Page 3-38 of RG-J48

Pages 3200 33248379
NA s

015
1% Indhour
1 actes

€ = flunoll Cosflicient = 0.548 (IC)" « 0.328 1IC) + G 03

0.18 cublc leaVsnc

0.18 cubic leeVsec
150 square leo!

0.0C feavsec
53 parcent
FVALUE!  Ibs

05 invhowe

075 patcant
0 83 perceat

KVALUE'  fbs

Pages 3-7910 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

Dosgyiad as Required in AG-348

Pages 3-32

Michas! E Banell, PhO P.E recormmeanded tha! tha coelficient tor E, be changed Irom 0 5 (o 0 63 on May 3 2006

Erpr o |1 = ({) - EJ) X {1V - 0.85Ey) x (1 - D25EN} X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES= E, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES = Ey =
EFPICIENCY OF THE THIRD BMP IN THE SERIES = E; =

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

Li=Ergr XPX{AXMEXANDSY) =

20, Slormesnior
Ragquired TS5 R n BMP D g8 Araas
impernous Cover Dvertraatmants
TSS Removsl lor Uneaptured Area =
i Eflective Area
Calculated Modsl Sizals) =

Actual Mode! Siza (if multiphe valves provided in Calculaled
Mocel Size or d you are choosing a larger modal size) »

Surlace Ara =

9401 percent  NET EFFICIENCY OF THE BMPs IN THE SERIES
@2 00 percant
7000 percent

000 percant

=3
8
T gRg

FreEsa g

IVALUE!


http:l.iI'aIptu!.cI

TSS Load Credit =

Is Suffl T Avaiizblz? (TSS Credit 2 TSS UncapL}

TSS Treatmen! by BMP (LM + TSS Uncapt | =

21, Vortach

Regquirad TSS Aamoval in BMP Drainage Ardan
Impenious Cover Ovenreatimant=
TS5 Removat for Uncaptwad Aol o
BMP Sizing

Effecive Arpa =
Calevtalad Mode! Sizs(s) =

Actual Mogal Sis I cheasing larger moded sizs} =

Surfacs Area s

Ovarflow Rala =
Rounded Overflow Rate =
BMP ENldency % =

L Valus =

TS5 Load Credhi =
I3 SuMicient Traaimen Avaiizble? (7SS Credi » TSS Uncaal}

TSS Trezimenl by BMP {LM + TSS Uncapt) =

KVALUE!
EVALUE!

AVALUE!

NA
0 OCCO
0.00

NA
A

Vx1000

7.10
#VALUE!
AVALUE]
KVALUE!
WVALLE!

#VALUE!
RVALUE!

AVALUEL

]

Ibs
e
bs

Pick Modet Siza



Texas Commission on Envircnmental Quality

TSS Removal Celculations 04-20-2003 Projact Nama: Manor Creek Unit §
Dels Prapered: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right cormer. 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 fHelds. Changes to these fields wlll remove the equations used in the spreadsheat,

Ca'culations from RG-348 Pages 3-27 10 3-30
Page 322 Equation 3.3: Ly= 27 2{A.x P}
where, Lu et raosecr = Requirad TSS I Hing from \ne propesed d =80% olir d load

Ay = Nel [ncrazse in impenvious area lor the prolect
P = Averzga annual precipitation, nchas

Sie Data: Datermine Required Load Removal Basad on tha Entire Project
Courty=  Comal

Tolal profect area ngluded in plan = 4567 acres Siraots
Pradevalopment Impanvious arga within the limits ol the plan ' = 0.00 BLies 236,085 5419

Tolal post-development impervious area within the limits of the plan® = 17.14 acres Lots SFiLet
Telal pest-davelepment impenicus eovar fradtion ' = 0.38 82 6,225 510,450 11.718
P= 33 Inthes 17 14

Lurora saosecr = 15383 ibs.
* The values entered in these helds should ba for the total project sren

Number of drainage basins | outtal’s areas 'saving the plan arsa = ]

Oralnags Banin/Outlall Araa No. = AS4

Total drainage basin‘outfall area = 524 acras Hof Lols SFiLo

Predavelppmeni lmpenvious area wihin drainage basin/outfall area « 0.00 asres 5 8225 0.71 acres of IC lo lots
Posl-davalopmant imparvious area within drunage basin/outiall groa = o7t acres acres of streat

Post-devalopment impervious Iraction within drainage basinfoutiall area - 0.14

Lia s mas s = (21 Tos

Proposed BMP = Vegetated Filter Strips

Removal atficiency - 0 percant

Agualogic Cartridge Fer
Biocalention

Contach StormFiltar
Constructed Watland
Exionded Datantion
OGraszy Swals
Ratartion [ Irrigation
Sand Flitar
Stormceptor
Vagetated Filtar Skrips
Vorachs

War Basin

Wet Vauh

AG-348 Page 3-32 Equation 37 L= (BMP efficiency) x P x{A x 34,5 + A, x 0.54)

whara A = Total On-Site drainags area in the BMP calchmenl area
A = impervious area proposec in the BMP calchment area
Ap = Pgnvious area remaining n the BMP catchment arsa
La = TSS Load removed from this calchmant area by the progossd EMP

Ac= 524 acres
A a7 ACTES #of Lots SFiLay
Aoz 4.53 acies 5 £225 0,71 asres ol 1G lor lots

La= 717 ths 0 acres of sireat



http:lhepl.n�.EE

Calcutations lrom RG-348 Pages 3340 3-36

Fainfal Depth = 1.60 inchas
Post Development Runofl Coefficiant = 0.18
Or-site Waber Cuaiity Volume = a™ cubic faol

Calculations kom RG-348  Pages 33810 3-37

Ol.silg area draining to BMP = 0.00 aces
Off-site Impandous cover craining to BMP = 0.00 acres

‘mpervious fraction of off-sita area = []
Ofi-site Runoft Cosfficient = 0.00
Oft.siie Waier Quality Volume = ] cuble leot

Biorage for Sedmant = L2t
Total Caplure Volumse (required water quatity volume(s) x 1.20) = 5817 cuble (ol
The lollowing sections are used 10 calculate the required water Quality volume(s) for the selected BMP
The values for BMP Types not selocted in call CAS will show NA.

Designed as Required n NG-348 Pages 3-42 to 348
Required Water Guality Voiuma for reteniicn basn = NA cutie taa
Ivigatien Area Caleutations
Soll Inflitrstion/pe rmanabiiity rate = o nhe Enter determined permeability rate or assumed value of D 4
Irigation srea = NA square loel
NA [-TH
8. Exiondnd Detgntion Bayln System Designed as Aaquired in RG-348 Pages 3-4610 3-51

Pequired Waler Quality Valume for axtandad detenton tasin = NA eubic feet

9. Filter prea tor Sand Fillery Designed as Required i RG-348 Pages 3.58 10 3-63

Water Quality Volume for sedimanlation basn = NA cubne feal
Memimum fiiter basn araz = NA square leel
Maxmum sedmentabon Dasin ares = NA square leet  For minimum woter depth of 2 feel
Mnmum ssdmantation basin 37ea = Na square teel  For masimum water depth of § leet
98, Partls) Sedimantation and Fittration System
Wiater Quaitty Voiume lor combined basins = NA cubec feat EVALUE! sl a1 ¢ ol depth
Wiy fiter basin area = NA square feet
Maomum sedmental on basin area = NA squars lesl For minimum water dapth of 2 lest
Minymum sadimentation basin area = NA square lssl  For macimum woler doptth of 8 lest
10, Bigratention Syatem Designed as Required i RG-346 Pages 3-83 10 3.85

Required Warer Qua'ty Veluma lor Brorstanbon Basin = NA cubic feet

11, Wot Basing Designed 2s Required in AG-348 Pages 3-66 10371
Requrad ty of P Pool = NA cubicleat  Parmanent Pool Capacity is 1 30 nmes Ihe WOV
Required y al WQV Elevaton = NA cubic leat  Total Copacity should be the Permanant Pool Copacity

plus & second WOV

12 _Construcied Wellanda Dasgned as Raquared i AG-348 Pages 37110372

Regquired Watar Quality Yolume Ier Constructsd Watlands = NA cubic feat

13. AguaLoaic™ Conddge System Demgned as Required n RG-348 Pages 3-74103-78

** 2005 Technical Gurdance Manual (RG-38) does not exompt the required 20% incremse with maintenance <ontrach with Aqual ogic™


http:cr-I...,voIuIMI.)~I.2O

Required Sechmentat.on chamber capacy =
F.ar cangters (FCs) 1o rea! WOV =
Filter basin prea (RiAg) =

Required Water Qualty Voiume for Contach StormFilter System =

$8%

NA

cublc feet

cubic leal

THE STG REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOYALS ARF BASED UPQN FLOW BATES - NOT CALCULATED WATER QUALITY VOLUNES

15. Grosay Swaley
Dasion parametars for the swas.

Draunage Ama to be Treated by the Svale = A=
imparvious Cover in Dia.nage Area =

Rainfall Intensity = | =

Swale Siope =

Sde Siopa (1} =

Water Depth sy m
Weighted Runot! Coefficien| = C =

Agy = cross-sectionsl area of flow in Swale =

Py = Watiad Perimalar =

P = ydraulic radius of How cross-seclion = Acg/Py =
n = Manning's roughness coelficient =

154, Using the Method Oescdbed in the RG-348

Manning's Equation: D= 149 As R 8™
n

p=Q1M2Q . =
'Il!sﬂt

To calcuinte ive How velocily W 1he swale
V (Vatocity of Flow in the swale) = QlAe, =
To calculate the rasuiting swals length

L = Minimum Swale Length = V (fVsec) * 300 (sec) =

Designad as Aaquired n AG-348

0V

LlelYie]

WRIVAY

Pages 351 10 3-34

000 scres
000 acras
11 inf
0ol
3
0Xn

L8

wowve st
L]
MOIVIOL Wt

loel

0.2

feat

It any of tha resulling valuss do not mest the dasgn raqueramant st lonh in RG-348, the design parametats must ba modilad and ihe sciver rerun

158. ANMemative Mathod using Excel Salver

DesignU=ClAa

Manning's Equaten O =
Swale Widthe

Inatructions are provided 10 the right (green comments)

Flow Velosity
Mnimym Length =

Instructions are provided to the right (blue comments).

Casign Width =
Deasign Discharge =
Casign Depth =
Flow Veiccity =
Merumum Length =

0o s

0T ch
eoon

Emor t s KDIVD

an
076 cls
03N
032 cis
§TaB N

Err2= #OND

1t any ol the resultng values 99 No! meet the design requirement set lorh in RG-348, the dewgn parameters may be modified and the solver rerun

1 any of (he resultng values stifl do not mest |he dasign requiremant sal lorth in RG-348, wid

16. Vegetsted Filter Strips

Designed as Required n AG-348

9 the swale b value may not be possitie

Pages 3-95 10 357



Thare ara no calculations required lor determining the load or size of vegetative fiiter strips
The BO% removal is pravided when the contributing drainage srea does not excesd 72 leat (direction of Row) and
the sheet llow leaving the impervious covar is direciod scross 15 leot of engineerad liltar slrips with mauimum slope of 20% or

scross 50 feel of | veg witha Imum slope of 10°% There can be o break In greda as long as no slope exceeds 20%,
It vegetative filler sinps are propased for an nlert BMP, they may ba sized an describod on Page 3-58 of RG-348
17, Wet Vauite Designed as Requised in AG-348 Pagss 3-30 10 3-32 4 3.79

Required Load Remcval Based upon Equation 3.3 = RA s

First colculate the lcad removal at 1 1 infhour

RAG-348 Page 3-30 Equation 3.4: Q=ClA

C = runoH coalficient lor the drainage area = .08 € = RunaH Cosfficient = 0.546 (IC)" + 0.328 (IC) » 0.00
| = dasign rainfall intensity = 1.1 Infhour
A = drainage area in acres = 1 scres
O = flow rata in cublc leal per second = 0.09 cublc feat/sac

RG-348 Page 3-31 Equation 3.5: Vea = QA

Q = Runall rate calculated sbove = 0.08 cubic feat/sec
A= Water suiace area in tha wet vault = 150 squars leet
Vs = Overflow Rala = 0.00 leet/sec
Parceni TSS Aemoval from Figuse 3-1 (RG-348 Page 3-31) = £3 percent

Load removed by Wet Vault = #VALUE!  |bs

It a bypass cccurs 8t @ rainfall intensity of leas than | | inhours
Calculate the efticiency reduction for the actual raintall intensity rate

Actual Rainfall Intensity at which Wat Vaull bypass Occurs = 05 Inhour
Fraction of raintall irealed rom Figure 3-2 AG-348 Page 3-32 = 075 parcant
Efficiency Raduction for Actual Raintall Intensity = 083 percant
Rasuitan! TSS Load by WetVault =  #VALUE s
18, Permeable Concrats Designad as Required n AG-348 Pages 37910 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19, BMPs Instalied In s Series Designed as Required in AG-348 Pages 332

Michael E Barrell Fn,0 P.E. recommanded that the coellicient lor E, bs changed lram 0 % 1o 0 85 on May 3 2006

Evor =[1-(11 - E) X (1-085E) x {} - 0.25E,))] X 100 = 84.01 parcan) NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = E, = B0 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES =€, = 70 00 percent
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 porcem

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

La=Epr XPX{A X348 X A X0.54) = 84275 s
20.Stomgeptor
Raquirad TSS Removal in BMP Dralnage Arga= NA lbs
{mpervious Cover Ovartreatmanls 00000 ac
TS5 Removal lor Uneaptured Area = 0.00 Ibs
BMP Sizing
Eflactiva Area = NA EA
Calculated Model Size(s) = #NFA
Actual Mode! Size (Il multiple values provided in Calcutalad
Moce! Siza or if you are choosing a larger model size) = ] Mocol Size

Surface Area = INA
Ovarfiow Rata = WVALUE!
Rounded Overfiow Rale = IVALUE
BMP Efficiency %o = SVALUE
LaVaive =  SVALUS!

TS Sa
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Texas Commission on Environmental Quality

TS5 Removal Calcufations 04-20-2009 Project Name: Manor Creek Unit §
Pate 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 biue 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 flelds, Changes to these flelda will remove the equations used In the spreadsheat.

1 Srod L Raductio b i Calculatons rom RG-348 Fages 3-27 10 3-30

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

whata: Lu rora, spcugcy ® Required 1SS ramaval rasuting from the proposed development = 8G% ol ng d toad
Ap= Net Increase In Impanviaus area lor the project
P = Averape annual precipitation, Inchas
Sita Data; Ostermine Requirad Load Remaval Based on the Enlire Project
County = Comal
Tolal project area inciuded in plan ' = 4567 Bcres Sireets
Pradevelopment impervious aren within tha limits ol the plan ' = 0.00 BCIes 238,085 5419
Tolal post-devalopment imparvious area within the limits of the plan’ e 17.14 acres LGtz SFiLat
Total post-davalopment Impervicus cover fraction ' = 0.38 82 6,225 510,450 11,718
P= 5] inches 17,14
L meyvas mmssger = 15303 lbs
= The values entered in these fislds should be for the tola) project aren
Number of drainage basins / cutfalls areas leaving the plan ama = 9
Drainage Basin/Outiall Area No. = ASS
Total drainage basin/outtall area = 08 BCrEs *olLels SFilal
Predevelopment impervious araa within drainage basin/outfall area = 000 peres 2 225 029 acres ol IC for lots
Post-devalopment impervious area within drainage basinjoutfall ares = 02 azves acras of streal
Post-devalopment imgervious lracticn within drainage basin/outfall area = 034
Lt s g = 257 bs
3. Indicais tha propesad BMP Cogdo for thia basin
Proposed BMP = Vegotated Fillar Strips
Remaval efficlency = L] parcent
Aqualogic Carvridge Filtar
Bloretention
Conltech SiormFier
Constructed Watland
Extended Detantion
Grassy Swale
Retention / lrrigation
Sand Filter
Swrmcaptor
Vegelated Fister Strips
Vorechs
Wet Basin
Wet Vaull
RG-248 Page 3-23 Equaton 37 Lg = (BMP efficiency) x P x (A x 34.6 + A, x0.54}
whara Ac = Total On-She drainage area in the BMP calchment area
A= Impenndus Arga proposed m the BMP catchmant arsa
Ay = Pervous arga remaining in the BMP catchment area
La = 755 Load removed from this caichmant arsa by tha proposad BMP
Aca 0n acres
Aa 029 acres ¥ollats SFLat
A= 0.64 acres 2 6225 0.29 acres of IC for icls
Lg= 20 fbs 0 acves of streat




Calculations lrom RG-348 Pages 3-34 10 3-38

Rainfall Depth = 80 Inchas
Post Davelopmant Aunat! Coeffictent = [ %] ]
Onreite Water Quality Volume = = cubsc leal

Calculations from RG-348  Pages 3-38 10 3-37

O#-site area draning to BMP = 0.00 acras
Oft-site iImpardous cover draining o BMP = 0.00 acres
Impervious

Iraction of oif-sile arpa = o
Off-site RuncH Coelficiant = 0.00
Oft-sie Water Quality Voluma = a cuble feal

Storage ior Sedwnant = a7
Tota! Capture Volume (required water quality volumai{s) x 1.20) = 2838 cuble feet
The following sections are used 1o calculate the required waler quality voluma(s) for the salected DMP
The values lor BMP Types nol selectad In cell C4S will show NA.

Dasigned as Requirad in RG-348 Pages 3-42 10 3-46
Raquirad Water Quahty Vo'uma lor ratgnt:on basin = HA cubxe taat
unigatica Area Calcutations
Sall infilretion/pesmeabliity ate = [} Infhe Ernler o d p ability rale o dvalue ol 01
Irigation sres = NA square loet
NA Bcres
4§ _Extenged Detontion Basin Svgtem Designad a3 Raquired in RG-348 Pages 3-46 10 3-51

Raguired Water Ouality Volume lor exlended detenion basn = NA cubic feel

9. Filiar srea tor Sund Fillers Dasigned as Required i RG-348 Pages 3-3310 3-63

Water Qualty Volume lor sed mentation basin = NA culec feat
M ter basin area = NA square foet
Maximum sedimentalion basin ared = NA squara loat For minimum water dopth of 2 lest
Minimum sedimentaton basln ared = NA squae leel For maximum waler depth of 8 lest
¥aier Quallty Valume lor combined basins = NA cubic feal ¥VALUE) ol al 4' of depth
Minimum fitar basin area = NA square feet
Maudmum sadimentaticn basin area = A square feet  For minimum water depih of 2 lea!
Minimum sedmentation basin area = HA squara feel For maximum waler depth of 8 feet
10, Bicrajention System Designed as Requmed in RG.348 Pages 3-63 o 3-65

Rogulreo Waler Cuality Valuma for Biorstantion Bass » RA cubic et

Desigriad as Requinsd in RG-248 Pages 3-68 o 3.7
Regurred capacity of Permanent Podl « NA cubic feal  Permanent Pool Capacity Is 1.20 limes the WQV
Reaguined capacly al WOV Slevation « NA cubic fest  Total Capacity ahould be the Permanent Poal Capoacity
plus 8 second WOV
12, Coniructed Wellands Dasgned =5 Roquued i AG-348 Pages 3-71 10 3-73
Required Water Quality Volume lor Canstrueted Watands = NA cubc foat
13, Agualogic™ Cartridge Sysiom Designed as Alequited n RG-348 Pages 37410 378

* 2008 Technical Guidance Manual (RG-348) dogs not sxempl the required 20 increass with mantenance contract with Aqual.ogic™



Required Sedimentation chamber capacity =
Finer canisters (FCs) to treat WQV =
Filter basin area (RIA) =
£ Maos. ! NTE

Required Watar Quality Volume lor Contech StormFiltat System =

THE STMG BEQUIREVENTS FOR THE FOLLOWING BMP: /LOAD BEMOYALS ARE BASEQ UPON FLOW BATES - HOT.CALCULATED WATER QUALITY YOLUMES

HA cubic feel
HA carridges
NA square faat
MA cutne ieat

15. Gengsy Swales Designed as Raquired in AG-348 Pages 3-51 10 344

Dasion parametars lof the swale.

Crainage Area to ba Traated by Ihe Swale = A =
Imparvious Cover in Dralnage Areg =

Rainfall intensiy = i =

Swale Slope =

Sida Slope (z) =

Design Waler Deplh = y=

Waighted Aunct! Coefficient = C =

Acy = cross-sectonal area of fiow in Swala =

Py = Wallsd Perimeler =

Ry, = hydraulic radius ol flow cross-section = Acy/Py »
n = Manning's rcughness coalficlent =

154 Using the Mothod Bexcribed In the RG-348

Manaing's Equation; O = 1,48 A R 57
n

b=01392Q .4y =
?Iﬂs.;G

QuCiha
To calculale the llow valocity i the swale
V (Velocity of Fiow in 1he swaie) = QfAgy =
To calcutate the resulling swale length

L = Minimum Swata Langth = ¥ (Wsac) * 300 (sec) =

It any of the rasuiting valugs 0o not mesl ine design raquiremend sel forth In RG-248, the des gn paramalars must be modified and tha salvar rarun

158, Altamative Mathod using Excel Solver

Design Q= CiA=

Manning's Equaten O =
Swals Widiha

Instructions are providad 1o the nght (graan commaents)

Flow Valocty
M nimum Length =

Instructions are provided 10 the right (blue comments).

Design Widin =
Desipn Discharge =
Design Depth =
Flaw Velocity =
Minimum Langth =

000 acres
000 acras
1.1 infhe
G071 it
3
Q33h
WOV

"o e

RDIVIDL 22t

#0Ol leat
oz

0w leat

WDIvig! ot

OV Wsec

VDL feet

Wi cfs

07 clis Emar 1= #DIVI0I
800N

¥V /s
oIV It

Gh
075cls Emor2= 3DV
03h
0Xchs
gragh

It any of the resulting values do not meat the deaign requiremant set lorh in AG-343, the design parometers moy be modiflied and the salver rerun
Il any of the resulting volues still do not meet tha design requirement sel lorth in RG-348 widening the swale bottom valus may not ba posable

18, Vegetated Filter Strips

Dasignad as Raquired in AG-348 Pagas 3-55 10 3-57



http:101'1.00

There aro no celculstions required lor determining the load o size of vegetative liller stnps

The 80% ramaval i provided when the contributing drainage srea does not excesd 72 leel (dwection of low) and

the sheet flow leaving the impervious cover is direcled scross 15 feat of engineered hiter strips with maximum slope of 20% or
ecross 50 fee! of notural vegetation with a maximum slope of 10%. There can be a braak in grade as long as no slop= exceeds 20%

M vagetative filter stnps are propased lor an intarim permanent BMP, they may be sized a3 described on Page 3-56 of AG-344

17, Vet Vaults Dasigned as Requirad in AG-J48 Pages 3-30 10 3-32 & 3-79
Required Load Removal Based upon Equation 3.3 = NA Rs

First calculate the lood removal at 1 1 invhour

RG-348 Page 3-30 Equaticn 3.4, Q=0iA

C = runoff coelflicient for the drainage area = 021 € = Runoff Coetlicient = 0,546 (1C)" + 0.328 (IC) + 0 03
| = design raintal intensity « 1.§ inthour
A = drainage area in acres « 1 8cres
Q = liow rate in cubic fest per second o 0.23 cubic leatisac

RG-348 Paga 3-31 Equation 3.5 Vo, = QA

Q = Aunol rale calculated above = 0.23 cubic leatsac
A =Water surlace area in the we! vaull = 150 square feet
Vs = Overfiow Rate = 0.00 feel/sac
Parcenl TSS Removal from Figure 3-1 (AG-348 Page 3-31) = 53 percent

Load removed by Wel Vault = #VALUE: s

I & bypass eccurs 81 8 rainfall intensity of loss than 1 1 inhours

Calculale the ol y reduction tor the actual rainfall intensity rate
Actual Raintall Intensity al which Wet Vault bypass Occurs = 0 5 indhaur
Fraction of rainfall treated from Figure 3-2 AG-348 Page 3-32 = 0 75 percent
EM.ciancy Reduction lor Actuzl Ranfall intensity = 023 parcanl

Assutant TSS Load removed Dy Wal Vaull = PVALUE!  Ibs

18. Permesbis Concrety Dasigned as Raquied m RG-343 Pages 379 10 383
PERMEABLE CONCRETE MAY ONLY BE USED OM THE CONTRIBUTING ZONE
19. B¥Ps ingtaliad in g Saries Desigried as Required in RG-348 Pages 3-32
Michae! € Barrott, Ph.D P E recommended that the coelficient lor E, be changed from 0 5 1o 0 85 on May 3, 2000
Err=11-{{1-E)X41- 0BSE,) x (1 - D2SE,))] X 100 = 94,04 parcant NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES « E = 82 00 percent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E; = 7000 parcen
EFFICIENCY OF THE THIRD EMP N THE SERIES = Ey = 0 00 parcen

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

La=Emq XPX (A X 3B X A X0.54) = 315,80 lbs
20. Stormeegtor
Requ TSSAR in BMP Orainage Arsa= NA Ies
Impervious Cover Ovestraatments Gooo0 ac
TSS Remaoval lor Uncaptured Ares = 0.00 s
BMP Sinng
EMactive Arga = Na EA

Calculated Mode! Size(s) = A
Actual Modal Stze (if mulliple valuns provided in Calcutated
Model Size or if you are choosing o largar modal size) » g

Surace Arsa = INA
Overfiow Rate =  #VALUE!
Founded Ovedfiow Rale = AVALUE!
BMS Efficiency %= SVALUE!
LaValua =  #VALUE!

7S ER E
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TS$ Load Credit =
Is Sufticiam Traatmant Avatlapia? (7SS Credit » TSS Uncagpt.)

T35 Treatmeni by BMP (LM + TS5 Uncapl.) =

fAaquired TSS Removal In EMP Drainage Arsa=
Imparvious Cover Ovariaaiment=
TSS Removal lor Uncaptured Aroa =
BMP Siing
EMacilve Arga =
Calculated Model Sizels) =

Actual Moda! Size [ choosing larger model size) =

Surace Area =

Overflow Rata =
Roundad Overflow Rate =
BMP EHlclency % =

Lp Value =

TSS Load Credil =
Is Sufficient Traatmant Avaliable? (TSS Credit 2 TSS Uneapt)

TS5 Traatment by BMP (LM + TSS Uncapl) =

AVALUE|
WVALUE!

MALUE!

HA
00200
(1115 ]

NA
HNAA

VeiCoo

710
EVALUE)
#YALUE!
AVALUEI
HVALUE!

HAVALLEI
WYALLUEI

#VALUEI

ghg-

Pick Model Size

H
W,

Vﬂ
%
ths

ibs
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Taxas Commission on Environmental Quality
TS5 Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5 & 6
Dats Propared: 3/10/2015

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

Characiers shawn In black (Bold) are calculated flelds. Changes to lhess fislds will remave the equations used in tho epreadsheel.

1. Tha Required Lond Redyction (or the total project; Calculations from RG-048 Pages 327 1n 3-30

Page 3-29 Equation 33 Ly = 27.2{(A,x P}
whare Ly roray snouge = Requirsd TSS ramoval resulting from the proposed dessiopment = 80% of in2reasad load

Ay = Nel Incrsasa m Imparvicus area for the project
P = Averagas annual praciplation, inches

Site Data D ing Required Load A 1 Based on the Entiro Project
- Comal
Total project area included inplan = 4567 actas Streats
Predevelopment impervious area within tha limils of the plan ' = 0.00 acies 230,085 5419
Total post-development impandous aroa with n tha limis of the plan’ = 17.14 - H Lots SFLol
Tolal post-development impervious cover fraction * = 0.38 82 6,223 510,450 11.718
P= a3 Inches 1714
Lurore seaser = 15383 Ios.
* The velues entered in these lields should be for the total project area
Numbear of dreinage basing / cuifails areas leaving ha plan anea = L]
Drainage Basin/Outiall Ares No. = A58
Total drainaga basinfoutiall area = 14.39 acras *of Lots SFilol
Predevelapmant imparvious area wilhin drainage basin/outfali area = 000 Beres 28 6225 400 acres of IC
Posi-develapmanl Imparvious area within drainage basinjoutiall area = 686 acras 118018 2.66 acros of st
Fost-davalopmant impervious fraclion within drainage basinfoutfall area = 0.45 6.58 Tow! IC (a
Le Thom masm = £982 Ins
3. Indicats the proposed BMP Cods lor this basin.
Froposed BMP = Sand Filter
Removal efficiency = 3] paccent
Aqualoge Canndge Fiter
Boralention
Contech StormFiter
Construstad Walland
Extended Datention
Grassy Swala
Ratention / irrigation
Sand Filtar
Stoemceptor
Vageiated Fillar Sirips
Vartechs
Wat Basn
‘Wel Vault

RAG-348 Pags 3-33 Equation 37 Ly = (BMP alficiency) x P x (A, x 34.8 + A x 0.54)

whara . Ay = Total On-Sha drainage area in the BMP calchment area
A= Impervicus area propesed In the BMP calchmant area
A, = Pardous area remaining In tha BMP calchment araa
Ly = TSS Load removad liom s catchmant area by the propasad BMP
A= 109 acres # ol Lots SFiLot
L 681 acras 2% 6225 434 acros ol IC
Bp = 7.28 acras 118018 2.66 acres &l s
W= 7633 s 6.81 TotsliCis
ctslat cth T the drainags it
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Desired Ly s gaem = 6284 s

Rainkall Dapth = 1.80 nches
Poslt Devalopment Rurolf Coefliclant = 035
On-site Watar Quality Volume = 2851% cubic fgat

Celcufations from RG-348  Pages 3-3510 337

Oft-siie area draining lo BMP = 000 aues
Ofi-sita impenious cover draining 1o BMP = 0.00 aceas
impervious {raction of off-site area = ]
Of-g1e Runolf Coafficient = 0.00
OH-sile Water Quality Volume = o cuble leat

Sorage lor Sediment = 502

Total Capture Volume (required water quality volume(s) x 1.20) = 4214 cublc feat
The lollowing sections are used 10 calculate the required water quality voluma(s) for the selected BMP
The values for BMP Typas not selacted in call C45 will show NA.

7. Retentionfirrigation System Designed as Required In RG-348 Pagas 3-42 1o 3-48

Required Water Quality Yoluma lor retenbon basin = NA cubic feat

Imgalion Arga Calculations
Scll inftration/parmeability rate = 61 inmhr Enlor delermined parmeathily rale or assumed valua of D |
Irrigation ares = NA square leo!
NA acres
§. Extended Colwntion Basln Sysism Designed as Required in AG-348 Pages 3-4610 351

Requirad Water Quality Valume lor extended datention basin = NA cubic feet

9. Filtar aren tor Sand Filters Dasigned as Requirad In RG-348 Pages 3-58 1o 3-683
8A, Full Sedimantation and Filiration System

Yarer Cuality Volume for sed mantation basin = 3214 cublc feal
Minimum filler basin ares = 1584 square feal

Macdmum sedimantalion basin area = 14258 square lest For minimum water depth of 2 lew
Mnimum sedumentation Dasin erea = 3584 square teel For marimusn water depth of B feet

SF @ Grven Daplh Given Depth
Water Quality Volume for combined basins = 34214 cubic feat 884272

Minimum fitar basin area = 2851 square feel
Maximum sedimanialion basin ama = 11405 square fest For minimum water depth of 2 fost
2881 square leat For Qiven waler dapth
Minimum sadimentation basin arsa = T3 square faet For maximum water depth of 8 leat
10 8igretention Syptsm Designed as Required 'n AG-348 Pages 3-63 10 3-85
Required Water Quality Volume lor Bioralention Bas'n = MNa cublic feat

11 n Desgrad as Requwed m RG-348 Pagas 3-6610 311

Requred capacity of Parmanani Pocl = NA cubc lest  Parmanent Pool Capacity s 1.20 times the WOV

Required capacity at WQV Eevaton = NA cubic feat  Total Capachty should ba the Permanant Pool Capacity

plus a second WQV

12. Conmuciud Wetlands Designed as Required in RG-348 Pages 37110 373

Required Water Guality Yoluma for Constructed Welands = NA cublc fael

ki & Sygism Designed as Required in AG-348 Pages 3-74103-78

** 2005 Technical Guidance Manual (RG-248) doss not gremp! the required 20 incresse with mainienance sonfrac! with AqunLoql:"'

Calculations lrom RG-348 Papas 3-34 0 3-36

&
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Ragured Sed namks iy =
Filla¢ canisiers (FCs) 1o traat WQV =
Filter basin atea (RIAs) =

Required Water Quality Voluma lor Comtach StormFiiter Sysism o

THE SZMIG REQUIREMENT S FOR THE FQLLOYWING BMPs / LOAD BEMOYALS ARE BASED UPOH FI.OW RATES - HOT CALCULATED WATER QUALITY YOLUMES

cuble lest
carridges
square leet

§3E

NA cubic feal

15. Gressy Swales Designed as Required in AG-348 Pages 3-51 lo 3-54

Desion oaramalers for the swale,

Dralnage Arsa to be Trezted by the Swale = A =
\mpoervious Covir In Cralnage Area =

Fainfall inlensity = i =

Swala Slope =

Sida Slope (2) =

Design Water Depthaye

Welghted Runall Coefficienl = C =

Asg = Cr085-saCtoNal area of fow n Swale =
Pw = Wetiad Perimater =

Py, = hydraulic radius of Now cross-section = Agy/Py =
n = Mannng's roughness coetlicien! =

15A. Using th ited n

Manning's Equation. Q=19 A.. RS
n

b=013KQ gy =
y TS
To calculate the Now valac:ty m the swale

Y (Velocily of Figw in The swale) = QA =
To catculate e resulting swale length

L = Min:mum Swals Length = V (ft'sec) * 200 (sec) =

009 acres
000 acres
1.1 infhe
oornm

033k
O

wnvy o

v fest

ROV feat
o2

KOVD  leet

0ON0 e

MDNVo  Risec

ADID taat

i any of the rasulting valuat do nol mee! Ihe dasign ragquiramant 501 forth In RG-348, the dasign parametars must be modified and tha salvar rarun

158, Altemalive Melhad using Excal Solver

DesignC=CiA=  ¥0IVID' ¢hs
Manning's Equation Q = 078 cls Efror 4= wDIVAQI
Swala Widih= 6COHR
Instructions ara provided \o the right (green commenta)
Flow Velocity #DIVD s
Mninumlengih=  DIVF &
Instructions are provided to the nght (blue comments).
Dasign Widlh = CH
Casign Discharge = 0.76 cfs Emor2=  #OMO
Design Cepth = 0Xh
Flow Velocity = 032 cfs
Minimum Length = o748 it
H any ol the resulting values do not megl the design requirement sot forth in RG-348, the design p s may be fifiect and tha solver rarun

If any of the resulting values still do not meet the dosign requiremment set lorth in AG-J48. widening 'he swale botlom value may not be possble

18. Vagetated Filter Strips

Designed as Requred m AG-348 Pages 3-55 10 3-57
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There gre no ired for &

ing the load or size of vegetalive Kiter stips

The B0% removal is pmv!dnl;whon the contributing drainage aren does not exceed 72 leet {direction of llow) and
the sheet liow leaving the impervicus cover is directed across 15 leet ol engineerad filtar gtrips with maxzimum slope of 20 or

acrosa 50 fee! of natural with &

slopa of 10" There can be o break in grade as long aa no slope sxceeds 20°%

W vegelative liner sirips are propasad for an interim permanen! BMP. they may be sized as deacribed on Page 3-80 of RG-M8.

17. Wat Vaulia

Required Load Removal Basad upen Equation 33 =

First calculste the load removal at | ¥ inthour
RG-348 Fege 3-30 Equation 3.4: O =0A
C = rungh coalficiant for the drainage area =
I = tesign rainiall intensity =
A = drainaga ares in acres =
O = fiow rate in cubic feet per second =
R(G-348 Pagae 3-31 Equation 3.5 Voe = QA

Q = RunoH rata calculated ebove =
A =Waler surface area In tha wal vaull =

Var = Overfiow Rate =
Percant TSS Ramoval Irom Figure 3-1 (RG-348 Page 3-31) =
Load removed by Wel Vault =

it 8 bypass occurs ot o renlall intensity of less than 1 1 nhours
Catculate the efhciancy reduction for the sctual raintall inmtensity rate

Actual Rainfall Intensity at which Wt Vault bypass Occurs =

Fraction of ranfali reated from Figura 3-2 RG-348 Fage 3-22 =
Elficiency Raducticn for Actual Rainlall Intansty =

Resultant TSS Load removed by Wat Vault =

18. Pormeable Concrots

Desigred as Requirad in RG-348

Designed as Required In RG-348 Pages 3-30 10 3-32 & 3-79
NA bs
0.30 C = Runoll Coelficien! = 0.546 1IC)’ + 0.328 (IC) » 0.03
1.1 infhour
Y acres

0.33 cubic fest/sac

0.33 cubic lastsac
150 squara feat

0 00 fastfsec

0 5 inhour

0 75 percent
083 percent

BVALUE!  Ibs

Pages 3-79 10 3-83

PERMEABLE CONCARETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

15, BMPs Inglalied in o Series

Desgned as Raguirad m RG-348

Pagas 3-32

Michaal E Barrett PhD P E mcommanded that the coalficient for E, be changed from 0 5 to 0 65 on May 3 2006

Eror={1-[{1-EJ X {1 - 0.656;) x {1 - 0.25€,))) X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = E, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES = & =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, =

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

La=Ezar X P X |4, X 348 X Ap X0.54) =

20. Stormeeotor
Raguirad TSS Remova' in BMP Drainage Area=
impensous Cover Overtreatmants
TSS Removal for Uncapiured Arsa =
BMP Sizng
EMoctive Arsa =

Calculated Model Size(s) =
Actual Model Size (i multiple values provided In Calculated
Model Size or il you are choosing s larger model sizej =

Surlace Area =
Overflow Rale =
Aoundad Overflow Rale =
BMP Efficiancy % =

84 01 percent NET EFFICIENCY OF THE BMPs IN THE SER:ES
&% 00 parcent
7000 percant

0 0 parcant

BNA e
ALUEL
WALUE VY,
EVALUEL %
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1. Yortach

Lg Valve =
TSS Load Credit =
Is Sutficlent Traatmant Avallahla? (TSS Credit » TSS Uncapt)

TSS Treatment by BMP (LM + TSS Uncapt) =

Reguied TSS Removal in EMP Oralnags Araa=
impeniaus Cavar Qvarraatmants
TES Ramoval far Uncapturad Ares =
BMP Sizing
EHactive Arga =
Calculaled Modal Sizefs) =

Aciuat Medal Slze (i choosing largar modal size) =

Surfaca Araa =

Ovarligw Rata o
Raundad Ovarllow Rale =
BME Efficlency % =

Ly Valug =

TSS Load Credit =
Is Syfficient Treatment Available? {T5S Cradit = TSS Uncapl)

1SS Treatment by BMP (LM + T5S Uncapt.) =

#VALUES

FYALUE!

FYALUE!

#VALUE

NA
0300
0.qan

MA
ENFA

V1000

7.0
nalUE!
#VALLE!
¥VALUES
AVALUE!

AVALLE!

HVALUEY

*VALLUE|

bs

ac
tbs

EA

Pick Made! Bize



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Praject Name: Manor Creek Unit 5
Dain Prapared: 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 bluae Indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

Characters ehown In black (Bold) ara caloulated flelds. Changes to these fislds will remove the equations used In the spreadsheet.

Calculations from RG-348 Pages 3-27103-20
Page 329 Equation 3.3 L= 27.2(Aux P

where! Ly rova, proser = Regulred TSS remeval resulting from the proposed developmant = £5% ol increasad load
Ay = Nel increass indmpanious area lor the project
P = Avarage annual gracipitauon, inches

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

Total projact area Includad in plan "= 4567 acras Strosts
Predavalopment impervicus area within the limits of the plan = 0.00 acras 236,085 5419

Total post-development impenviaus araa within tha limits of the plan’ = 17.14 acrasg Lots SELol
Tolal post-development Impervious cover fraction ' = 0.38 82 8.225 510,450 11.718
P= 33 inchas 1714

Lu ot snomser = 15383 [bs
* The values anisved in these lields shauld be lor the 1atal project area

Drainage Besin/Outfall Area No. = AST

Tolal drainage basin/cutfall arga = 398 acros #af Lots SFitol
Predevelopment imparvious area within dralnage basinoutiall area = 0.00 aCIES 10 §22% 143 acres of 1G for lots
Posl-davalopmant imparvious area within drainage basin/outtall araa = 143 Beras - acres of sireat

Post-dovelopmeni Impervious fraction within drainage basin/outiall area = 038
Luris pags = 1283 Ibs

3, BMP 1or this hasi

Propased BMP = Vegetated Filter Strips
Removal efficency = L] parcent

Agualegic Cantridga Fllter
Biorsteniion

Contect: StormFilver
Constructed Watland
Extendec Detenlicn
Grassy Swale
Astention / irrigatian
Sand Filter
Siormceptor
Vegelated Filter Sinps
Vorachs

Wet Basin

Wat Vault

AG-348 Page 3-23 Equalion 37 La= (BMP afficiency) x P x{A x 34.6 + Ay 2 0.54)

whare A¢ = Toial On-Site drainage araa in the BMP calchment araa
A = Impervious area proposed in the BMP catchmant area
As = Parvious arsa remamning in the BMP caichment arsa

Ls=TSS Load trom this n area by he proposed BMP

A= 396 scres

A= 1.43 acres ¥ of Lots SFiLol

As = 253 acres i0 B225 143 acras of 1C lor fers
ba= i34 s 0 acres of straat



Desired Lu s sagn = 1283 bs
Fa 0.96
Calculshons brom RG-348 Fages3-3410 338
Aainiall Depth = 2.80 Inches

Post Davelopment Runol Coetfickant = 0.2¢

On-sita Water Quality Volume = 11598 eublc feet

Calculabons rom RG-348  Pages 3-38 10 3-37
Ofl-sto area draining to BMP = 0.00 ac1as
Oft-sile Impenvious cover draining to BMP » 0.00 acres
Imparvious fraction ol off-site area -~ ']

Oft-ste Runoff Coatliclent = 0.00

Ofi-si1e Water Ouality Volume = L] cubic loat
Siorage for Sediment = 2320

Tatal Capturs Volume (required water quality volume(s) x 1.20) = 13918 cubic leat

The lollowing sections are used 1o calculate the required waler quality volume(s) for the salacted BMP
The values (or BMP Types not salecied in ceil C45 will show NA
Destgned as Required in AG-348 Fages 3-42 1o 346
Required Water Quality Yofums lor ralention basn = NA cubie last
Ireigation Area Calculations
Soll Infillration/parmeabfity rais = 0.1 e Enter determined permeability rate or assumed value ol 01
Imgation araa = NA square feat
NA acres

- (o] am

Required Water Qualiy Volume lov exiendad dalantion basin =

9. Filter aren for Sand Fillars
8. Full entetio ion Sysi
Viater Quaidy Volume for sedimentalion basin =
Mamum filler basin arsa =

Mazimum sadimenlation bas'n area =
Minimum sedimentation bas'n ared »

Wate; Quality Volume for comblned besins =

MEnimum Uier basin araa =
Maximum sedimeniation basin areg =
Minimum sedimanialion basin area =
10 taation S
Requirad Wasar Quatly Volume lor Bioralention Easn =
1. e
Requirgd capacity of Fermanent Pool =
Aegquired capacily et WQY Bleveton =
12, Congtructed Wellands
Required Watar Quality Volume lor C d Watlands =
13, Aqualeaic™ Cantridgs Systam

Clasignid as Required n RG-348

NA

Designad as Requirad in RG-348

£ £ %

z
>

£ ¥

Designad as Raquired in AG-348

NA

Dosigned as Required In RG-248

NA
NA

Dusigned as Requied in AG-348

Dasigned as Required n RG-348

Pages 3-48 10 2-51

cubic fea!

Pages 35810 3-63

cutic lest
squara leet

squarg leet Far mimmum water depth ol 2 lea!
square leet  For masimum water depth of & leot

cubie faat aVALUEL sl al &' of dapth
square leet

square leet For minimum water depth of 2 leet
squarg leat For manmum witer depth of B leot
Pages 3-8310 3-85

cubic fest

Pagas 3-86103-71

cublc feet  Permanen! Pool Capacily s 1 20 imas the WQV

cubic fset  Total Capacily should be tha Permanant Pool Capacity
plus a second WOV

Pages 37110373

cubic leet

Pages 3-74 10 3-78

** 2005 Technical Guidance Manual (RG-344) does not exrempl the required 20% increase with mainisnance contract with AqunLogic'"




Required Sedimentatien chamber capacity =
Filter canisiars (FC8) 1o real WOV «
Fifter basin area {RlA.] =
14, Starmwater Mepagemant StormFiligr® by CONTECH

Required Warter Guality Volume lor Contech StormFillar System

NA cubfc feet
NA canrdges
NA square lest

MA cube fasl

1HE SIZG REQUIBEMENTS FOR THE FOLLOWRNG BMPa ) LOAD BEMOYALS ARE BASED UPON FLOW BATES - MOT CALCULATEQ WATER QUALITY. YOLUMES

15 Grussy Swales
Design paramelers for the gwale.
Drainaga Arpa tobe Traated by the Swala= A=
Impenvious Cover in Drainage Area =
Reinfall inlensity =1=
Swale Stopa =
Side Stope (z! =
Oasign Water Depth =y =
teightad Runolt Cosficient = C =
Agy = Cross-sectional aren of flow in Swale o
Py = Woned Perimatsr =
A, = hydraulic radius of fiow cross-section e APy, =
n = Manning's roughness cocfiicient =
1] Dascribad

Manning's Equarion. Q= 149 A R 8™
n

Dn.ﬂ_‘m.z’ -
vlﬂs:l

Q=CiA=
To calculate the NMow velocity in the seale
V (Velocity of Flow in the swala] = Qi =
To caleulals the rasulting swale length

L = Minlmum Swals Length = V (sac) * 320 {sat) =

It any ol the resulting values €0 NO1 meel the design requitemant sai forh in FG-343, the design p

158. Adtarnative Method using Excel Solver

Design @ = CiA =

Manning's Equation O =
Swale Withh=

Instruchons sre provided 1o the right (green comments)

Flow Velocity
Minimum Length =

Instructions sma provided to the right (blue comments).

Design Width =
Design Discharge =
Design Depth =
Flow Vsiocity =
Minimum Length =

Designed as Required in RG-348

Pages 3-51 10 3-54

000 pcres
000 acres
1.1 infhr
oo We
a
(ics g |
VY

¥DIVIQY sl

Ls 0] last

WOV lest
13

VIO fest

#DIV/O cis

Lo |

O foat

musi be

dified and the solvar rerun,

¥ONVD ofs

D76cls
506 1

L]

VO Ws
FOIVOT R

EhR
o076 cls
a3azn
32 cls
97 48 R

Emor2=  #DIVO

i any of the resulling values do not meet tha design requirement set forth In AG-344, the design paramelers may be modibed and the solver rerun
If any of the rasulting values sbil do not meet the dasign requirement sel lorth in RG-348, widening the swale boltom value may not be possible

16, Vequistad Fikter Strips

Designed as Raquired n AG-348

Pages 3-55 10 3-57



There are no calculalions required lor determining the load or size of vegolotive hiler strips
The 80" removal is provided when the contribuling drainage aroa does nol sxcesd 72 fest (direction ol flow) and

the sheet llow leaving the impervicus cover is directed

15 feat of engl
across 50 fesl of il vegetation with a !

ed filter stripgs with maximum slope of 20% or

slope of 10" There can be a break in grade as long as no siope axceads 20%,

i vegetative tiller sirips are proposed for an inlerim permaneny BMP, they may be sized as described on Page 3-56 ol RG-348

17. Wet Vaults Designad as Required in AG-348 Pages 3-30 o 3-32 & 3-70
Required Load Remcval Based upon Equation 33 = NA s
First cal the load I ot 11 infhour
RG-348 Page 3-30 Equation 3.4: Q= CA
€ = runotl cotficient lor the drainage area = oz2 C = Runofl Coefficient = 0.545 (IC)" + 0.320 (IC) + 0.03
| = dasign rainfall intensity = + 1 Inhour
A = drainaga area in acres = i acras
0O = figw rate In cubic teet per second = D 24 cubic lsatisac

FG-348 Page 3-31 Equation 3 5: Vs = VA

3 = Aunclf rate calculated above =
A= Watar surface area in the wal vaull =

\’;-.umm-
Parcent TSS Removal from Figure 3-1 (RG-348 Page 3-31) =
Load ramoved by Wet Vault =

H & bypasa cccurs at o rminfall intenaity of leas than | 1 inhours
Calculste the alficiency reduction lor the actual roinlal intensity rate

Actual Rainfall Intensity at which Wal Vaul bypsss Occurs =

Fraction of rainfall treated from Figure 3-2 AG-348 Page 332«
Efficiancy Reduction for Aclua! Rantall Intensity =

Fasultam TSS Load removed by Wal Vault =

18, Permeabie Congrale

PERAMEABLE CONCRETE MAY ONLY SE USED ON THE CONTRIBUTING ZONE

19. 8MPs Ipsialied in » Series

Michae! E Boeratl, PhD PE ded that the coellicl

Dasigned as Required i RG-348

Designad as Raquirad in RG-248

0.24 cubic leatsac
150 square lee!

0.00 leatsac
£1 parcant

WYALUE  Ibs

0 5 inhour

¢ 75 percent
083 parcant

AVALUE!  Ibs

Pages 3-79103-83

Pages 332

Eror=1- ({1 E) X (1 -0 55E,) x {1 - 0255, X 100 =
EFFICIENCY OF FIRST BMP IN THE SSRIES = E, =
EFFIC/ENCY OF THE SECOND BMP IN THE SERIES = E; =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = €, =

THEREFORE, THE NET LOAD REMOVAL WOULD BE
{4, AND A; VALUES ARE FROM SECTION 3 AZOVE)

Lo=Eooy XP X (A X 346 X A X0.54) =

20. Stormesotar
Roquired TSS R | in BMP Dy ge Arsa=
imparvious Cover Cvartraatmant=
TSS Remeval lor Uncaptured Arpa =
BMP Sunng
Effective Area =

Calculated Modai Size(s) =
Aciual Model Siza (il multipls velues provided in Calculated
Model Siza or il you are choosing a larger model siza) =

Surtace Area =

Overfiow Rata =
Aounged Ovarfiow Rate =
BMP Efficiency % =

Lp Valus =

tlor E; be changed from 0 510 0 85 on May 3 2008

8401 parcant NET EFFICIENCY OF THE BMPs IN THE SERIES
B2 00 percent
000 parcent
000 pereent
1576 28 bs
HA ibs
0 0000 BC
Q.00 s
NA Ea
#NIA
g Methl Stze
mA 8
#VALUE! W,
WALUE! V,
WWALUE' %
IVALUEl  |pg
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Texas Commission on Environmental Quality

TS5 Removal Calculations 04-20-2009 Project Mama: Manor Creek Unit 5
Data 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 Helds. Changes to theas fields will remeve the equations used In the spreadsheet.

1. Ths Asqulred Losd Reductian for 1he total prolect: Calcutations from RG-348 Fages 3-27 10 3-30
Page 3-22 Equation 3.3, L, = 27.2(4, x Py
whera: Luvgra, paovecy = Agquirad TSS remaval resuitng Fom tha proposad devalopment = 80% of incraased koad

Ay o Nat Increase in imperdiaus araa lor tha projact
P = Average annwal precigiation, [nchas

&'ter Data- Determine Flaquired Load Aemoval Based on the Entire Praject

County=  Comal
Total project area Included in plan * = 4567 acras Siraots
Predevalcpmant impervious area within the limits of the plan * = 0.00 acras 238,085 5419
Total post-davelopment imparvious area within the limits ol the plan® = 17.14 acres Lots SFilot
Total post-development imperacus cover fraction ' = 0.38 82 6,225 510450 1718
P= EE] inches 17 4L
Lerore smager = 15383 Ibs
* The wvalues entered in these fislds should ba for the lotal project area
Number of dralnage basins { culla'ls areas leaving the plan area = S
ralngage Basin Pe lon 6hould ba provided F
Drainage SBasin/Quiiall Arga No. = ASa
Tolal drainags basin/outiall area = 288 acres ¥ of Lots SFiLat
Precavalopmant impervious area within drainage basinoutfall area = 000 acres 4 6225 057 asresof IC fo: lots
Post-developmant imparvious atea within drainage basin/outfall area = osy acres acres of siraat
Posi-davaiog imparvious lraction within dralnage basinjoutfall area = 020
L o masn = 513 s
Proposed BMP = Vegelstad Filler Strips
Removal sfficiancy = 80 percent
Agualogc Canndge Fiter
Bloratantion
Conlach StormFilter
Consirucied Wetland
Edendad Detenton
Grassy Swale
Ratenticn / Imgation
Sand Filer
Stormecagior
Vegstated Filter Strps
Vorachs
Wat Basin
Wit Vault

AG-348 Page 3-33 Equalon 37  Lg = (BMP efficiency) x P x{A x 346 + Ax x 0 54)

vihiara A = Tolal On-Site dralnege area in Ihe BMP catchmen| area
A, = Impardous area propased n the BMP calchmant arga
A = Pervious aras remalning In the BAMP catchment arsa
La = 7SS Load removed from this calchmani area by tha progosad BMP

Ag= 289 scres

A= os7 acres sofiots SFiLol
Ap= M acras 4 8225 0.57 zcres ol iC foriols
La= 558 s 0 acres ol streat

late Fraction of Anmi in inf o |
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Dasired Ly rugsuen =

F=

Rainfall Depth =
Past Davelopmant Auncl Coatlclant =
On-shte Watar Quality Voluma =

Qif-s've area draining to BMP =

Oti-sha Impenicus covar dralning to BMP =
Impendgus raction ol off-sila area =
Otf-site Runoff Coelficient =

Oft-te Water Quality Volume =

Sicrags lor Sediment =
Total Capture Velume (required water quality volume(s) x 1.20) =

.00
.20
413

000
o000
0
0.00
o

836
snz

Calculations lrom RG-348 Papes 3-34 10 3-38

Inches

cubic feal

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

ROMRS
acres

cubic feel

cubic feel

The lollowing sections are used lo calculate the required waler quality volume(a) for the sslectad BMP

The values lor BMP Types not selacted in ceil C45 will show NA

Paquired Water Quaiity Yolume lor ratention basin =

trgation Asea Calculations

Soll inrfilzration/parmaabiliity mte =
Irigation sres =

8. Extended Detantion Basln System

RAequired Waler Quality Yolume for sxiendad detention basin =

9. Ftar sren for Sand Filters
ng Filtesgh
Water Quality Yoluma lor sadimentation basin =
Mmimym biter basn area =

Maxamum sedimentation basin srea =
Mnimum sedmantation basin ams e

$8, Partial Sedimantation and Filtmation Sysiem
Water Quality Vo'uma for combired basins -
Minimum fiter bagin area =

Maxmum sedmanlalicn basin area =
Minimum sedimantation basin area =

14.8

Requirsd Watar Cuality Voiums lor Bioratention Basin =

Raquired capacty of Permanent Poo! =

Requirsd capacity al WQV Elevation =

12. Conslrugted Wetlands

Paquired Watar Quality Velums for Constructed Wellands =

12. Aquat.ogic™ Cagtridas System

Designed as Required In RG-248

NA

Designad sz Required m RG-248

Dasigned as Roquired in AG-348 Pagas 3-42 1o 3.46
NA cuble leat
(8] n/hr Entar delerminad permeability rate or assumad value of 01
NA squara leal
NA acIes

Dasigned as Raquirad i RG-348 Pages 3-46 10 3-51
NA cubic fost

Dasigned as Required in AG-348 Pages 3-58 o 3-63
NA cubic feat
NA squara fest
NA squara feat For minlmum water depth of 2 leet
NA squara feel  For masimum water depth of 8 leat

NA cuble feet EVALUE) sfat 4 of depth
NA sguare leat
NA square feet For minimum water depth of 2 teat
NA squara leel For maximum water depth of 8 feet
Designad as Required in RG-348 Pzges 3-63 10 3-65
Na cubic lest
Dasignad as Required n RG-348 Pagas 365 0 3T
NA cubic feel  Permanem Pool Capacity is 1.20 tumes the WOV
NA cubicfeal Total Capocity should be the Permanent Pool Capacity

plus a second WQV

Pages 3-71 10 3-73

cubic heat

Pagss 37410 3:78

** 2005 Technical Guidance Manual (RG-348) does not szempt the required 20% increase with mainienance contrac! with l-mml.ogi:"
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Raquired Sadimentaton chambar capscity =
Filter can-sters (FCs] to traat WOV =
Filter basin area [RIA) =

14, Stormyater Mgnagamgnt $tormFikter® by CONTECH

Raguireg Water Quality Viglume lor Contech StormFiiler System &

cubit feet
cartridges

sguars lest

cubxc laat

[HE S2MG REQUIREMENT S FOR THE FOLLOWING BMPALLOAD REMOYALS ARE BASED UFON FLOW FATES - HNOT CALCULATED WATEH QUALITY YOLUNES

15. Grossy Sweles
Pasion peramalacs for the swalp,
Orainage Ares 1o be Treatad by the Swalea A=
Impervious Cover in Orainags Avea =
Raintall intansity = : =
Swala Slope =
Side Siope (z} =
Dasign Water Depth =y =
Welghted Runch Coefficient = C =

Ay = Cross-sectional area of fiow in Swale =

Py = Walled Perimeter =

Ry = hydraufic mdius of flow cross-section = Acg/Py =
n = Manning's roughness coefficient =

15A, Using the Method Desciibed in the RG-348

Manning's Equation. Q=148Ac RS’
n

b= 01320 gy =
L
Q=CiA=
To calculats the llow valogity in the swale
V (Velocity of Flow in the swale) = A =
To calculate the resulting swale length

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

W any of tha resulting values do nol meel the design raguirament sal forth in RE-148, the design par

168. Allernative Mathod using Excel Solver

CesignQ =CiA =

Manning’s Equatien Q =
Swale Widih=

inatructiona are providsd 10 the nighl (green commants)

Fiow Velocity
Minimum Length =

Instructions are provided to the right (blue commaents).

Ces:gn Widith =
Deasign Dischargs =
Cesgn Depin =
Fiow Valocity =
Minimum Length =

Designed as Raguired m RG-348

L= Vi

wonvo!

Leitth]

Pages 251 10 354

WO ot

fifsac

lzgt

must be modifiad and the soiver rerun

RDIVIDH efs

0.76 ofs
6001

Erior 1= ADIVAL

v s
DIV .

én
076 ¢cls
D[RR
032 cls
g7.48 ®

Emor2a BDIVOY

i sny of the resulting values 9o net meg! the design requirement set lorth in RG-344, the design parameters may be modilied and the solver rerun
It any of the resulting values still do not meet the design requiremant set forth in RG-348, widemng the swale botlom valus may not be posmble

18. Vegetatad Filter Stripy

Designed as Required m RG-348

Pages 3-55 10 3-57


http:irln...ns

Thare are no calculalions required (or datermining the load or siza ol vegetative filter sirips

The 80% removal is provided when the contribuling drainsge area does not pxcesd 72 lest (direction al llow) and

the shaot flow leaving the impervious cover is directed across 15 leet of engineered filler strips with mazimum slope of 20% or
neross 50 feel of notural vegetation with 8 maximum slope of 10%. Thare san be @ break in grade 88 long os no slops exceads 20%

If vegetative fitar sirips are proposed lor 8n inlerim permanent BMP, they may be sized as described on Page 3-56 of RG-348

17. Wt Vaults Dasigned as Raquired in RG-348 Pages 3:30 10 3-32 8 3-79
Fequired Load Removal Based upon Equation 3.3 = NA Ibs

Firs! calcutate the losd remove! at 1 1 infhour

RG-348 Pags 3-30 Equation 3.4: O =CiA

C = runcfti costficient for the drainage area = 012 C = Runofl Coelficient = 0.546 (IC)’ + 0.328 (IC) + 003
I = dasign rainfall intensity = 1.1 infhour
A = diainage area in acres = } acres
C = frow r2te in cubic fast per second = 0.13 cubic feetsac

RG-348 Page 3-31 Eguation 3.5 Vg, = Q/A

O = Aunoft rle calculalad above = 0.13 cubic fest/sec
A =Water suriacs grea In the wet vaull = 150 squars leet
Ven = Ovarfiow Rate = 0.00 leevsec
Parcent TSS Ramovval trom Figwe 3-1 (RG-343 Page 3-31) = S1 percant

toad removed by Wel Vaull=  #VALUE|  ibs

¥ & bypass occurs al 5 rmnfall intensity of less than 1 | mfhours
Caleulate the elficiency reduction for the actusl rainiail intansily rate

Actual Rainfall Intensily at which Wil Vaull bypass Occurs = 09 indheur
Fraztian of raintall trasted from Figure 3-2 RG-346 Page 3-32 = 0 75 parcant
Efficiancy Reduction for Actual Rainfall Intensity = 0.83 parcent
Resultant TSS Load dbyWetVault=  #VALUE!  Ibs
18, Parmeable Concrata Dasignad as Raquired n RG-348 Pages 3-79 1o 3-83

PERMEABLE CONCRETE MAY ONLY BE USED OMN THE CONTRISBUTING ZONE
10. BMPg Installed in & Sarins Designad as Aequired in RG-348 Pages 3-32

Michaal E Bsrratt Ph 0 PE recommanded thal the coellicient lor E, be changed lrom 0 5 1o 0.85 on May 3 2006

Ergr=1-{1-E)X (1 -065E) x (1 - 025E,1} X 100 = 24 01 percant NET EFFICIENCY QF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = E, » B8 () percant
EFFICIENCY OF THE SECOND EMP IN THE 3ERIES = E; = 10 U0 percant
EFFICIEMCY OF THE THIRD BMP IN THE SERIES = B, = 000 parcent

THEREFORE. THE NET LOAD REMOVAL WOULD BE
(A AND A, VALUES ARE FROM SECTION 3 ASGVE]

Le=Erpr XP X (A X336 KA, X054~ B52 22 [as
20, Stormeentor
Raguired TSS Removal in BMP Drainage Area= NA s
Imparvious Cover Overtraalmant= 0o  ae
TSS Removal for Uncaptured Area = 0.00 ]
BMF Suzing
Effactive Arga = NA EA

Calculatad Modal Sizals) = FNA
Actual Model Size (if multipls values provided in Calcvialed

WModel Stz or if you are choosing 2 largar model size) = 0 Size

Surface Assa = A
Overflow Aala =  #VALLUE!
Rounded Overllow Rate = IVALUE!
BMP Efficiency %=  #VALUE!
LaValue= #VALUS!

garAESsS ;
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Texas Commission on Environmental Quality

TSS Removal Calculstions 04-20-2009 Praject Name: Manor Creek Unit 5
Data Prepared: 3/10/2015

Additional inlormation 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 ol instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are dala entry fields.

Characters shown in black {Bold) ara calculated fields. Chanpges to these fields will remove the equations used In the spreadsheel,

1. ad A on far 2 Calculations from RG-348 Pages 3-27 10 3-30

Page 3-29 Equafon 1.3 Ly=27.2(A,xP)

wilgr: Lymara rac ot = Regquired TSS removal resulting from ihe proposed development = 80" of increased ioad
Ay = Nel Increass in imperviou area for the praject
P = Avernge annual pracipitation, inches
Site Data: Determing Required Load Removal Basad on tha Entire Project
County=  Comal
Total project area includad in plan ' = 4567 acras Straets
Pragavalopmani impervious area within e fimits of he plan ' = 0.00 acrag 234,085 5419
Total post-davelopment impervious area within the limits of the plan’ = 17.14 acras Lots SFRLot
Tatal post-development impervious covar lraction ‘ = 0.328 &2 6,225 510,450 11na
P B |inchas 17.14

Lot srcsser = 15383 s
* The values entered in thess lields should be for tha tolal project area

Number of drainage basins / outfalls areas keaving tha plan area = 9

Orainege BasinOutisll Area Mo, = A59

Total ¢rainage basinioutiall area = 260 acres d ol Lots &ffol
Pradavelopment Imparvious area within drainage basinfoutiall area = Goo acres 4 €225 057 ac=sclClorics
Post-deveiopment imparvious arsa within drainage basirjoutial! area = 057 aces «  2cres of streat

Posi-davelopmant imparnvious raction within drainage basinjoutfall area = 0.22
Lyt magen = 813 Ios

Proposed BMP = Viegotated Filler Strips
Ramoval efficiancy = 80 percent

Aqualegle Cartpidga Filler
Bigretenticn

Contech StormFiltar
Caonstructed Watland
Extandad Datention
Grassy Swale
Ratention / Irrigation
Sand Filtar
Siormcaptor
Vegatatad Filter Strips
Vorlachs

Wal Basin

Wal Vault

RAG-348 Page 3-33 Equaton 37 La= (BMP elliciency) x P x {A, x34.6 + Ay x0,54)

whate A; = Total On-Site drainage ared in the BMP catchment araa
A= Imparvious area propesed in the BMP caichmant area
A = Parvous area remaining n the BMP calchmen! arsa
La = TSS Load removed trom this catchmant area by the proposed BMP

As = 200 BUI9S

A= 057 BCras taf Lots SFiLot

By = m acres 4 5225 0 57 acres o IC for 'ots
la= 551 -5 0 acres of sirest




Cosied Ly rs gasm = 813 Iba

En 0.83

Caleulations from RG-348 Pages 3-34 10 3-38

Raintal Depth = .20 inches
Past Devalopment Runoll Coslficenl » 021
Onesita Water Quality Volume = 4433 cubic faet

Calculations hom RG-248 Pages 3-36t0 337

Ofl-site area draining o BMP = 0.00 acras
OH-site Imparvious cover draining o BMP = 0.00 Bcras

tmperdous fractien of off-site area = 0
Dti-sita AunoH Costficlent = 0.00
Oiff-site Warar Quality Volurme = 1} cubic foal

Storage for Sediment = 897
Total Capture Volume (roquired water quality voluma(s) x 1.20) = 5318 cubic feat
The following sections are used 1o cafculate the required water quality volume(s) lor tha salected BMP
The valuos lor BMP Types not salecied in cell C45 will show NA

1. Retention/irrigation System Dasigned as Required in RG-348 Pages 3-42 10 3-48
Reauitad Water Quanty Voluma lar ratention basin & NA cublc feat
lirigaticn Area Calcufations
Soll infiltration/permastiiity rate = at nhr Entor determined permeabifity rate or assumed valua ol 0 1
trigaticn ares = NA squara lest
NA acras
9. Extendad Dotention Basin System Designod as Required in AG-348 Pages 3-4610 351

Required Water Quality Voluma for extarced geteniion basin = NA cubic faat

. Fllt ant Fler Designad as Required in AG-348 Pages 3-58 1o 3-63
A, Ful lan snd Fillrgii

Water Quatity Volume for sadmentation basmn = NA cubic heat
Minumum fiter basin area = NA square feal

Maximum sadimentation basin afea = NA sqQuare feal For munimum water depth of 2 leel
Mnimum sedimentation basin aren = NA square faet For maximum waler depih of 8 feol

Water Quality Volume lor combined basing = NA cublc et SVALUE! slat & of depth
Mirimum Rter Dasin &8 = NA squara faat
Maximum sacimeniation basin area = NA square leal  For minimum water depth of 2 feat
Mnimum sadimantation basin ares = NA squarg leal For maximum waler depth of 8 leat
10. Biorstention System Desgned as Requied m RG-348 Pages 3-63 10 365

Raquired Water Quality Valumae lor Bioretenton Basin « NA cubic foet

11. Wel Basins Designed as Reguired in RG-348 Pages 38610 3N

Required capacity of Permanent Pool = NA cublcfest  Permanent Pool Capacity is 1.20 times the WOV
Required capacity al WOV Elsvation = NA cubic feel  Toial Capacity should be the Permanent Poo! Capacity

plus a second WOV
13 Conylryciad Wallends Dasigned as Required n FG-348 Pagas 3-71 10 373
Aaquirad Walgr Qualty Yoluma for Conslructed Watlands = NA cubie fag!
13. Agual.ogic™ Cartridas System Dasigned 35 Raquired in AG-348 Pages 3-74103-78

*+ 2005 Technlcal Guidancs Manual (RG-348) does nol axampl the mauired 20% Incraasa with malntenance conirmet with nqunl.og::"'



Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) (0 rent WOV « NA cartridges
Fillar basin area (ALA:) » Na square feel

Required Water Quality Volume for Contech StermFiiter Sysiern = NA cubnc feel

IHE SITRG RECARGENENTS FOR THE FOLLOWING BMPy / LOAD REMOVALS ARE BASED UEON ELOW BATES - NOT CALGULATED WATER QUALITY YQILUMES

15, Grassy Swalss Designed as Fequired in RG-348 Pages 3-51 10 3-54
Desion cagmears 10f the swalel

Dranaga Atsa o be Traated by ihe Swala = A = 000 acres

Imperdous Covar In Drainage Area = 000 acres

Hainfall Intengity = = 1.1 Inhe

Swale Slopa ~ 007 Wit
Sice Slope (2} = 3
Dosign Waler Dapth =y = D3R

Waighied Runoll Coefficient = C = #DIVIO!

Agy = Cross-sectional area ol lowin Swale=  #DVI! sl
Py = Watted Porimetar = aDIV/O!  fest
B, = hydraulic radius ¢f Tiow Cross-section = Acy/Py, = mIVE et
n = Manring's roughness coelficient = o2

154, Uging the Mathod Deacribed in the AG-343

Manning's Equation: Q= 149 A B, 7%
n

be0134xQ .y = ADVD leal
"ﬂ's'l

Q=CAs IDVD s
To caiculate the flow welacity in the swale
V [(Velocity of Flowi n the swala) = QfAcs = #DIVDI Risec
To calculats the resulting swale length
L = Minmum Swa'e Length = V (lU/sec) * 800 ({sec) =  #OIVMI  feal

i1 any of the resulting values do ncl maz! Iha desgn requiremant sat forth in RG-348, the design paramalers must be modified and he solver rerun

15B. Astemative Method using Excel Solver

Design Q= ClAs  3DVD  ofs

Manning's Equation Q « 075 ¢ls Emror 1= OO
Swala Wedihn B0 R

Instructions are provided Lo the nghl (green comments)

Flow Velocity 8DVl Ws
MolmumLength= DVl &

Instructions are provided to the right (bluo comments).

DOeasign Width = En
Cesign Discharge = o7Ecls Error2= a0V
Oasign Depth = 033h
Flow Velacity = 032 cls
Minimum Langth = 97,43

It any of the resulting values do not meat the design requiremant sat lorth in AG-348. tha design paramaters may ba modified and the solver rerun
it any of the resulting values siill do not meel the design requirement set lorth in AG-348, widening the swale bottom value may not be posaible

18, Vegeiatsd Filter Stripy Dasigred as Raquired » RG-348 Pages 3-55 10 3.57



Thate are no calculstions required for determining (ha load or size of vegetstive filter strips
Tha 80% remaval is praovided when the contributing drsinage area does not excead 72 feat (duection of llow) and
the sheet lew leaving the impervious cover ks directed across 15 leel of engineered filter sirips with maximum stope of 20% or

across 50 feel ol natural

gelation with a i

n slopa of 10% Thare an be 3 break in grada as long 99 no slops sxcesds 20%

! vegatative fiter strips are proposad lor 3n interim parmanent BMP, thay may be sized 23 descnbed on Pago 3-56 of RG-248

17. Wot Vaulls
¥ Required Load Removal Based upon Equalion 33 =

First calcul

the load ¢ 1at 1.1 inhour
RG-348 Page 3-30 Equation 3.4: G = 1A
C = runaff coefficient for the drainage area =
| = dasign rainfall intensity =
A = drainage area In acres =
Q = fow rate in cubic feet par second =
RG-348 Page 3-31 Equation 38 Vea = YA

Q = Aunc! rale calculated above =
A= Watar surfaze area In the wet vault =

Vea = Ovartiow Rate =
Parcanl TSS Remowal from Figure 3-1 {(RG-348 Page 3-31) =
Loac removad by Wet Vault =

i & bypass accurs at @ rainiall imensity of less than 1.1 inhours
Calculate the sificiency roduction for the actual rainfall intensity rote

Actua! Rainfall Intansity at which Wet Vault bypass Ogours =

Fraction of raintall treated krom Figure 3-2 RG-348 Page 3-32 =
Efficiency Reduction lor Actual Raintall intensity =

Rasultant TSS Load removed by Wal Vault =

13, Parmesble Concraly

FPERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

Designed as Required in RG-348

Designed as Ragquired i AG-348

Designad as Required m RG-248

Pages 3-3010 3-32 £ 3-79
NA 2]

213
1.1 ivhaur
1 acres

C = Runotl Coelficient = 0. 348 (IC)° + 0 328 (IC) + 0.03

0 14 cubic leesec

0.14 cubic leeVsec
¥5C square feal

0.00 fasl/sac

53 parcent
RVALUE!  Ibs

0% infour

075 percant
083 parcenl
KVALUED  Ibs

Pages 3-79 10 383

Pages 3-32

Michas! E Barroit PhD P E recommanded that the coe'licient lor E, be changed lrom 0 § te 0 65 on May 1 2006

Ergr=[1-({1-E} X (1 085E,) k{1 - 0.25E,})| X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = E, =
EFFICIENCY OF THE SECONO BMP IN THE SERIES = & =
EFFICIENCY OF THE THIRD BMP IN THE SERES = €, =

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

La=Eg XPX(A X248 X A, X054) =

20. Stormegotor
Paquirad TSS Removal in BMP Drainaga Arsa=
Imgervicus Caver Overtreatmant=
TSS Removal for Uncagtured Area =
BWIF Sinng
EHectiva Area =

Calculated Model Siza(s) =
Actual Modal Size (if multiple values provided In Calculated
Model Size or il you are choosing a larger model size) =

Surlace Area =
Overllow Rate =

G4 01 percant NET EFFICIENCY OF THE BMPs IM THE SERIES
84 00 parcant
7000 percent

000 percent

&47 53 Ibs

MNA EA
BNA
a Model Siza
#NA it
PYALUE! VYo
VALUE!
AVALUE %
WALUE' g
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Texas Commission on Environmental Quality

TSS Removal Calculatians 04-20-2009 Project Name: Manar Creek Unit S & B
Dets Prepared: A10/2015

Additional inlormation is provided for cells with a red triangle in the upper righl 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 dala entry fields.

Characters shown in black {Bold) ars calculated flelds. Changes to these fields will remove the sequations used In the spreadsheet.
1. The Reauired Load Heduction for the total project: Caleutstions from RG-346 Pages 3-27 10 3-30

Page 3-22 Equation 2.3 Ly = 272(4;xP)

where' Lurora, proseer = Reguired 7SS removal resulting (rom tha grop dovilop =80% ol tt dlpad
Ay = Netincrease in impervious araa for the project
P » Averagae annual precipitatian. inches

Sia Data: Datammine Requirad Load Removal Basad en Ihe Entira Projact
County=  Comal
Total project area included In plan * = 4567  acres Sueats
Pradevelopmant imparvious area within fa limits of he plan "= 0.00 acres 236,065 5.419
acigs

Tatal post-deve'opmen impenious ares within the limits of the plan’ =| 17.14 Lets SFAct
Total post-deve’cpmant impenvious covar Iraction ‘' = 0.38 82 6225 510,450 11718
P= =] U 1714

Lurorurmomer= 15383 ibs
* The values anlered in these helds should be for the 1olal projec) nrea

Number of drainage basins / gutialls areas leaving the plan area = s

Dralnage Basin/Outfall Area No. = AS12

Tola) drainage basinfouttall ares - 0.20 acras ¥ of Lats SFLol
Pradavelopmeni [mpenvious area wihin drainage basinfoutfall area « 0.00 scras Q 8225 000 acres of IC
Post-davelopmont impsrvious area within drainage basinoutfall area = 020 actas 8305 020 acres of ale
Past-developmant imgenvious rackon wilthan drainage basinfoutiall area 068 0.20 Total iC (=
b s B = 18 s

Proposed BMP = None
Removal eiciency « [ percent

Aqualogic Cartridge Fitter
Bloretention

Conlech StormFiltar
Constructed Watland
Exaanded Detantion
Grassy Swale
Retenticn { Irrigation
Sand Fifler
Stormeepior
Vegatated Filtar Strips
Vanechs

et Basin

Wet Vauk

RG-348 Page 3- 13 Enquaton 37 La= (BMP eificiency] x P x[A/x 34.6 + A; x 0.54)

wharg Az = Tetal On-Sita drainaga arza In the BMP calchmen! area
A = impervious area pr d in the BMP catchmen area
As = Panvious area remaining :n s 8P calchmant area
Ly = 758 Load remaved from thig calchment area by the proposed BMP

A= 030 acras # ol Lols SFiLat
A= 020 actas 0 8225 0CQ acres ol IC
By = 0.10 BOTES 8303 0.20 acres ol sl

La= a Ipg 0.20 Total IC (m




Desirad Ly res sagn = o b

F= RDIVIOI

& Cplc apture s BMP Type for thi Caloulations lrom RG-348 Pages 3-34 10 3-36

Rainlall Dapth=  #DIV01  Inches
Past Davelopmant Runclf Cosfficient = 0.49
On-site Water Quality Volume = #DIVIO!  cublic lest

Calciifavons trom RG-348  Pages 3-36 10 3-37

Oti-site area draining (o BMP = 0.00 acres
Off-sile Impanvious cover draining to BMP = 0.00 acres
Impervious fraction of oft-sile area = 0
Olf-site Runolf Coefficlent = 0.00
Oft-site Waler Quality Voluma = #DIVIOI cubic feet

Storage for Sediment = #DIV/OL

Total Capture Volume (roquired water quelity voluma(s) x 1.20) =  #DIVIO!  cublc feat
The lollowing sections are used (o calculate tha required water quality volumels) for the selectad BMP
Tho values for BMP Typas not salectad in call CAS will show NA

Cesigned as Required in RG-348 Pages 3-42 10 346
Required Water Quaity Voiume for rezention basin = NA cubic lest

imgation Acga Calculations
Soil infiltrstion/permeability rate = (8] e Entar determined pormaability rate or sssumed value of 0 1
Irvigation sree = NA squarg fesl
NA acres
8. Extandad Dotentinn Gesin System Designad as Required in AG-348 Papes 3-46 10 3-51

Requirad Water Quality Volume for extended datention basn = NA cubic feat

2. Fiter ] Designed as Required in RG-348 Pagos 3-58 10 3-83

Water Quaiity Valume for sadimantation basin = NA cubsc feat

Mzvmum filar basn area = NA squara laal
Maxdmyum sadimentation basin area = NA square lest For minimum water deplh of 2 feet
Minimum sedimentation basin area = NA sauare feol For maximum waler depth of 8 Isal

98. Partial Sedimanialion snd Filtration Sygiem
SF & Given Depth Given Deptn
Waltar Quality Voluma for combined casins = NA cubic faal FVALUE!

Mnimum filter bas'n area = NA square lesl

Maximumn sedimentation basin area = NA square feal For minemum waler depth of 2 lesl
NA squase feet For Grven water dapth
KWinimum sedimentalion basin amnea = NA square fest For maximum water depth of B leet
10. Bigrntention Sysiem Desgned as Rsquired In RG-348 Pages 3-53 10 3-65

Required Waler Quality Velume for Bioratention Basin = NA cublc fest

Width

i1, Wei Basina Designed as Required n RG-348 Pages 3-66 10 3-71
Aequired capacity ol Permanen! Pogl = MNA cubic leat  Permsnent Pool Coppeity s 1 20 imes the WQV
Raegquired capasty at WOV Elavation = NA cubiclest Tolal Capocity should ba the Permanant Foal Capacity

plus a secand WQV

12 Con 1 Casigned as Requirad in RG-348 Pages 3-T1 10373

Raquired Waler Quality Voluma for Construcied Werlands = NA cubic feet

13. Aqualoaic™ Canridae System Designed as Required n RG348 Pages 3-7410 378

** 2005 Technical Guidance Manual (AG-348) does not exempt the required 20™ increase with maintenancs contract with Agual.ogic \i



Aeguirad Sedimantation chamber capachky = NA cubic feal
Filter canisters (FCs) to a1 VIOV = NA canridges
Flllar basin area (RIAg) = NA squara teet
nt §t b

Reguired Waler Quality Volums for Contach StormFiller System = Na cubic las

THE S0 BEGUANEMENTS FOR THE FOLLOWING BMPs LLOAD REMDYALS ARE RASEQ UCON FLOY RATES - HOT CALCULATED WATER GUALITY YOLUMES

15. Grsasy Swales Designed as Required n RG-348 Pages 3-5110 3-54

swale

Dirainage Area lo be Trealed by the Svale =A = 0 00 acres

Imparvicus Cover In Drainage Area = 000 acres

Ralnlall intansity = i = 1.1 e

Swala Slops = 001 Wl
Side Slope (z) = 3
Design Water Deph =y = 033K

Walghted Aunctf Coofliclent = C = ¥DIVID!

Acg = cross-sectional ares ol fiow in Swale = 4DVl «f
Py = Watted Pedmatar=  WDIVOL  1sal
Ry = hydraulic radius of fow cross-section = Age/Py = 0N feat
n = Manning's roughnass coefficient » 0.2

bed in RG-348

#anning's Equation Q= 1.49 Acs R7S™
n

b= 013220 y = WOy tew
"lﬂsll

QuCla=  #DIVF  ols
To calculate the llow velocity n the swale
V {Velocily of Flow In the swaie) = QA = #DIVIDY /sac
To calculate ihe resulling swaie langth
L = Minimum Swale Length = V (f'sec) * 300 (sec) =  #ONVID- et

Il any of tha resuiting valuas do Aot maa! the desgn requinement sat forth in BG-348, the tesign paramaters mus! be modifed and the solver rerun,

158. Allemative Mathod using Excsl Solver

Dealgn Q= ClA=  #OWD ols

Mannng's Equanon Qe 076 cis Ergr 1= MO
Swalg Widtha 6.00 1

Insiructions are provided 10 the right (green commaenis)

FiowVelccty  #DIVIY  Rfs
Mnamumlenghs MOMVMDF &

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

Design Widih = a1

Design Discharge = 076 cls Emror2=  wOMDY
Design Deplh = o33t
Flow Velceily = 082k

Minimum Langth = 5748 i

Il nriy of the resulting values do nol meet the design requirement sel lorth in AG-348, the design paramelers imay be moddied and the solver rerun
Il any of tha resulting values €till do nol maet the design requiremant sot lorth m RG-348, widaning (he awale bottom value may not ba possibile

14, Vegutsted Filter Siripg Dasigned as Required in AG-348 Fages 3-53 10 3-57



There are no

quired for

ineng the Icad of size of vegeintiva fifter sirips

mmmhwmwwmmmamw-umnhﬁ{a—mmaﬂulm
hmﬂuwhmmwhmmBhﬂuiwhhﬂlltplm“mﬁop'ﬂw-

ocross 50 tewt of naty

g wih b

slope of 10 There can be 3 bresk in grade s long a3 no slope sxceeds 105

¥ vegetative hiter sthps are proposed lor an interim parmanent BMP, they may be sized a3 described on Page 3-58 of RG-342

17 Yol Youlis

Designed as Required in RG-348 Pages 33010 3-22 4 5-79
Paquired Load Remcval Based upon Equalon 33 = Na s
First calculate the load removal at 1 Y invhour
FG-348 Paga 3-20 Equation 3.4: O =CIA
C = runoH coefficien: for the drainage area = 0.5 € « Runall CoeMicient = 0.548 (ICY + 0.32a (IC) +» 0.03
i = design rainfall intensity = 1.1 invhour
A = drainage area in acres = 1 acres
O = llgw rate In cuble lee! per second = 0.56 cubic leeysec
AG-348 Page 3-31 Equation 3.5 Vgy = QYA
Q = Runoll rale calculated above = 056 cubic feaVsec
A= Watar surface araa in the wat vaull = 150 square feel
Ven = Overllow Rala = 0,00 leat/sec
Parcen| TSS Ramoval fram Figure 3-1 (RG-48 Page 3-31) = 57 percant
Load remevad by Wal Vault = #VALUEI  lbs
i & bypasa occurs i p rainfall intensity of less than | 1 infhourn
Calculnte the efficsency reduction lor the actus! rainfall intensity mite
Actual Ralnfall Intansity at which Wit Vauk bypass Occurs = 05 inhour
Fraction ol rainieli treatod hom Frgure 3-2 RG-348 Page 3-32 = 070 porcam
Efficancy Reduction for Actual Rantall intensity = 0.83 porcoant
Resuiant TSS Load removed by Wel Vaull = #VALUEI  lbs
13 Parmagbls Concrate Daxgnod as Requred n AG-348 Pagos 3-79 10 363
PEAMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19, BMPe Installed in n Serlen Desigiad as Required i AG-348 Pages 3-22

Michael E Barretl. Ph D P.E recommended that the cosllicwent lor E; be changed from 0 % to 0 65 on May 1 2008

Ercr=[1-(1 - E} X (1 - 065 x 1 - 0.25E,1)] X 100 = $4.01 parcan NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = €, = 1 1) parcent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E; = 7000 percant
EFFICIENCY OF THE THIRD BMP IN THE SERIES = Ey = 0 00 percant
THEREFORE. THE NET LOAD REMOVAL WOULD BE
A AND A, VALUES ARE FROM SECTION 3 ABOVE)
La=Ep: XPX(AXIEX A, X0 54 = 22103 bs
20. Stormcaptor
Requirad TSS Ramoval in BMP Drainage Area= NA s
e Covar O O0coC ac
rssn-—wuummu-- E ) s
BUP Sunrg
Effecive Arsa = NA Ea
Ceiculatod Modal Size(s) « A

Aciual Model Size (it mulipls values provided in Calculated
Mcdsl Size or if you are chocsing a larger model size) =

Surtace Area = NA
COverficw Rats = #VALUE!
Rounged Overfiow Rale = #VALUET V,
BMP EMiciency %e=  AVALUEI %
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Texas Commission on Environmenital Quality
TS5 Removal Caleulations 04-20-2009 Projact Nameo: Manor Creek Unit 5 & 6
Date Prepared: 3/10/2015

Additional Information is pravided 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 equalions used in the spreadsheet,
i ad {on 1of the kot olest: Calculations from RG-348 Pages 327 o 3-30
Paga 3-29 Equation 33 Ly, = 27 2(A,x P

wherg. L rava, przuger ® Aequired TSS removal rasulting from the propased develop = B0% of inc d load
£y = Net incraase in impervious araa for the projact

F = Average annval pracipitation, Inchas

Sia Dala Determune Fequirad Load Removal Based on Ihe Eatlre Project

County = Comal
Total project area included inpian *= 45.67 acres Stiesls
Pradavalopmant impanious arsa within the lmits of Ihe plan * = 0.00 acres 238,085 5418
Total post-davalcpment impervious area within the imits of the plan” = 17.14 acres Lol SfAo
Total post-davelopment imperaous cover fragtion “ = 0.38 a2 6,225 510,450 11.718
P= EX) inches i7.34
Luroras recusct = 15333 los

* The values entered m these flields should be for the total project ama

Numbar of drainage basins J outlalls areas lesving tha glan arga o ¢

8 i ion should be
Drainsgs Basin/Outfall Arsa No. = A 544

Tolal drainape basinfoutiali asea = 028

acres #ollols SFA
Predevelcpmant impervious area within drainage basinfoutiall ares = 0.00 acres ] 6225 0.00 acres o! IC
Post-davelopmanl impandous arsa within drainage basinfoutfall area = a7 BCI9S 7356 017 acros of sir
Posi-tevelopment impendcus fraction within drainage basin/outiall area = 0.81 017 Total IC (&
Lutespasm = 152 Ibs
Proposed BMP = Mone
femoval efficiency = ] parcent
Aqualogic Cartndge Friler
Sioratantion
Contach StormFiter
Construcied Watland
Extended Datenton
Grassy Swale
RAetention / irngation
Sand Filter
Stormeeptor
Vegstated Filter Sinps
Vorochs
Yvat Easn
Wet Vagh
FG-348 Page 333 Equaton 37 L = {BMP afficiency) x P x {4, x 34.6 + A ¥ 0 54}
whate Ac = Tetal On-Site drainage area In tha BMP catchmen| area
A = imparvious area csop n the BMP area
Ac = Pannoys area remanng 1 the BMP catchment area
La = TSS Load removed irom this calchment area by the propesed BMP
Ac= 028 agres b ol Lols SFot
A= 017 acres 0 6225 0.00 acres ¢l IC
Ao = ai acmes 7366 0 17 acres of sir
Ls= 0 los 0.17 Tatal IC (o



Desited Ly res nagn = o lbs.

F= #01V/0L

Caleulatons from RAG-348 Pages 3-34 10 3-36

Aainta’l Depth = #0101 Inchss
Post Developmen Runol Coefficient = 042
Onesile Waler Quality Volume = #DWIGI  cubic fest

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

Ob-site area draining to BMP = 080 acres
Otf-s% Impervicus cover draining to BMP = 0.00 ncras
impanvious fraction of off-sile area = [}
Ofi-site Runot Coeflicient = 0.00
Off-site Waler Qualty Volume = #DIV/0!  cubic feal

Storage lor Sedimant = SOTVIQ!
Total Capture Volume {mquired water quality volumai{s) x 1.20)=  #DIVI0T  cubic leet
The lollawing sections s used to calculute the required water quality volume{s) for the selecied BMP
The values lor BMP Types not selected in cell C45 will show NA

1. Agtpntiontrrigation System Designed as Required in RG-348 Pages 3-42 10 3-46
Required Waier Qrality Voluma for reiention basn = NA cuble feat
trrigation Area Calastations
Soll Infitrstion/permeshility eate = o1 invhr Enler dotermined permeability rate or sssumed milus of 0 1
trrigation srea = NA squars fest
NA acres
2. Extendsd Datention Basln System Designed 2 Required In AG-343 Pages 348 10 3-51
Reoquired Water Quallty Vo ame kc2 extendad datention basin = NA cubic feetl
9. Filtay orep (or Sand Fillacg Dasigned as Aaquirad in RG-343 Pages 2-58 1o 3-63

9A. Full Sedimantation and Filteation System

Water Quality Violume for sedimentation basin = NA cutbic fast
Minimum liter basin area = NA squara fgel
Maxmum sadimantation basn ares = NA squara t8el For minimum watar depth of 2 fes!
M r.mum sadimentation basm area = HA square leel For maximum water dipth of 8 lesl
B, Partin} Secdimentation and Flitmtign System
SF @ Glven Dapth Grvan Depth ‘Width
Water Quaity Volume lor combined basins = NA cubic feat F¥VALUE? 5
Mimmum fier basn area = NA square leat
Maxmum sedmantaton basn area = NA squang feel  For minimum waler depth of 2 foet
NA square feel For Grvan waler depth
Maimum sadmantation basn area = NA squane fesl For maximum water depth of 8 leet
10, Blorslention System Designed as Required n AG-348 Pages 3-63 10 3-85

Asquited Water Quably Yolums lor Boratention Basn = NA cubic fest

11, Wat Baging Designed as Required in RG-348 Pages 3-6610 3-71

Aequirad cagacty ol Parmanant Poo = NA cubicieel Permanent Pool Capacity is 1 20 imas the WOV
Required capacity at WOV Elevation = MNA cublciest Total Capacity should be the Permanent Foo! Capacity
plus & second WaV

12, Consituciad Wellands Desigred as Regquired in AG-348 Pagas 3-71 1o 373
Required Water Quality Volums for Construstad Warands < Na cubic last
13. Aqualogic™ Cartridae Syatem Designed as Reguirsd in AG-348 Pages 3-7410 3-78

* 2008 Technical SQuidance Manunl (RG-348) does not sxampt Ihe required 20° increase with mantenance confract with Agualogie™

288 3 8


http:Mdimtnllt.on
http:Flllr.1I

Requirgd Sedimaniation chamber capaclty = NA cubic fest
Filar canisters |[FCa) to real WQV = NA canridges
Fillas basin araa (RiA,) = NA squara leal
14, Stgrmwaigr Mapagemant §lormFiitar® by CONTECH

Required Water Quality Voluma lor Cemtesh StommFiller Systam = NA cubrc last

E EDNG REQUIREMENTS FOR THE FOLLOWING BMPa  LOAD BEMOYALS ARE BASER UPOHN FLOYW RATES - HOT CALCULATED WATER QUALITY YOLUMES

15, Grassy Swales Dasignad as Ragquired in AG-348 Pages 3-51 10 3-54
Design paramedars for the swile.

Dralnage Area to be Treated by tha Swate = A = 000 acras

Impenvious Cover in Dralnage Aren = 000 acras

Raintal intensity = | = 1.1 indnr

Swale Slope = 001 Wik
Side Stopa (2) = 3
Dssign Watar Depth = y = 033 h

Weighted Runoff Coefficiente C=  aDIVIO!

A¢; = Cross-sactional arsa of flowin Swale=  #0IVD  sf
Py, = Walled Perimeter = L ipet
Ry, = hydraulic radius of Bow cross-ssction = A/Py = KDIVIF  Heet
n = Manning's roughness coafficiem = 02

Manning's Equaticn: Q= 149 Age By §°°
n

b= Q13420 -y = FONT forat
‘j’“’s“

O=CiA= #DIVO ol
To calculate the low velocily in the swale
V (Velocty of Flow in the seale = OAq = #DIVI'  Wsec
To calculute the resulting swale length
L = Minimum Swale Length a V¥ (ft/sec) ' 300 (sec)=  ADIVIOI  faat

H any of tha resulting values do not meat the dasign raquirement set lonh In AG-348, tha dasign parametars must be modifed ard the soiver rerun,

15B. Altamativa Method using Excal Solver

DesignQ=Clas  #DWDI  cis

Marining's Equation Q = 076 cis Emor 1= ADIVIO!
Swale Width= BO0 R

instructions are provided Lo the nght (green comments)

Fiow Veloclly  #DIVID'  his
Minimum Langth = #0IVAD' R

Instructions are provided 1o the right (blus commants),

Dasign Width = L3 ]
Design Discharga = 076 cfs Ermor2a  HDIV'O
Design Depth = 033 f
Flow Valocity = 032 cis
Minimum Lengtn = 97 48 It

It any of the resulting values do not meet tha design requirement se! lorth in AG-344, the dasign parameters may be modihed and the solver rerun
I any of the resulting values still do not meet the design requiremant s&l lorh in RG-348, widening the swole bottom value may nol be possible

16 A Designed as Required in RG-346 Pagas 3-55 10 3-57


http:oio1ogn~_WC_"'RQ.lU

There are no caleulations required lor dalenmining Ihe load or size of vegetative filter strips

The 80% removal s provided when the conlributing drainage area does not exceed 72 leet (direction of llow) and

the sheet How leaving the impervious cover is direcled across 15 leel of engineered filter strips with maximum slope of 20% or
actoss 50 feel of notural vegaiation with 8 mazimum slope ol 10% There can be 8 break in grade as long as no slope exceeds 20%

N vegetative filter stnpe are proposad lor an Inlerim permanent BMP, they may be sired ps described on Poge 3-56 of RG-348

17. Wot Veults

Required Load Remaval Based upon Equaticn 3.3 =

First calculate tha load removal at 1 1 inhour
RG-348 Page 3-30 Equation 3.4 O =CA
C = runolf coethoent for the drainage area =
| = design rainfall intensity =
A = drainage area in acres =
Q = flow rata in cubic fest per second =

FAG-348 Page 3-31 Equalion 3.5 Yoa=0A

C = Runoff rate calcutated above =
A= Water surface area n the wal vaull =

Vo = Ovarflow Rale =
Parcent TS5 Removal from Figurs 3-1 (RG-348 Page 3-31) =
Lead removed by Wet Vaull =

it & bypass occurs ot o roinlall intenwsity of less than | 1 mhoura
Calculate the elhciency reduction for the sctual minfall intensity rale

Actual Rainfall Intensity at which Wat Vaull bypass Oocurs =

Fraction of rainfall (reated from Figura 3-2 RG-348 Page 3-32 =
Efficiency Reduction for Actual Raintall intensity =

Resultanl TSS Load removed oy Wel Vault =

14 Parmeshle cre

Designed as Required in AG-348

Designed as Requirad in RG-348

Pages 3-30103-32 & 3-79

NA ios

0.43
1.1 infhour
1 acras

C = Runoft CoeHicient = 0.546 I_ICJ: + 0328 (IC) + 0.03

0.47 cubic faalfsac

0.47 cublc leet/ses
150 squara fast

0.00 featisaz
A3 parcent

WVALUEE  Ibs

05 inhour

0 75 parcent
0 B3 parcent

MVALUE"  los

Pagas 3-7310 3-83

PERAMEASLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19, BMP3 ingtalied in a Saries

Designad as Required in AG-348

Pages 3-32

Michael E Barrett PhD P.E recommended thin the coeflician! lor E, be changed lrom 0 5 to 0.65 on May 3 2006

Erpr=[1-100« EJ X {1~ D65, x (1. D25E,))] X 100 =
EFFICIENCY OF FIAST BMP IN THE SERIES = E, =
EFFICIENCY OF THE SECOND BMP IM THE SERIES = B, =
EFFICIENCY OF THE THIRD 8MP IN THE SERIES = £, =

THEREFQRE. TrE NET LOAD REMOVAL WOULD BE
(A AND A YALUES ARE FRAOM SECTION 3 AZQVE)

L= Ergr X P X {A X 34.8 X Ap X054} =

28, Stormcegtgr
Reguired TSS R | in BMP Dy ge Area=
Impervious Cover Overtreatment=
TSS Removal for Uncaplured Area =
BMP Sizing
Effective Araa =
Calculated Modet Siza(s) =

Aclua! Mcdel Siza (il muitiple values pravided in Calculated
Meal Sive or | yau are choosing a largar mods| size) =

Surface Amga =

Cverllow Rata =

Azunced Overflow Rata =
BMP Efficiency % =

84,01 percent HNET EFFICIENCY OF THE BMPs IN THE SERIES
a5 00 percant

7000 percent

0040 parcent

184.08 Yos

s

ac

Ibs
NA EA
A

Model Sizo
WA o
BYALUEL ¥,
SVALUE| Ve
FVALUEI %
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Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Neme: Manor Creek Unit 5
Cals Prepared: J/10/2015

Additional information is provided for cells with a rad lriangle 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 flelds will remava the equations used in the spreadsheet.

Calculations from RG-348 Pages 3-27 10 3-30

Pags 3-29 Equaten 33 Ly, = 27 2{A,x P

whisra Ly rora sacuece = Required TSS removal resulting from the proposad o = 80% of 110ad
Ay = Nel increase in impercous ares for the project
P = Average annual precipitation, Inches

Site Oata. Detarmine Required Load Removal Based on the Entira Project
County=  Comal

Total project arsa included in pfan * = 4567 gcras Streals
Predevelcpment impervious area within the limits of the plan * = 000 acras 111,142 255\
Total post-development imparvious arsa within tha limils of tha plan” = 7.84 mcras Lois SFlLat
Total post-develcpment impervious cover Iracticn * =| ai7 a7 8225 230325 5288
P = a3 inches Tas
Lu raraL prcuser = 7036 Ibs
* The values antered in Ihese flelds should be lor the tolal project area
Numbar of drangge basing / oulizlis areas laaving the pian area = 6
Paramerars (This infe len should ba provided tor wac| H
Drainage Basin/Outiall Area No. x AS1
Total drainage basi‘outlall area = 1256 acres # ¢l Lots SFiLet
Pradavalopmant imparvigus area within drainage basinfoutiall area = 0.00 acras 23 6225 329 acres of IC lor lols
Post-devalopment Imparvious ares within crafnage basinfouttall area = £49 acras 95520 4406 220 acras of stront
Post-devalopment impendous fraction within dralnags basin/outiall area = 044 5.49 Total IC {pcran)
Lia nas assiy = 4927 los
3, Indjcate the propassd BMP Cods for this basin.
Proposad BMP = Sand Filler
Femoval afficlancy = 80 percent
Aqualogic Canridge Filtsr
Bioretention
Contach StormFilter
Constructed Welland
Exianded Dalention
Grassy Swale
Ratention / lirigation
Sand Filter
Stormeceptor
Vegsiated Filler Stdps
Veorachs
Wat Basgin
Wet Vault
AG-348 Paga 323 Equahion 37 Ly = (SMP alficiency] x P x (A 2 34.6 + A x 0.54)
whara Ac = Total Oa-Site drainege arsa in the BMP catchmen) area

A, = \mpervious &19a preposed in the BMP catchment ares
Az = Pervious araz remaining 0 the BMP catchmenl arsa
Ls = TSS Lead removed fiom this catchment area by the proposed BMP

A= 1256 acres

A= 549 acres rof Lots SFLot

A= 7.07 acres 23 8225 329 acres of IC lor Ions
bg= 5650 iss 95820 220 acres of street




Cesved Ly nva pen ™ =4 s
f= 098
Calculations kom HG-343 Pages M 10338
Faintall Cepin = 280 inches
Posi Develcpmant Runoll Coslficient = 032
On-sita Water Cuaiity Voluma = 41470  cubic lget
Calculntions from RG-348  Pages 3-36 10 3-37
Off-site area draining 1o BMP = 0.00 acres
Otf-alte Impenvious cover draining to BMP = 0.00 acres
Impendous fraction of of-sia area = [
Dif-sis Runoll Coefficant = .00
Qif-s1le Water Guslity Volume = 0 cubic leat
Storaga lor Sediment = 8284
Total Capture Volume (required water quality volume(s) x 1.20) & 40764 cubic feat
Tha lall 9 are used to caloulots the required watar quality volume(s) lar the salecied BMP
Tha values for BMP Types not selecled in cell CAS will shaw NA
L Batentlon/irrigstion System Designed as Required in RG-348 Pages 3-42 10 3-46

Required Water Quakty Voluma for rstantion basin » NA cubsc leat

rgaticn Area Calculations

Sail infitrstion/permeability rate = o inhr

Urigation ares = NA Square legt
acres
3._Extenged Detention Basin System Designed as Requited n AG-348 Pagas 346 10 351
Reguired Water Quality Volume for extended datention basin = NA Ccubic feat
B.Filter aren lor Sand Filery Designed a3 Required o RG-343 Pages 3-53 10 3-83
A, Full Sedimantation and Filustion System
Water Quality Vo'lume for sadmantationbasn = 49784  cubic feat
Memvmum Siter basn area = 304 squarg leat

NMaxmum sadimentation basin area = 20735
Mnimum sedimantation basn area » 5184

SF @ Givan Depih

Water Quaiity Volume lor combined basing = 45764 211426

cubic heet
Minimum Fiter basn aros = a7 square feal
Maxmum sedmantation basn ares = 16558

4e squar fest For Given waler depth
M rimum sedimeniaion basn aren = 109

10, Bloretention System

Dasigned as Roquited in RG-348 Pages 3-63 1o 3-65
Requirad 'Walar Qualty Volume for Boretenion Basin = NA cubic foot
11, Wet Basgles Designed a3 Requwad n RG-348 Pages 386103 M
Requrad capacly of Permanent Podl = NA cubcieat Permanent Pocl Capacity ta 1 20 tirmes the WOV
Required capacity at WOV Blevaton = NA cubicfoet  Total Capacity should ba the Permanent Pool Capacity
plus & second WOV
12 Conatructed Wallands Designed as Roquited in RG-148 Pages 3-71 10 3.73
Fequired Waler Quality Volume for Construcied Wetlands = NA cubic fnet
13, Agqualogic™ Cartridoe Syalem Designed as Required n AG-348 Pages 3-7410 378

** 2008 Technical Guidance Manugl (RG-348) does not axempt the required 20°. ncizase with marntenance contract with Aqualogic™

square feel  For minlmum water dopth of 2 feet
square leel  For maximum water depth ol 8 les!

Enter determined parmeability rate o assumad vatus of 0 1

Given Depth  Width Langtn

5.46

square lesl For minimum water depth of 2 fpet

square leet For maximum water depth ol 8 feet

0
F- 1]
80
o0
0

w0127
46.07765
184 3108

3834363
11,5184%
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Required Sedimantation chamb pacity =
Fifter canisters (FCs) lo lreal WOV =
Filler basin area (FlAg) =

Paequired Water Quality Volume for Contech SiormFlitar System =

THE STUG BEQUISEMENTS EOR THE FOLLOWING RUPs 1LOAD REMOYALS ARE BASED UBQN FLOW BATES - NOT CALCULATED WATER QUALITY VOLUMES
15, Grassy Swales Designed as Required in RG-343 Pages 3-51t03-54
Besign paramelars for the swale.
Dralmaga Asea lo bo Treatad by Ihe Swala = A= 000 acras
impervious Cover iIn Dralinags Area » 000 aces
Rainfall intansity = | = 1.1 indhr
Swak Slopa = GO M
Side Siope (1) = 3
Dasign Water Dapth =y = o2sh
Waelghted Runoft Caefficient = C = #DIV/O!
Aos = oross-sectiona area ol lowin Swales #DIVO o
Py « Welled Perimeter «  sDIVID!I  lest
Ry = hydraulic radis of fow cross-seclion = A/Pu = IDIVID!  feet
n = Manning's roughness coalficient = 0z
the n
Manning’s Equation Q= 1.48 A A7 5"
n
h,m;&;g -zy = ¥DIVAD Iget
§ s
QeCiA= ¥DiVD cfy
To calculnte the How velocity in the swale
¥ (velocity of Flow in the swalal = QiAgg = #DIVID!  ftfsec
Ta calculnto the resulting swale langth
L= mmmm-v(ww'm[&]- #OMD feat

If any of the resulting values do notl mesl the dasign requitament sal lorth in RG-342, tha dasign parmmatars must be modifisd and the solver rerun

158. Alternative Method uaing Excel Solver

Pesign Q = ClA

Manning's Equation O =
Swala Widih=

Insiructions are provided o tha nght (green commenta)

Flow Vialocity
Minimumn Langth =

Instructions are providad to the right (blus comments).

Dasign Width =
Design Discharge =
Design Depih =
Flow Valocity =
Minimum Length =

cubic feet

|

NA cubie fae

KD efs

2T ofs Eror 5 = 582
3B R

EDIVDL s
0o f

(3]
076 cfs Errar2= WDV
o33N
032 cls
9748 ft

It any of the resuiting values do not meet tha dasign requirement sel forth in RG-348 the design parameters may be modilied and the solves rarun

It any of the resulting valoes still do not meet the design requirement sat lorth n RG-348 wid

18. Vegeisted Filter Strips.

Desgned as Requited n RG-348

g the swaio bottom value may not be posaibia

Pagas 35510 357
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Thare are no caiculations required lor determining the load or size ol vegetalive lilter sirips

Tha 80" removal is provided when the contributing drainage area does not axcead 72 feol (direction of llow) and

the sheet Now leaving Ihe impervious cover is directed across 15 leet of engineered filter strips with maximum slope ol 20 ot
across 50 leel of notural vegelation with 8 maximum siope ol 10 There can be a break in grade as long as no slope excesdn 207

H vegetative hiter stnpa are proposed lor en interim parmanent BMP they may be sized as described on Poge 3-38 of RG-248

17, Wel Veults
Pequired Load Removal Basad upon Equation 33 =

First calcul

a1l
AG-348 Page 3-30 Equation 2 4: Q=CiA
C = runcH coalficient lor Ihe drainage arsa =
| = design rainfall intensity =
A = dralnags area In actes =
© = flow rate in cubls leat par sacond =
RG-348 Page 3-31 Equation 3 5: Vga=0/A

C = Runof rate calculated above =
A a'Water surface area in tha wel vault =

Voa = Overflow Rate =
Parcert TSS Remaoval from Figure 31 (RG-348 Page 3-31) =

Load memaved by Wat Vault =

it @ bypass ne dadl irsb ity ol less than 1 1 mvhours
Calculate the atficiency reduction for the actual ralnfall intersity rate

Actual Rainfall Intengty at which Wal Vaull bypass Occurs =

Fraction ol rain'all trealed from Figure 3-2 RG-348 Page 3-32 =
Etficiency Reduction lor Actual Ranfall Intensity =

Rasutant TSS Load

o by Wel Vauit =

18. Parmenbls Cancraly

Designed as Fequired n RG-348

Detigned as Required in RG-348 Pages 3-3010 3-32 4.3-79
NA Ibs
0.28 € = Ruroff Coetficient « 0 546 (1C)" + 0328 (1C) + 0.03
1.1 invhour
1 acres

0.31 cuble fegY/sac

0.31 cubic leaYsec
1E0 squara laat

000 leat/sac

45 percent
SVALUE!  Ibs

0 5 inhour

75 percant
083 perzant

MVALUE'  Ibs

Pages 3-79 10 3-83

PEAMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

13. BMPs instatied in 8 Sarjes

Designad as Required in BG-348

Pages 3-32

Michael E Barrett Ph D P E recommanded that the coafficient for E; be changed from 0 5 1o 0 65 on May 3. 2008

Err=[1-101-E) X {1-065E) x{1-025E)} X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = E, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES = By =
EFFICIENCY OF THE THIRD BMP IN THE SERIES = &, =

THEREFORE, THE NET LOAD REMOVAL WIOULD BE
{A, AND A, VALUES ARE FROM SECTION 3 AZOVE)

La=Em XPX{A X348 X A, X0.54) =

Required TSS Ramoval in 8MP Drainage Area=
Imparvious Cover Cvertreatment=
TS5 Ramoval for Uncaptured Area =

BMP Sizng
Efective Araa =
Calculated Mode! Size{s) =
Acual Modei Size (il multipla values provided in Calculatad
Mede! Siza or il you am choosing a larger model size) =

Surface Araa =

Cvariiow Rale =
Roundad Overfiow Rats =
BMP Efficlancy %a =

84 01 parcent NET EFFICIEMCY OF THE EMPs IN THE SERIES
85 00 percent
JU 00 parcent
000 percent
600992 ks
NA Ics
0000 e
0.00 lbs
NA EA
A
e Mods| Size
HNIA s
VALUED v,
IVALUEL ¥,
MVALUET %
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Texas Commission on Environmental Quality

TS5 Removal Caiculstions 04-20-2008 Project Name: Manar Creek Unit 5
Dete Prepared: 3/10/2015

Additional information is provided lor cells with a red triangle in the upper right carner. Place the cursor over the cell.
Text shown in blus 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 flelds. Changes to these flelds will remove the equations used in the spreadsheet.
a R Lo ctign [or Lha 1 G Calculations from RG-348 Pages 3-27 10 3-30
Page 3-29 Equetion 3.3 Ly = 272{A,xP
whara: L rara sreuger = Raquined TSS removal raauiting lrom Iha proptesd davalopment = B0%; of incrazsed load

Ay = N Increase in Imparvious area for Ihe project
P= & annual pracip Inches

Sitg Data: Catarmine Mequired Lead Remaval Based on the Entiie Projeci
County=  Comal

Tetal project area Included inplan ' = 4567 acres Siragls
Pracevelopment impanious area within tha limils ol me plan * = 0.00 acres 121,083 2.800
Tolal post-develapment imparvious 2rea within the limits of tha plan” = aza acres Lats SFlot
Total post-development impenvious cover fraction * = o1 | < 6225 235,580 5430
P= n nch 823
Lurora moser = 7383 Ios

* The volues entered m these lelds should ba lor the tolal project pea

Numbsr of drainage basins / cutfalls areas leaving the glan area = ’

Dralnage Basin/Outioli Area No. = AS2
Total drainage basinjoutiall area = 102 acres # of Lots SF0t
Predesalopmenl Impervious area within dranage basinfoutlall area = 000 neres s 625 0.50 acras ol IC for Iots
Pasl-devalcomen! impanvious area within drainage basinoutfall area = 0ea acres 7825 4102 018 atzes ol sireel
Fast-davalopmant impervious fraction withn dranage basin/outlal area = 0.67 0.68 Total (G (ocres)
L ot s = 810 Ibs

Proposad BMP = Grassy Swale
Ramoval slficlancy = 70 porcenl

Aquaiogs Cartridgs Filta
Buorstenticn

Contach SiormFilter
Construcled Watland
Extencad Datentlon
Grassy Swala

Agtention / trigaticn
Sand Filter ;
Slormeepior

Vegetated Filtar Strips
Venachs

Wel Basin

Wal Vauh

RG340 Page 3-33 Equalion 37, La= (BMP pificlency) x P x {A x 34.6 + A; x 0.54)

wharg Ac = Tota! On-Shie drainags area In tha BIMP calchment araa
A = Impanvious erea propossd in the BMP catchment aiaa
A = Parvous arsa remaining in the BMP calchment arga

L= 7SS Load from this calch arsa by the preposed BMP

Ac= 086 acies

A= 047 BEI9S # ol Lots SFiLot

s m 039 acres 2 8225 0.29 acres of IC lor lots
= w7 lbs TE2S 4 018 acres ol sireat

0.47 Total IC {(serag)
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Desiret Ly vyg pagw = an i1

Cateulations from RG-348 Pages 3-34 10 3-38

Asinfa’l Degth = 4.00 nchas
Fosi Devel: Runotf Coefficlent = 0.38
On-sile Water Qualtty Volume = a7e2 cubic lael

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

Oft-sita area draining to BMP = 0.00 acHes
Off-stie Imparvious cover draining o BMP = 0.00 acras
Impanious fracton of olf-sie area = o
Otf-ste Runofl Coefficient = 0.00
Ott-site Waar Quality Volume = 0 cublc taal

Storage tor Sediment = 952

Total Capturs Voluma (required water quality volume{s) x 1.20) = 5714 cubic fest
Tha lollowing seciions are used to calculsle the required waler quality volume(s) lor the selected BMP
The valuas lor BMP Types nol sslecled in cait C45 will show NA

Designad as Required n AG-348 Pages 3-42 10 3-48
Bequirag Water Qualty Volums 1of retenticn basin = NA cubic fest

Irrigation Acea Calkoulanans

Sall infiitretion'permeakility rate = o iy Enter delermined permeability rate or assumad valus ol B 1
Irrigation aros = NA square fest
NA acres
$. Extangdpd Dgigntion Basin System Designed as Required i RG-348 Pages 3-46 10 3.51

Aaquired Water Quality Volume lor extended delention basin = NA cubic faa)

s lor Dasigned as Required in RG-348 Papes 3-58 10 3-63
Sedi o
Watar Cuatity Voluma for sedimentation basin = NA cubic last
Minimum filtar basin area = NA square lest
Maxmum sedimentation basin area = NA squara feat  For mimmum water depth ol 2 fest
Minimum sedimentation basin area = NA square leet  For maximum waler depth of 8 st
SF @ Given Depth Given Dapth  Wigih Length
Walsr Quality Velume lor combined basins = NA cubic leat PVALUE! 5 &0 aVALUE!
Minlmum fillar basin area = HA square lsat S0 SVALUE
Maximum sedimeniation basin area = NA squase feet For mimmum waler depth of 2 leel g0 sVALUE
NA square fest  For Given walsr depth 90 WVALUE
Minimum sadimentation basin area = NA squase feal For maximum water depth of 8 fea! S0 PVALUEF
¢ Bl Designed as Required in AG-348 Pagas 3-83 1o 3-65
Reguired Watar Quality Volume for Bioretenton Basin = NA cubic fest
1. W, Hee Dasigned as Aequired m RG-348 Papes 3-88 1o 3-74
Aequired ity of P Poci = NA cubic e Permanent Pool Capacity i 1 20 hmes the WOV
Required capacity 81 WOV Elevation = NA cubicfeal  Total Capacity should be the Permanant Pool Capacity

plus & sacond WOV

12. Congtructsd Wellands Designed =5 Requred n RG-348 Pages 371 10373

Requirad Water Quality Voluma lor Canstructed Watlands = NA cubic leet

13. AguaLoole™ Cartridgs System Designed as Required in RG-348 Pages 37410378

*+ 2005 Technical Guidance Manual (RG-348) does nof exempt the required 20% increase with maintenancae confract with Agual o-gic""
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Requirad Sedimantation chamber capacity =
Filter canisters (FCs) to treal VIOV =
Fiiter basin arsa (RIAY) =
14 M. tal

Required Waler Quality Valuma lor Centach StormFiliar System =

NA
NA
NA

HA

oubic fest

cubic feet

THE SMG REQUIREIENTS FOR THE EOLLOVING EMMPs JLOAD REMDYALE ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES

35. Grassy Swaley
Design paramaters for the swale

Orainage Area 1o be Trealed Dy the Swala = A=
Imperviaus Cover in Dranags Area =

Rainfall intensiy = i =

Swale Slope =

Side Slope {2) =

Water Depth =y =

Weighted Runol Coefficien! = C =

Aes = cross-sactional area of Aow in Swals =

Py = Waeltad Parimetar =

Ry, = hydrautic radius al flow cross-saclion = APy =
n = Manning's roughness coalficient =

1 Dea n

Manmng's Equaton: O = 143 A RIS

n
p=Li342Q .4y =
y' 7 gt
Q=Cia=
To calculate the llow velocity in The swale
V {Velocity of Flow in the swals) = Qlf; =
To calculate Ihe resulling swole lengih

L » Minimum Swale Length = ¥ (fi'sec) - 300 (seci =

Designed as Raquived m RG-348

Pages 3-51 10 3-54

102 acres
NVALUE  acres
1.1 inihr
0025 Wh
el |
FVALUE
FVALUE! s
¥VALUEL oot
EVALUE!  fegl
o2
AVALUE'  lent
#VALUE!  cls
PVALUEl  fusec
MVALUE  faal

 any ol the resuiting values de not meet he design reqwremeni et fonth In RG-348, the design paramsters musl be modified and the soiver rarun.

158, Allemative Method osing Exce! Solver

Design O = ClA =

Manning’s Equation O =
Swale Widih=

Instruchona nre providad 1o the nght (green comments)

Flow Velotiny
Mirimum Lengih =

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

WVALUE!

43ds

cfs

Emor 1 = 582

310

VALUE
HALUE!

s
f

in
129 cls

AVALUE

033N
05t cts
154.12 ft

i any of the resulting valuss do no! meel the design requiremant set forth in RG 348, the design paramalers may be modified and the solver rerun
¥ sny of the mauling values still do nal mae! tha design requirement set forth in AG-344. wndening the swala bonom value moy not be possible

1 A !

Dasigned as Requirad in RG-348

Pages 3-55 1g 3-57



Thare are no calculations required for determining 1he losd or siza ol vegetative filter strips

The 80% removel ia provided whan the contributing drainage area does nol exceed 72 feat (direction of Row) and

tha sheel Hlow leaving the impervious cover is directed scroas 15 fee! ol engineered filter strips with maximum slope of 20% or
acroas 50 feel of natural vegelation with @ maximum stopa of 10%. There can be o beaak in grade as loag 98 no slops axcesds 20%.

I vegatative hiter stips are proposed for an interim parmanent BMP, thay may bo sizad a3 described on Page 3-56 of RG-348

17, Wet Vaullg Dasigned as Beaquired in AG-348 Pages 33010 3-324 2.79
Aequirad Load Removel Basad upen Equabca 33 = NA ibs

First calculate the load ¢ I a1 1\ infhour

RG-348 Page 3-30 Equatian 3.4 Q=CIA

© = runott cosfficient lor the drainage area = 0.49 C = Funoll Cosfficient = 0.548 (IC) + 0 328 (IC) + 0 03
| = design rainfall Intensity = }1 infhour
A = drainage area in acres = | acres
Q = flow rate In cubic ieel per seccnd = 0.54 cubic leal/soc

RG-342 Paga 3-31 Equation 35 Vos» QA

0 = RunoB rate calculated zbove = 0.54 cubic leavsec
A = Water surface araz in the wal vaull = 150 square leat
Vap = Ovarflow Ratg = 0.00 Isatisaz
Parcant TSS Aemoval lrem Figura 3-1 {RG-348 Page 3-31) = L3 parcenl

Load removed by Weat Vaull = #VALUE!  Ibs

it » bypass occurs ot a randall imensity of less than 1 1 nhours
Calculsie the efiiciency reduction for the aciual raintall inmtensity e

Actual Rainfall Intensity a1 which Wel Vaull bypass Occurs = 05 infour
Fraction o raintall treated from Figure 3-2 AG-348 Page 3-32 = 074 percant
Efficiency Reduction for Actual Ra/nfall Intansity = 083 parcent

Razultant TSS Losd ramoved by Wot Voul = ¥VALUE!  fos

18, Permeabls Concreto Designed as Requirad n AG-248 Pages 3-79 10 383
PERMEASBLE CONCRETE MAY ONLY BE USED OM THE CONTRIBUTING ZONE
18, BMPy instalied in » Series Designad as Aequired in RG-348 Pages 3-32

Michaal E Bamett, Ph D P.E. recommended that the coeflicient fos E, be changed rom 0 % 1o 0 65 on bay 3 2006

Eegr=[1-{1 - E) X (1 -0.E5E) x {1 - 0.25E))| % 100 = 94.01 parcant NET EFFICIENCY OF THE BMPg IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES o E, = 83 00 pargsnt
EFFICIENCY OF THE SECOND BMP IN THE SERIES = By = 7000 parcent
EFFICIENCY QF THE THIRD BMP IN THE SERIES = €, = 0 00 pescant

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

L= Ergy X P X (A X 34.6 X Ap X0.54) = $06.21 1ts
20. Stormegplor
Required TSS Remaval in BMP Drainage Areas NA Bs
Imparvious Cover Overtreatment= 0 0000 ac
TSS Removal far Uncaplured Area = 0.c0 [
BMP Siming
Effactve Area = NA EA

Catcutated Model Siza(s) = WA
Actual Model Size (i multiple values provided in Caleulated
Model Size or il you are choosing a larger model size) = 0 Mcdal Size

Surfaca Araz = NFA i

Guorfow Pale = AVALUEN VY,
Acundsd Overtiow Aale = #VALUED ¥,
BMP Efficlercy %= #VALUE! %
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Texas Commissicn on Environmental Quality

TSS Removsl Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Data Preparsd: 3/10/2015

Additional inlormation is provided tor cells with a red triangle in the upper right corner. Place the cursor over the cell.
Text shown In blue indicata location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

Characters shown In black (S0ld) are calculsted fields. Changes to these flelds will remove the equations used in the spreadsheet.

Caleulations from RG-348 Pages 3-27 1o 3-30

Page 329 Equalion 3.3 Ly = 27.2(A. x Py

whare: Lu 1o7a peouect = Raquired TSS rameval rasulting lrom the prop lap = 80% ol i d load
Ay w Nat Increase In Imperdous area for the project
P = Average annual gracipitation, Inchas
Site Data: Determine Pequired Load Remavat Basad on tha Entire Prajact
County = Comal
Total project araa included in glan "= 45.67 Bcres Swasis
Fradevglopment imparvious area within the flimits of e plan ° = 0 acras 121,883 230
Tatal posi-dave'opment Imparvious area within tha limils of the plan” = 8231 acres Lots SFiLat
Total posi-development impervious cover traction * = 0.18 23 5,225 236,580 5.430
Pa 33 inches 8.23
Luvera poscr = 7388 Ibs
* The values entered in these lields should be for the total projec! aren
Numbar ol drainage basing / oulfalls areas leaving tha plen area = *
2 nge Ansin Pa n
Crainage Basin/Outfall Ares No. = AS3
Totel drainage basn/oulfall area & 028 acros # ol Lots SFLet
Pradevalopmant Imparvious area whhin drainage basin/outlali ares = 000 Bcies 05 8225 0.07 acres ol 1T for lois

Post-development imparvious aras within drainage basinoutfall area = oor nCres

- acras al srest
Past-development iImgervious hachen within dra'nage bas'n/outfall ares = 0.26
Lt roes masn = 64 lbs
Ingizal rt
Proposed BMP = Veg d Filter Strips
Removal efficlency = 80 percani
Aqualogic Carnridgs Firer
Bioretantion
Contach StormFiltar
Constructed Watland
Extanded Detention
Grassy Swala
Ratention / Imgation
Sand Filtar
Slormeapion
Vegeialed Filter Strips
Vonachs
‘Wal Basin
et Vaul
RG-348 Page 2-33 Equaton 37 Ly = (BMP efficency) x P x (A x 3.6+ A, x0.54)
wherg Ac = Total On-Site drainage area n the BMP calchmanl area

A = Impanvious area propesed n he BMP calch arpa

As = Paraous arsa remaning n tha BAP catchmant ares

L = YSS Load @ brom this caichmant acaa by the proposad BMP

Ag=n L} ] Bcres

A= oo7 acras # of Lots SFfLot

Ap = o2 acras 0.5 6225 0.07 mcras of IC for lots

La» L] Tos 0 acres of srest




Calculations lrom RG-348 Pages 3-34 10 3-36

Rainfell Depth = 230 inches

On-site Water Quality Volume = 571 cubic lest

Calculatons rom RG-328  Papes 3-35 to 3-37

Off-s'la area draining 1o BMP = 0.00 acres
Off-sie Imparvious cover draining to BMP = 0.00 acras
Impandous fraction of off-site area 0
Ofi-sita Runolf Coefliclen = 0.00
Oti-ssle Water Ouality Valuma = ] cubic faet

Storage for Sediment = 114
Total Capturs Volume {required water quality volume(s) x 1.20) = 885 cubic feat
The following sections are used (o calculote the required waler quality volume{s) lor the selacied BMP
The values for BMP Types nol salactad in call C45 will ghow NA

Designed as Raquired in AG-248 Pages 3-42 10 3-46
Requited Watar Quality Voluma lor retention basin = HA cubic feal

Imigation Arga Calculations

Solt Infiltrstl or/parmaability rate = o1 inhr Entar determined parmeability rate or assumed value of 0 ¥
Wrigation sres m NA square lest
NA acras
A _Exisndad Dutantjop Basln Sysiam Designed as Requited in RG-348 Pages 3-46 1o 3-51

Required Water Qualty Voluma for axended datantion basin = NA cubic fes

9. Fitter arsa ! Designed as Required in RG-348 Pages 3-58 t0 3-83
84, Full Sedimentation and Filivation System

Water Quaelity Volume for sadimentation basin = NA cublc feat
Minimum fier basin area = NA squars fest
Maximum sedimentation basin area = NA squars fest For minimum water daplh of 2 lest
Mnimum sedimeniation basin area = NA squara leal For marimum water depth of 8 fest
Watar Quality Velume for combined basing = NA cubc lagt SVALUE! sl at 4" of cepth
Minimum filter basin area = NA square leet
Maximum sedimentaticn; basin area = NA square feel For mimmmum water depth of 2 lest
Minimum sedimentation basin area = NA squama fest For marimum waler dopth of B leei
1. Blomtention Sysem Dessgnad as Required in RG-343 Pages 3-63 1o 3-65

Requiad Wate: Quality Voluma for Bicralenton Basin = NA cubic faat

11. Wat Bgains Designed as Raquired in RG-348 Pages 3-68 10 3-71
Reguired capacty ol Permanant Pool = NA cubicfeet  Permasnent Pool Capacity is | 20 hmes the WQV
Required capacity at WQV Elevation = MA cubiclest  Total Capacity should be the Pe Poal Capecity
plus » second WOV
12, 1 d Dasignad as Requirsd in RG-348 Pages 3-T1103-73
RAequirad Water Quality Voluma tor Constrycted Wetlands = NA cubit: faag
13 Agual.ogic™ Cartridge System Designed as Required in RG-348 Pages 3-74 10 3.78

* 2008 Technical Guidance Mamul (RG-348) does not exempl Ihe required 20 with with Aqml.u-g)l:m




Required Sedimentalion chamber capacity =
Filter canisters (FCs) to reat WQV =
Fiher basin area (RiAg) =
ar ement S1

Raquired Watar Cuality Volume for Contech StarmFiller Systam =

NA cuble feel
NA canridges
NA s7uarg leet

Na cubic feel

IHE STMG BEQUIREMENTS FOR THE FOLLOYANG BMEx [ LOAD REMOYALS ARE PASER UPON FLOW BATES - HOT.CALCULATED WATER QUALITY YOLUMES

15. Grasgy Swales

Drainage Arga 10 Do Treated by the Swale = A =
Imparvious Cover in Drainage Ares =

Aalnfall rtensiry =i =

Swale Skepe =

Side Sopa{z) =

Dasign Watar Depthey =

Waeighted Runoff Costficieni = C =

Aoy = crogs-sedlional area of fiow in Swala =

Py = Waollad Perimetar =

By = hydraulic radius of liow cross-section = APy, =
n = Manning's roughnass ceafficent =

the Mast Dasacril Al

Manning's Equation: O = 1,43 A, Ry** §**
n

b=00320 .5 =
’!ﬂ'sdl

QaCia=s
To calculate the llow velocity in the swale
V {Velocity of Flow in the swalel = QfAs =
To calculata the resulting swale langth

L = Minimum Swale Length = V {ft/sas) © 300 (sec) =

Designed es Raquired in RG-348

Pages 3-51 fo 3-54

¥V fuet

BDVD cls

ADVOE fest

1 any of the resulting values do not meel the design raquiramant sat lorth In RG-348, tha dasign parameters must ba modilied and the solvar rarun

158. Atemative Msthod u=ing Excel Solver

Design O =Ci =

Mannng's Equation Q=
Swals Widtha

Instructions are prawvided to the nght (green comments)

Flow Velocity
Mnimum Length =

Instructions are providad 1o tha right (blue comments)

Design Width =
Cesign Discharge =
Dasign Depin =
Flgw Valocity =
Minimum Length =

WDIVD  cls

0.76 cfs
6.00 &

Emori=  #OIVADI

poiviOL s
v

vh
078 ¢fs
033 ft
032¢cls
g748 0

Eror2= #DIVO

I any of the resulting values do not meel the denign requirement set forth in RG-348. the design paramaters may be modilied and the solver rerun
W any of the resulting values still do not meet the design requiremant set forth in RG-348, widerning the swale bottom value may ndt be posuible

13. Vegatwted Filler Sttips

Des:gned »s Required n AG-348

Pages 3-58 10 3-57



There ara no calculations required for delermining the load cr size of vegetative filler sirips
The 80% removal is provided when the contiibuting drainage sres does nol sxceed 72 feat (dirsction of Row) and
the sheat llow leaving (he impervious cover ia direciad across 15 feet ol engineerad filter strips with maximum slope of 20% or

across 50 feet of natural with a

siope of 10°%. Thare can be a break in grade as long as no siope exceeds 20%

M vegetstive filter stnps are proposad for an interim parmanent BMP, thiey may be sized ss described on Poge 3-58 ol RG-343

17. Wet Vaults
Required Load Removal Based upen Equatoa 33 =
Furst cal tha lsad d ot 1 1 inhour

RG-348 Page 3-30 Equalion 34 O=CA

C = 1unoH coalficiant lor the drainage area =
I = design rainfall intensity =

A = dininAge area in acres «

O = flow rala (n cutlc 1asl par secand =
RG-348 Page 3-31 Equalion 3.5. Voo = O/A

Q = Runolf rate calcutated above =
A = Waler surface aiea in the wel vaull =

Ven = Overllow Rate =
Parcanl TSS Rameoval from Figure 3-1 (RG-348 Page 3-31) =

Load rsmoved by Wet Vaul =

i & bypass occurs ot o ranfall intenally of less than 1 1 infhours
Calculate the slficiancy reduction lor the actus! raintall intensity rate

Actual Rainfall Intensity al which Wel Vault bypass Occurs =

Fraction ol rainfall reated krom Figura 3-2 RG-348 Page 3-32 =
Efficiency Peduction lor Actual Ralnfall Intensity =

Rasultan! TSS Load removed by Wel Vault =

18, Permeable Cancrels

PERMEABLE CONCAETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs ingtalied in & Series

Designed as Required i RG-348

Designed as Required m RG-348

Designed 8s Required in RG-348 Pages 3-30103-3243-79
NA s
0.15 € = Runat! Contficient = 0.545 ()" « 0 328 (1C) + 0.03
1.1 infhour
! acres

0 18 cubic leet/sec

0.16 cubc feelsac
150 pquars feal

.00 leatisac
1 parcent
KVALUE'  Ibs

O 5 infhour

074 percanl
0.83 percen
AYALUEI  Ibs

Pages 3-79 10 3-83

Pagoes 3-32

Michael E Banelt. Ph D P E mcommended thal the coethicient for E, be changad from 0.5 10 0.55 on May 3, 2005

Ergre[1-(01- E) X (1 - 0B5E,) x (1 - 025€,))) X 100 =
EFFICIENCY OF FIRST BMP IN THE SERIES = €, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, =
EFFICIENCY OF THE THIRD BMP IN THE SERIES =€, =

THEREFQRE. THE NET LOAD REMOVAL WOULD BE
{A AND Ay VALUES ARE FROM SECTION 3 ABOVE)

La=Eyor XPX[AXIB XA X054) =

29. Srormesptor

Required 7SS Removal In BMP Drainage Areas
Imgervious Cover Ovedreatment=
TSS Remova! lor Uncaptured Area =

BMP Sizing
ENeclive Area =
Calculatnd Modal Siza(s) =
Actual Model Size (Il multiple values provided in Calculated
Modai Size o  you ara choosing & larger model size) =

Surlace Aea =
Qvedicw Rate =
Reounded Ovarfiow Rate =
BMP Efficiency % =

Ly Valug =

94 01 percent NET EFFICIENCY OF THE BMPs IN THE SERIES
25 00 parcent
70 00 parcent

000 percant

NA
a Modal Size

WA 0
WALUE'  Va
WVALUE' ¥,
BVALUE! %
ALUE!  1bs
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Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Neme: Manor Creek Unit §
Date Prepared: 3102015

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

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) ere calculated fislds. Changes lo these fields wlli remove the equstions used in the spreadsheet.

Caleulations from RG-348 Pages 3-27 to 3-30
Page 3-29 Equation 3.3 Ly = 27.2(A,x Py
whers. L moma emoger = Raquirad 7SS J g rom he propasad de =Bl d load

Ay = Nat increasa in impanious araa lor the promect
£ = Average annue! precpitaren, inches

Site Date: Determing Required Load A Basad on e Entice Projct
County=  Comal

Total project area incuded mplan "= 4567 Bores Straels
Pradovelopment imparvious area within tha imis of the plan " = ores 121.883 2800

Total posi-davalopment imparvious arsa within the Iimils of the plan” = 8231 acras Lots SFiLa
Tolal posi-development imgenicus cove: draction * = 0.18 a8 6225 236,550 5430
P= EX] Inchos 93

L rota proser = 788 Iby

* The values snteced in these heids should be for the total project arsa

Number of drainage basns  cutfalls areas leaving e pian area = L]

Orainage Basin'Outiall Arsa Ho. = AS4

Total drainage basinfcutfall area = 5 acres "0l Lots SFic!

Prodevelopimant impanvious area within dranage basinfoutiall area = [ 1] acres 5 6225 0.71 acres ol IC for lots
Post-development impandous amea within drainaga basinjoutfall araa = orn acres 2cres of strept
Post-dovelopment impervious lraction within drainage basinioutfal area = 014
b

Lumssas= 841

RG-348 Page 3-33 Equation 37 Ly = (BMP elficiency) x P x (A x 34,8 » A, x 0.54)

where Ac 3 Total On-Site drainage wrea In the BMP catchment area
A = impanvious area prop in the 8mP area
As = Perious area remaining in ihe BMP calchment ansa
La = 7SS Load ramoved kom this catchment ama by tha proposad BiaP

A= 5 acred
Ao oan acres ¥ ol Lots SFiLol
Ana 4.5 actes 5 6225 07t azres ot IC for lols

La= e bs 0 acras ol sueel
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Desired Ly nes pas =

Aalnlall Cepih =
Runoft Cosfticianl =

Posi Devalop
On-sita Waler Quafity Yolume =

Ol arga draining 10 BMP =

Off-sits impervious covar draéning 1o BMP =
knpenvious fraction o cHl-sile area =
Ott-site Aunci Cogthcient =

Otf-site Waler Quality Volume =

Sworegs for Sediment =
Totsl Capture Volums [requirad waler quality volume(s) x 1.20)=

Calculatons lrom RG-348 Pages 3-34 10 3-35

1.60 nghis

Lyl cuble fast

Calculations lrom AG-348  Pages 3-36 10 3-37

000 acres
0.00 BCres

o
0.00

[} cublc leet
P48

5677  cubic fest

The loliowing sections are used lo calculste lhe required waler quality voiume(s) lor he salocied BMP

The values lor BMP Types not selected in cell C45 will shaw NA
Z.Betantion/irrigation System

Requived Water Quality Voluma lor retanticn basin =
frrigabon Atea Calculabions

Soil intitradea/permanbllity rete =
hrigation ares =

8. Extended Detantian Bagin System

Raquired Watar Qualily Volume for exténded dalenhan asin =

9. Filley srea for Sand Eliters
9A. Eull Secimentntion and Fiitortion System

Warter Qualfty Volume for sedimantation basin =

Moumum Biter basin area =
M son bazin ares =
Minmum sadmantation basin arsa =

28, Pertis! Sedimantstion end Filtation System
Water Quality Vo'ume ior combrnad basins =
Mmimum fiter basin arsa =
Maximum sadimentation basin area =
Minimum sedimentation basin area =
19, Blaretention Bysiem

Hequirad Water Quality Volume lor Blorelention Basin =

11, We Baslne
Requirad capacity of Parmanent Podl =
Raquired capacity at WOV Elevalion =
12, Conatructed Wetlands
Required Wale: Qualily Volume for Construcied Wellands =
13, Anysloglc™ Cartridge Systom

Dasigned as Required in AG-348

Designed as Requiced n RG-348

Designed as Regquired In AG-348

Designad as Required n AG-348

Designed as Raquirad n RG-348

Designed as Required in AG-348 Pages 3-42 10 3-45
Na cubic leat
o b Enlar delermined parmeability rate or gssumed value ol 01
NA squara fael
NA acres

Pages 3-46 10 3.51

NA cuble feal

Pages 3-58 10 3-63

NA cuble fael

NA square feet

NA square fsel  For minumum waoler deptlh of 2 leet

NA square fead  For mazimam water depth of 8 lest

NA cutic feet PVALUE! sl at &' ol dspth

NA squara leel

NA square feet For mimemum water depih of 2 feet

MNA square leel For maximum water depth ol 5 leat
Designed as Required in RG-348 Pages 3-83 10 3-65

NA cutic leat

Pages 3-66 1o 3-7T1

NA, cublc lea!
NA cubic heat

Permainani Poal Capacity is 1.20 imes the WQV
plus & second WOV

Pages 37110373

KA cubic fesl

Pages 3-7410 3-78

** 2005 Technical Guidance Manunl (RG-348) doss not sxempt the required 20% increase with maintenance contracl with Aqualogic™

Toltal Capacity should ba the Permanent Paol Capacily
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Raquired Sadimentalion chamber capacty = NA cubic faet
Filter canigtars (FCs) to raat WOV = NA canr.dges
Filer basin aree (RIA] = NA square leet

15 Gragey Bwaleg Designad as Required »n RG-343 Pages 351 1o 354
Resign pyrymatars ot ihe Swale

Dralnzge Arga 10 Dé Treated by the Swale = A = 000 acres
Impanviaus Cover In Drainage Asea = 000 acres

Raintall intensity = | = 11 e

Swale Slope = 00w

Side Slope (2) = 3
Dasign Water Depth =y = oxn

Waighied Aunoff Coafficient =C=  #DIVD!

Acy = croas-sactional ares of flowin Swale = sOIVI0! sl
Py = Wstied Perimatar=  #DIV/O  fes)
Ry, = hydraulic radius ol fow cross-saction = AfPy =  #DIVAR  fes!
n = Manning's roughness coelficient = o2

15A, Using the Method Degcribed i the RG-339

Manning's Equation. 0= 148 A, RS
n

p-QIM20 .z = OV fasl
,lﬂfl

Q=CiA= #DIVO! s
Te calculate e flow velocily in the swale
V (Velocty of Fiow in the swals] = QA5 = aDWOI  Rsac
To calculale the resulling swole length
L = Minunum Swalo Laagih = V (fsec) " 300 (sec) = #DIVADI  lest

Il ary of ira resulting valuas 0o not medt the design requirerent sal lorh in AG-348, 1he design p must ba modiflad and e solver rarun

158. Allamative Method using Excel Solver

DasignQ =CiA=  aDVDI s

Maanng's Equation Q = 0B ¢els Emor 1= WDIVA!
Swals Widh= BCOR

Instruchions are provided 10 the nght (green comments)
Flow Velocity 200Vl s

Minimum Length = S0IVOY @
Insiructions are provided to the right (blue comments).

Dasign Width = L1

Design Discharge = 078 cis Encr2s  #DIVIOH
Design Dapth = caan
Fiow Velocity = 032cls

Minimum Length = graat

1 any of the resulting values do nol meel Ihe design requiremant sot lorth in RG-348. the design parameters may be modilied and the solver rerun
1 any of the resulting values still do nol maet Ihe design requiremant sat lorth in RG- 348, widemng Ihe swale bottom value may nol be poasible

18. Veqyetated Filter $iripg Designed as Raquired in FIG-348 Pages 3-85 1o 3-57
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There are no caiculet quired lor ining tha load or size of vegatative filter strips.
The 80" remowal is provided when the contribuling drainage arsa does not exceed 72 leel (direction of low) and
the sheet liow leaving Ihe impervious caver is directed across 15 lest of engineered filter strips with marirmum slops of 207 or

50 haet of | veget with 8 slops of 10% There can be 8 bresk in grade es long 86 no wope sxteeds 207s
¥ vagatative fillar strips ars proposed lor an intarim p BMP, they may Be sired as descnbed on Page 3-38 of RG-38
17, Wt Vaults Designad as Raquired in RG-348 Pages 33010 3324379

Reguired Load Removal Based vpon Equaion 33 = LEY B

First catcutate the load il 1.0 infhowr

AG-348 Page 3-30 Equaticn 3 4: O =CA

C = runofi coefficien) for the drainage area = 0.08 € = Runol! Coalficient = 0 54 (IC)' + 0 328 (IC} + 0.03
1 = dasign rainfall infansity = 1.1 inhous
A= drainage area in acres = 1 scres
O = flaw rate In cuble feet par second = 0.09 cubic fansec

AG-348 Page 3-31 Equaton 35 Vgan Q'A

0 = Runoff rale calculated sbove = 0.09 cubic feetfsac
A =\ alar surface area in the wot vault = 150 square faat
Ven = Ovarflow Rate = 0.00 lsat/soc
Percant TSS Removal Irom Figure 3-1 (RG-348 Page 3-31} = 51 patcenl

Load removed by Wet Vault = SVALUE!  bs

H a bypass o & rmntall § y of less than 1 | invhours
Calzulate the afh y reduction lor the sctusl rainfall intensity rals
Actual Rainfall Intansity at which Wet Vault bypass Ocours = 0% infhour
Fraction of ra:nfall weated from Figure 3-2 RG-348 Page 3-32 » 0 7% parcant
Ethcioncy Reduction for Actual Rainfall Intensity = 0.83 parcent

Rosultan! TSS Load removed by Wel Vaull s IVALUE! s

18, Parmesble Concrete Denignod as Aequired m AG-348 Pages 3-7910 3-83
PEAMEABLE CONCRETE MAY ONLY BE USED OH THE CONTRIBUTING ZONE
19, 8MPs Ingtalled In o Serlen Dassgned as Reguired m AG-348 Pagas 3-32
Wichasl E Barrott PhD P E mcommended that the coethicient for B, ba changed trom 0 5 1o 0 65 on May 3, 2006
Evgy=[1-((1-E\) X {1 - 0B5E,) x {1 - 025E,))| X 100 = 9401 percant  NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES = E, = 5900 percent
EFFICIENCY OF THE SECOND BMP iN THE SERIES = E; = 70 00 parcant
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E, = 04 parcent

THEREFOAE. THE NET LOAD REMOVAL WOULD BE
A AND &, YALUES ARE FROM SECTION 3 ABCVE)

LazEsn XP X [A X 346 X A, X0.54) = B4275 s
20. Stormeaptor
Peguired TS5 A | in BMP Cranage Arsas NA bs
Imparvious Cover Overreatmant= 00000 ac
TS5 Removal for Uncapiured Arpa = 0.00 os
BMP Sunng
EHective Ared » NA EA

Calculated Model Size(s) = NA
Actual Mode! Size (il muticls values providad in Caiculated
Madei Size or if you are choosing a larger model size) = 0

Surface Ared = A
Cvarflon Rate = SVALUE)
Rounded Overfiow Rate = #YALUE|
BMP Efficiency %= AVALUEI
LaValue =  #VALUE)

eSS E



TSS Load Credit =
1s Suificigrt Treatment Available? (TSS Cradil > TSS Uncapt)

155 Troatmend Ty BMVP (LM + TSS Uncapt ) =

Pequiied TSS Removal in BMF Drainage Arsas
Imparvious Cover Oventraslmant=
TS5 Removal for Uncaplured Area =

BMP Sizing

Effective Ared =
Caiculated Mode! Siza(s) =

Actudl Mode! Siza (if choasing larger model slza) =

Surface Area =

Cvanlow Rate =
Roundad Ovarflow Rate =
BMP Efficioncy % =

Lp Valye =

TS5 Load Credit =
Is Sulficlent Treatment Availabla? (TSS Credit = TSS Uncapl)

TSS Treatmant by BMP {LM + TSS Uncapt) =

MVALUE!
IVALUE!

FVALUE!

NA
00000
000

NA
EN/A

VxI000

7.10
KVALUE!
WVALUE!
MVALUE
FVALUEI

FVALUEI
MVALUEI

PVALUE!

bs
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Texas Commission on Environmental Quality

TS8S Removal Calculations 04-20-2009 Project Name: Manor Creek Unit 5
Date Prepared: 3/10/2015

Additional Information is provided for cefls with a red Iriangle in the upper righl cormer. Place the cursor over the cell

Taxt shown in blue indicate lecation 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 wiil remove the equations used in the spreadsheet.

Caleulations from RG-348 Pages 3-27 10 3-30

Page 3-29 Equation 3.5 Lu=27.2(Aux Py

whire: Ly vorar proseer = Required TSS remaval resulting fram (he propasnd develapmant = B0% of inc d kad
Ay = el increase In impervious area for ihe project
P = Avarage annual precipitation, Incheas

She Data: D fequired Load A ! Bassd 00 the Entre Project
County=  Comal

Total projact area inciuded in plan * = 4567 Bcres Streels
Pradeveicpmant impervious araa within he fimits ol the plan * = 0.00 acres 121,683 2800

Tetal post-devalopmant impsrious araa withn the imits of the plan’ = 8231 acias Lots SFLot
Total past-devalopmen! impervious cover fraction * = 0.18 28 8.225 236,550 5430
P= 33 h B.23

Lurgra proser = 7388 ibs
= The values sntered In these fislds should be for tha 1otal project area
Number of drainags basins / outfalls areas leaving the plan area = 1]

Drainage BasinOutiall Area MNo. = ASS

Total drasnage basin/outtall araa = 08 acres ¥ of Lots SFiLg!
Predavelopmani imparvious area within drainage basinjoutfall area = 000 acres 2 8225 .29 acres of IC for Iois
Post-develcpmant impenvdous araa within drasnage basin/outfall area = 029 acres

acias ol straet
Post-development imparvious fraction within dranage basin/outiall area = 0.34
Lo This masn = 257 \bs
4 Indicats the proposed BMP Cods for this basin.
Prop 8MF = Veg d Filter Strips
Remavel efiiciency = 80 parcent
Aqualogic Carridga Filter
Blorstantion
Contach StormFilter
Constructed Wetland
Extgndad Detantion
Grassy Swale
Ratention / Imigation
Sand Filtar
Siormeaptor
Vegetaled Filter Strips
Vortechs
Wat Basin
Wel Vault
FAG-248 Paga 3-33 Equaton 37 Lg= [BMP effisiency) 1 P x A x 34,6 + Ap x 0.54)
whare A; = Toral On-Site drainage area in the BMP catchmant area

A= Imp area prop in tha BMP catshy arge

As = Paraous 4rea remaining in tha BMP catehment aras

Lu = TSS Load removed kom this calchmant area by the proposad BMP

A s 0.83 acres

A= 029 acres #ofLets SFAot

Ar= 0.54 acmas 2 6225 D22 acras ol IC lar lots

La= 260 Ibs 0 acras of streat

5 b o T the draina utialt
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Fa 098
Calculatons rom RG-348 Pages 334 10335
Ranfall Depth= 280  Inches
Post Development Runct Coefficient = 0.28
On-site Waler Quality Voluma = 2384 cuble leel

Calculations irom RG-348  Fages 3-36 10 3-37

Oft-s1a araa drairng 10 BMP = 0.00 sores
Off-site Impervious cover draining to BMP = .00 acres
Imparagys fraction of off-site amea = o
OH-sita Runoff Coafhcian! = 0.00
Olt-site Water Quality Volume = 0 cuble laat

Steraga far Sediment = 473
Total Capture Veluma (required waler quality volume(s) x 1.20) = 2038 cubic leet
The loliowing sections are used 1o calculale the required water qualily volumata) lor the salected DMP
The valuss for BMP Types not salacied in cell C45 will show NA

Designed as Reguired In RG-348 Pagoes 34210 3-8
Requirad Waler Qua'ity ¥oluma lor rslenton Dasin = NA cublc leat

Ircigation Area Calculatons
Soil Infitirationfpermeability rate = (8] Invhe Enler determuned porrmmabibly rate or assumed value of 01
Irrigation sros = NA squars lset
NA acras
6. Extandad Datention Basin System Designod as Required n RG-348 Pagos 3-46 10 3-51

Required Water Quality Voiume I extended dstentlon basin = NA cubic feat

9._Fihar srea lor Sand Filters Designed as Required in AG-343 Pages 3-58 10 3-63
24, fult Sedimentation and Filioation Svstem
Yiater Quality Volume for sedimentation basin = NA cubic lest
Minimum filler basn arga = MA square leot
Maximum sedimeniation basn area = NA square leal  For minimum watar depih ol 2 lest
Mnimum sedimentation basin area » NA square leal  For mazimum waler depth ol B leet
tign it
Watar Quality Valume lor combined basing = NA cubic leat WALUE! sl at & of depth
Minimum filer basin area = NA square feot
Maximum sedimantast:cn basin area = NA oquare fest For minimum weter depth of 2 fest
Minimum sadimentation basin ared = NA square feet  For marimum water depth of 3 tew
10, Biorelention System Dasigned as Aequirad n AG-348 Pages 3-83 1o 3-65

Raguired Waler Quality Volume for Biorstention Basin = NA cubic leat

11, Wel Basins Dewigned as Requited in RG-348 Pagas 3-8810 371
Requt apacity of Py % Pool = NA cubic fest  Permanan Pool Capacity is t 20 himes the WOV
Aequityd capacity al WOV Blevaton « MNA cubec foat  Total Capacity should be the Pe Pool Capacity
plus w second WOV
12. Consinycted Wetlangy Desgned as Raqueed n RG-348 Pages 37110373
Pequirea Watar Guality Vi lor C W - MA cubic feet
13, Agual.ogic™ Cartridgs Syntem Designad as Required in AG-348 Pages 3-74 10 3.78

** 2008 Techmical Guidance Manusl (RG-348) does nat exempt the required 207y Increase with maimtenance continel with Aqualagic™.



Requted Sedimentation chamber capachy = NA cubic fesl
Filter canistons (FCs) io lrsal WOV = NA cartridges
Filter basin area (RIA;) = HA squiare leel

Raquired Water Quality Volume for Contech StormFillor System = Ha cubc leat

THE S24n BEQISREVENTS FOR THE FOLUOWING BaPa LLOAD BEMOVALS ASE BASED UEOH ELOW BATES - NOT CALCULATED WATER DUALITY YOLUMES

15. Gegpsy Swales Desigred as Required in RG-348 Pages 3-51 1o 3-5¢
Desion parameters for the sl

Oralnaga Araa 10 be Treaid by the Swala=A = 000 meras

Imparvious Cover In Drainaga Area = 000 scees

Raintafl intansity = | = 1.1 e

Swala Slope = ool Wk
Side Stope {2} = 3
Design Walar Degth =y = 033h

Weighled RuncHl Ceefficleni=C = 4DV

Agy m cross-sectional area of lowin Swale = #0IVIDY o

Py =Wetted Perimatar=  #DIV/Ol  feat
R = hydraufic radius of Row cross-section = Acg/Py = SDIVDI  fee!
n = Manning's roughness cosfficiant = 0.2

Manning's Equation. Q= 149 A, RS
n

b= 0132 x0 -xy = A0Vl laal
,lﬂsﬂl

O=Cia= #OWQ s
To csiculate the How velocity in the swale
V (Valocity of Flow in tha swale} =QiAg = #IOIVD*  feac
To calculate the resulting swale length
L » Minimum Swale Length = V (Vsac) * 300 fsecl = #OIVDI feet

it any of tha rasuiting values do not meel tha design requirament sal lorh in RG-348, the design parameters must be modified and the salver rerun,

158. Alternative Method using Excel Solver

DesignG=Cia=  #DVIDI  efs
Manning's Equaton O = 076 cis Error 1 = #OIVIOI
Swalg Witha 800N
Instructions are provided 1o the right (green comments)
FaowVelocty  IDVD s
MinimumLangth=s  #DVD  h
Instructions are provided lo the right {bhue comments).

Design Width = &n
Dasign Discharge = 076 cis Erot2=  sDIVO
Design Dapth = 033k
Flow Velosty = 032 ¢y
Aenimum Langth = T4 h
1 any of the resulting values do Not meet the design requirement sat forth in AG-348 the dewugn par ¢r3 may be modilyed and the solver rerun
o any of the resutting values still do not meet the design requiremant st forth in RG-348 wid Q) the wwaie b volus mary not be possible

18. Yegolarad Filtar Stripy Designed as Required n AG-348 Pages 3-55 10 357
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Thare are no caloul q

d for &

Q the load or size of vegetalive hiler sirips

The 280 removal is provided when the contributing drainage area does not sxceed T2 leot (direction of low) and
the shee! Now lesving the impervious cover is directed across 15 feel of enginesred filtar strips with ma cimum slope of 20% or

pcrose 50 leet of with a

If vegetative liller strips ore peop

d for an b P

17, Wet Vagits
Raquirsd Load Removal Based upon Equation 33 =

Frrnt TARL
RG-348 Page 3-30 Equation 34: O=0A
C = runcfi cosflicient lor the dra‘nage arsa =
| = dasign raintall intensity =
A= drainage area in acres =
Q = Now rale in cubic leal par second =
RG-248 Page 3-31 Equation 35 Vs = Q'A

Q = Runoff rale calculated above =
A =Water surtace area in the wat vault =

Vin = Overfiow Rate =
Parceni TS5 Remova! from Figure 3-1 (RG-348 Page 3-31) =
Load removad by Wet Vaull =

I & bypess occurs a1 a reinfall inlensity of leas than 1 1 hours
Calculnte the sfhciency reduction for the actual raintall intensity rats

Actual Rainfall intensity 3l which Wal Veult typass Occurs =

Fraction of ranfall reated from Figure 3.2 RG-)48 Paga 3-32 =
Efficency Raduction for Actual Rainfall Intensity =

Resultant TSS Load rencvad by Wel Vaull =

Dasigred as Required n AG-348

Designed as Raguied v RG-348

slape ol 10* There can be a break in grade os long 8a no siops sxceeds 200

BMP. they may be szed as described on Page 3-55 of RG-248

Pages 330103324379

NA  lbs

o021
1.4 invhour
' acres

€ = Runolf Coefficient = 0 546 (IC)" + 0 328 (IC) + 0.03

0.23 euble teel/sec

023 cubic lestsec
150 square leat

0.00 leet'sac

“ 1 parcant

VALUE s

08 Infhour

075 percent
0.83 parcant

FVALUE! s

Pages 37910383

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

Designad as Required in RG-348

Pages 3-32

Michaal E Barrott, PhO P.E recommanded that tha confficient for E, ba changed fram 0 8 1o 0 65 on May 3, 2006

Ergre[1- {1+ E) X (1 - 065E,) x (1 - 025E,)]] X 100 =
EFFICIENGY OF FIRST BMF IN THE SERIES = E, =
EFFICIENCY OF THE SECOND BMP IN THE SERIES = E, =
EFFICIENCY OF THE THIAD BMP IN THE SERIES = €, =

THEREFORE, THE NET LOAD AEMOVAL WOULD BE
1A AND &, VALUES ARE FROM SECTION 3 ABOVE:

La=Eror XP X [A X345 XA X054 =

20, S1ormengioe

Regured TSS Remcval in BMP Dranage Areas
Imparvious Cover Ovenreatment=
T5S Romoval for Uncaptured Area =

BMP Suaong
Effective Arga =
Caiculated Modal Size(s) =
Actual Moda! Sizes (il multipls valuas provided in Calculatea
Made! Size or if you are choosing a larger modei size) =

8401 percent  NET EFFICIENCY OF THE BMPs IN THE SERIES
5900 percan
7000 pargent

000 patcant

FYALUE!
FVALUE!


http:coelflc.MI
http:1...,..wn

5 Yorsah

TES Lo Crmit o
& Gtk Taaimem Avalintle? DY 58 Sl x TSS Usinpld

YEE Trpnpmanl e B0AR [UM 5 TES Wnptpu ) »

Raguirgd T3 Remoey! I BAIP Dralngpe A3
srparious Coeer Dvarmasimgnts
V55 Remowal by Unguphused A085
1P Sirng

Efiocive s =
Sakuiated Medei Saalsl =

At Sodal Sizs i choosing Innger model sl w

Burians Ares =

Cronfinw Raia =
Sretind Cvmrliow oty
BN Efficlanty Y e

b Yake =

% Load rodit s
15 Buflisitn Teeptoinl Avallatle® IV Coptfi p Y55 Uncant)

TEE {rnalment by BRP (LM + TES Wincapty e

KYALLUET
gy

#VELLED

M
000G
[e2ed]

KA
#MAA

Ml

EA 1+
#ALUE
VAR
BALUE!
HIELLIES
AL LES
AVALUER

HEALUED

A

=
0

Figh Ml Sire

g
Ve

Yo

=
[l

4

i


http:l!VAt.UE

Texas Commission on Environmental Quallty

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

Additional information is provided for cells with s 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 dala entry fields.

Characters shown In biack (Bold) are calculated fields. Changes to thesa fields will remave the equations used in the spreadsheet.
Raductl rth x Calculations from RG-348 Pages 3-27 10 3-30

Page 3-29 Equation 3.3 Ly = 27 2{Aux Py

whera. Lo rarran progest = Pequirad TSS removal resuling from the proposad developmant = 80% of d load
Ay = Mat incraase In impandous area lor the project
P = Avarage annual precpitation, Inches

Site Dara: Determing Faguired Load Remaoval Based on Ihe Enlire Project
County = Comal

Total project area inciuded inplan * = 4567  acres Sveets
Pradevelgpmenl impenvious area within tha limils of the plan * = 0.00 BCres 121,983 2800
Total post-develepment impenious area within ihe limits of the plan” = [FED BCres Lels SFact
Total post-davelopmani Impervious caver fraction * = 0.18 B €225 236,530 5430
P= 33 inches 823
Lyrarm sposecr = 7388 s,
* The values antered in these Haids should be for the talsl project ares
Number of drainage basns / outfalls areas leaving Iha plan area = 9
Drainago Basin/Outtsll Aren No. = AST
Tolal drainags basinfouliall area = 396 scres 2ol Lats SFilol
Predevelopment imparvious area within drainege basin/outtall area = 000 acras ] 6225 0.43 scres of I1C for Iots
Post-devalopmant impervious area within drainaga basin‘outtall area = 04 acres o - acres ol sirast
Pest-davelopment impervious raction within drainag ‘nfoutiali area = o011
Lu iz ausm = 385 Ibs
tes this
Froposed 8MP = Vegetatad Filter Strips
Removal afficlancy = 20 percent
Aqualogic Canrdge Filtar
Biaratention
Contech StormFilter
Construcied Watland
Extendad Detenlion
Grassy Swalg
Retention / lirigation
Sand Filter
Stomceptor
Vegetated Fillar Strips
Vortachs
Wet Basin
Wat Vauil
FG-348 Page 333 Equanon 37 Lg = (BMP ethaoncy) x P x [A x 34.6 + A x0.54)
wherg A = Total On-Site dra:nage arsa in the BMP catchmant arma
A = Imparvious area prop n the BMP 1t area
Az = Parvlaus anea remairing n tha BMP catchment arga
La = TS8 Lead remaved from this catchment asaa by he groposed 8MP
Agm 396 acras
A= 043 acran ¥ oiLots SFilat
A= 353 acres 3 6225 0 43 acres of IC for lois

La= 442 lps o 0 00 acres oi streal
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Cesited Ly nas sasn = 383 fos.
F= 0.87
Ired BMP fos thi in Caleulations from RG-348 Poges 3-34 10 338
Ranfall Depih = 1.4 Inches
Post Development Runoft Coalicien! = 0.13
On-site Water Quality Volume = 2738 cubic leel
Caloulations lrom RG-348 Pages 3-36 1o 3-37
Oti-slie area dramning to BMP = 000 acres
OH-sha impervicus cover draining to BMP = 000 acres
Impanious fraction of off-site area = 0
Cii-sile Runch Coefiicien! = .00
Ott-zile Watar Duality Volume = 0 cubic fea!
Starage for Sediment = 548
Total Capture Voluma [required waler quality valume(s) x 1.20) = 3288 cubic fesl
The loliowing sections are used to calculate the reguited waler quality volume(s) for the selecied BMP
The values for BMP Types not selected in cell C45 will show NA
1. Aatentionfirigation System Designed as Raquired in RG-348 Pages J-42 1o 3-46
Aequired Watar Guelity Volums for rglantion basin = MA cubc leat
igation Araa Calculali
Soil imfiltratior/permeabillty rete = a1 Inhe Enter detarmined permeability rate or sasumed valus of 01
irrigation sres m NA square feat
NA acres
8. _Extendad Detention Basin System Coasignod as Requirad in AG-248 Pages 3-46 o 351
Raruirad Watar Quafivy Valuma for axiendad datantion basin = NA cubic faal
9. Fillgt aren tor Sand Filters Designad as Requied in RG-348 Pages 3-58 10 363

94, Full Sedimentation gnd Filtration Sygtem
Water Qualty Voluma for sadimentation basin = NA

Minimum fitter basin area =

Maximum sedmentaton basn ares =
Mirsmurm sedmentaton basn area =

33

$8. Pariis| Sedimenistion gnd Filtration Svslsm
Water Quality Volume for combinad basns =
M nimum hiler basn area =

Maxmum ssdimantation basn arsa =
Minimum sadimentaticn basn area =

£ ¢ 3%

cubic leet
squarn fesl

square feat  For minimum water depth of 2 fest
square faet For maximum water dopth of 8 fee!

cuble fest RVALUE! sf ai 4' of depth

square feel

square leel  For minimum water depth of 2 feet
square feat For maximum waler depth ol & lee!

19. Bigratontion System Designed as Required in AG-348 Pages 3-63 10 385
Required Watar Quality Voluma tor Bioratentice Basin o NA cubic faet
11, Wel Baging Designad as Required n RG-348 Pages 3-8610 371
Reguired capacty of Permanent Poal = NA cubicfeat  Permangnt Pool Capacity is 1.20 hmes the WOV
Regu md capacty at WQY Esvation = NA cubiclest  Total Capaciiy should be the Permanent Pool Capaciy
plus » second WOV
12 _Congtryciad Watlands Designed as Raguirad 'n RG-348 Pages 3-71 10373
Raquired Water Qualily Volume lor Constructed 'Watlands = NA cubic lest
13. Aqualgaic™ Cartridge System Oasignad as Required in RG-348 Pages 37410378

** 2005 Technical Guidance Manual (RG-348) dows not exempt the required 20 increase with mamtenance contrast with Agualogic™



Roquired Sedimentation chamber capaclly =
Filtar canisters (FCs) 10 lrea1 WOV =
Filier basin area (AIA) =

Requirad Water Ouality Veluma lor Contach SicrmFilter System =

NA cubic les!

THE BTG BEQUIAEMENTS FOR THE FOLLOVING BMEA{1LOAD REWOYALS ARE RASED UPON FLOW BAIES - NOT CALCULATED WATER QUALITY YOLUMES

15 Grasgy Swning
Dexign capnelers o7 1N gwaly:

Dralnage Area 1o be Treated Dy the Swale = A =
Impenvious Cover in Drainage Area =

Rainfall intansity =1 =

Swale Slope =

Sida Slops (z) =

Design Weter Depth =y =
Walghiad Runoft Cosfticient = C =

Ay = cross-soctional area of llow in Swale =

Py = Wetled Permeter =

Ay, = hydrautic radius of flow Cross-saction = Acy/Py =
n « Manning's roughnass coetfciont =

1BA. Using the Mathod Described in the AG-348

Manning's Equabon Q= 149 A, AT S

beQLMXO gy =
fﬁ's‘l

O=Clax
To calculate the liow vetocity i the swale
V (Velooty of Flow n the swa's; = GA;, =
To caleutata the resulting swale kength

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

Designed as Ragueed n AG-348 Pages 351 10 3-54

000 acres
000 acres
1.1 Indhr
o0 M
3
033 M
Lis 3"
v st
A0V faal
WO faat
a2
aDVIg" tesl
L{nlid cis
A0IviD, sec
WDV laat

1 any of the resulting values do not meel the design requirament set lorth in RG-344, tha design parameters must ba modified and the sciver rarun

158. Altwmative Muthod using Exce! Solver

Detign @ =CiA= DIV cis
Manning's Equanion O = 0% chs Error il = SOM/O\
Swale Widths ED0R
instructions ere provided Lo the ngit (green comments )
Fliow Valocty  #DVIOL  Ns
Mnimumlength= DIV &
Instructions are provided to the right (blue commants).
Design Wiath = ah
Oesign Discharga = 078 cfs Emorz= NDIVO
Oesign Deptn = 03k
Fiow Valooty = 032cls
Minimum Length = o748 n
W any of the resuiting valuss do nol meet Ihe design requiremant sel lorth in RC-348, the design parametars may be moditwd and the solver retun
It any of the resulting values still do nol meat the design requirement set farth in AG-M48 widening the swale b valus may nol be posaible
18. Venetated Filtes Strips Designed as Required in RG-348 Pages 3-55 jo 2-57
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There ate no calculations required lor datarmining the lcad o size of vegatalive filler atrips

The 80% removal 13 provided when the contributing drainage sren does not excesd 72 feet (dwection ol Now) and

the shaei fiow leaving the impervious cover is directed scroas 135 loel of enginoered filler sirips with maximum slope of 20% or
scioss 50 lewt of notural veget walh & max slops of 10% There can be a bresi in grode 89 long s no slope sxcesds 20%

W vegetative hitar stnps sre proposed lor an intarim permanent BMP, they may be sized 83 described on Page 3-58 of ARG 348

17. Wel Vaulls Designed as Rogquirod in RG-348 Pages 3-30 10 332 & 3-19
Pequired Load Removal Based ypon Equancn 33 = Ha -1

Firnt calcutate the load d ot 1 1 infh

AG-348 Page 3-30 Equation 1.4: Q =Cia

C = runoft coatfictent for the drainage area = 0.07 € = Runotl Coatliclent = 0.548 (1C)* + 0.328 (IC) + 003
i = design rainfall intensity = 1.1 Inhour
A = drainaga area in Cres = 1 acres
0 = flow rate In cubic test per sacond = 0.08 cutve lanlsoc

RG-348 Paga 3-31 Equalion 3.5. Vga = O/A

0 = Runol rete calculated above = 0.08 cubc leel'snc
A= Waler surface ares In the wel vaull = 140 square lee!
Vgn = Ovarfiow Aate = 0.00 feevsac
Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vaull = SVALUE!  Ibs

#f 3 bypass L 1] i y ol less than 1 1 mMhours
Calculale the alliciency teduction lor the sciual ralntall ntensity rate
Actual Rainfall intensity sl which Wt Vaul! bypaas Occurs = 05 inhour
Fraction of raniall irested from Figura 3-2 AG-348 Fage 3-32 = 075 parcent
Efficiency Reduction for Actuz! Rainiall Intensity = 0.83 percent

Rasultant TSS Load removed by Wet Vaull = SVALUE!  Ibs

18. Parmaable Concrets Designad as Requirad n AG-343 Pages 37910 3-83
PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE
19, BMPs Ingtalled in 8 Seris Designad as Required in RG-348 Pgmtn
Michos! E Barrett, PhD P E rec ded that the Hici lor €, be changed from 0 5 10 0 85 on May 3 2006
Eror =11 ({1 - E)) X (1 - 0.85;) x{1 - 0:256,))| X 100 = 8401 parcent  NET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES « €, = 0900 parcent
EFFICIENCY OF THE SECOND BMP IN THE SERIES = €, = 7000 parcant
EFFICIENCY OF THE THIAD BMP IN THE SERIES = E, = 000 percent

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

Las By AP XAXI4E XA N054) = 519.32 Ibs
20. Slormeuptor
Fagured 155 Removal - BMP Drainage A= NA L]
impanvious Cover Overiraaimants= G000 ac
1SS Removal for Uncagtured Area = o.0c -]
BUP Suring
Effactive Area = NA EA

Caiculated Modal Size(s) = ANIA
Actual Modad Size (I multiple valuss provided in Calculaled
Mode! Siza or il you are choosing a larger model size) = o Mode! Saza

SufacpArea=  BNA 0
Overfiow Rata = SVALUE!  V,
Rounced Overflow Rata = SVALUE' Y,
BMP Efficiency %= SVALUE %
LaValug=  SVALUE'  (ps
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Texas Commission on Environmental Quality

TSS Removal Calculstions 04-20-200% Projec! Nemae: Manor Creek Unit 5 & 6

Date Prapared: 3/10/2015

Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor ovar 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 biack {Bold) ere calculated fields. Changes o these fields will remove the equations used In the spreadshast

Reayine uctlan | Calculathons from RG-348 Pages 3-27 o 3-30

Page 3-29 Equalion 3.3 L, =27.2(AxP)
whata: b rara sragecy = Faquired TSS removal resulting Irom the pronosed developmani = BO% ol Increased 'oad
Ay = Mot Increasa In impendous area lor the projec
P = Average annual precipiation, inches

S#ta Dars: Datermineg Required Loas Semoval Based on ths Emire Project
Caunty = Comal

Tata! project area Included In plan * = 4567 acres Shraels
Pradevalopmenl Impervious area within the limita of tha plan ' = 0.00 acras 236,085 5419

Total past-devatopment Impendous Brea within the limils of the plan’ = 17.14 ELrBS Lots SFiLat
Total post-g e imper cover fraction " = 0.3 82 6225 510.450 1,718
P= 33 1754

Lurorapeomer= 15383 ibs
* The volues enteted in those lields ahould bo for the total project mea

Number of drainage basins / outfelts a/eas leaving the plan area = ]

ni Ba aters i Li] 1 tor

Dralnags BasinOutfal) Arma No.= A5 4A

Tl drainage basin/ioutlall area = 028 acras #of Lots SFiLol
Pradavelopman imparvious area within drainage basin/outiall area = 0.00 acras o 6225 000 acres of IC
Post-davelopment impanvious arsa within drainage basin/outiall area = 017 acres 7356 0.17 acres ol sir

Fost-developmant impervious lracticn within dranage basin/outiall area = 0.61

0.17 Total IC (»
Ly s men= 152 Ios

the MP ar

Proposed 8MP = None

Removal efficlency = o parcan
Aqualogic Cartridgs Fliter
Eioretantion
Cantech StormFitter
Canstructed Wetiand
Esxtendad Oatention
Grassy Swale
Rstenticn / Irrigation
Sand Filter
Stormeapior

Vegetaled Fitter Stnps

Vonechs

Wat Basin

Wat Vaul

RG-348 Page 3-33 Equation 37 Lz = (BMP efficiency) x P x (A x 34.8 + Ap x 0.54)

Ac = Tolal On-Sita drainage area in the BMP catchment ares

2, = Imparvious area propoded in tha BMP calchment area

Az = Pannous arsa ramaining m the BMF calchment araa

La = TSS Load remevad from this catchman! ared by the propasad BMP

Ae= 028 acres ® ol Lots SFiLoy
A= 07 acres ] 6225 0.00 acres of IC
Aa= 0.11 acres 7386 0.17 acras of s

La= [+] s Q.17 Total iC (e




Calculabons rom RG-348 Pages 3-34 10 3-36

Rainfall Dspth =  #DIV/G!  inchas
On-site ‘Waier Quality Volume = #OVID!  cuble feal

Caiculsbons kom RG-348  Pages 3-38 10 3-37

Oli-site area draining to BMP = 000 Bcros
Off-site Impervious cover draining 10 BMP = 000 Bcres
imparvious fraction of off-site area = ]
Off-gita Runoff Coafficient = 0.00
OH-si1a Water Quality Volume = OVl cubic feat

Siorage for Sedimani = DIWO!
Tola) Copture Volume (required water quality volume(s) x 1.20) =  #DIV/0!  cubic lee!
The lollowing sechonn are used o calculate the required woler quality voli {a) tor the salected BMP.
The vatues lor BMP Types not selecied in cell C45 will show NA.
L. Batentionfirrigation System

Designed as Required in RG-348 Pagos 3-42 1o 3-46
Requirnd Water Qua'ity Volume for retention basin = NA oubic lest

Irrigatics Area Calculations:
Soll infiltratioa/permeability rete = [ 8 nfhe Enlar determined per bilty rate or dvalue of 01
frrigation ares = NA squers fool
NA acres
8. Extended Delention Basin System Designad as Required n AG-348 Pages 3-46 10 3-5)
Required Waler Quality Vil lor dod datention basn « NA cubic loat
£ Eier mps foc Sand Filiate Designed ns Requeed in RG-348 Pages 3-58 10 3-63
f2A.Eul Sedimentation snd Fillatioa Systam
Water QualRty Vialume for sedmentation basio = NA cublc tom
Menimum filar basin area = NA square leal
Maximum sedimantation basin area = NA suare leet  For minimum sater depth of 2 feet
Mrirmum secimentation basin area = MNA squara leet  For maximum woter depth of 8 teat
SF @ Given Dapth Given Dagin Width
Water Quaiity Voluma for combined basing = NA cuble feet SVALUE! 5
Minimum biter casn area = NA square leal
Maxmum sedmenlation basin area = NA squar fest For minimum water depth of 2 leet
NA square feet  For Given water depth
Mrumum secimantation basin area = NA squane fest  For maximum water dapth of 8 feet
10, Biorslantion Systam Designad as Required in AG-348 Pages 361 1o 3-65

Required Watar Quality Volume {er Biorstenticn Basin = NA cubc heat

11, Wet Baging Dasgned as Requered n RG-348 Pages 38610 371

Requred capacity ol Permanant Podl = NA caubic fpst Permanani Pocl Capacity is 1 20 tlimes the WOV
Required capacity al WQV Elgvation = NA oubic feet  Total Capocity should be tha Permanent Pool Capacity

phus » sacond WaV
12 Conytructed Wellands Desigres a3 Required m PG-M45 Pages 37110373
Required Waiar Qualily Volume for Consinucied Wellands = NA cubic fpst
13, Agualegic™ Cartridae Systam Dosigned a3 Floquirsd n RG-348 Pages 37410 378

* 2008 Technical Guidance Manual (RG-348) dows not exemp! the required 20°. increass with mamntenance conteact with Aqualogic™

288



Required Sedmantation chamber capacity =
Filer canistars (FCs) to traat WOV =
Filter basin area (RlAy) =

Reguired Water Quallly Veluma lor Contech StormFitiar System =

THE SIIWG BEQUREWENT S FORTHE ELLOWING BUPS | LOAD BENDYALS ARE RASED UPON F1L.OW BAYES - NOT.CALCULATER WATER QUALITY VOLLMES
Designad as Raquired m RG-348

15. Grasgy Swales
Dasion caramewany lor the svale.

Dralnage Area io be Trealed by the Swale= A=
impenvious Covar in Dramnags Ares =

Rantal nlensity ==

sﬂhw-

Side Slope (2 =

Design Watar Dupth =y =
Waoighted Auncl Coafficient = C =

Mgy = cruss-sectional area of flow in Swale =

Py = Weltad Permeter =

Py = hydraulic radus of Now cross-section = Acy/Py, =
n = Manning's roughness coefficient =

15A_ Using the Mathod Dascribad (n thy AG-34

Manning's Equation. Q= 149 A, B, 8"

n

baR1MxQ Ly s
¥ g

Q=ClA=
To calculate the flow velocity in the swale
V (Velocity of Flow in the swala) = QiA; =
To calculale the resulting swale length

L = Minlmum Swale Length = V {ft/sac) * 300 {sec) =

if 2ay of ihe resulting values o nol meal tha dasign requiremen 21 forth m AG-348, the design paramatars must be modifed and NG selves ranun.

15B. Anternative Mothod using Excol Solver

DesignQ =CiA =

Manning's Equaton O =
Swale Widin=

Instructions sre provided to the rghl (green comments)

Flaw Valoedy
Minimum Langth =

Instructions are provided 1o tha right (blue commants).

Design Widih =
Cesign Cischarga =
Design Deplh =
Elow Veloeity =
WMinimum Langth =

cube leat
cartridges
square leat

3%

NA cubic last

Pages 3-51 10 3-54

000 acres
000 acres
1.1 infr
o001

033 n
OV

W st

#0ONVO feel

¥DIVIOL  leet
a2

ROWRE foad

FOIVIZ s
DIV

fisnc

Llviba vl l2gl

OV s

0.76 cfs
G600 R

Emor 1= #DVO

#0ive hs
¥V B

3]
0.76 cls
03z f
032 cfa
9748 fi

Eror 2= 4DIVIO!

I any of the resulting values do nat meel the design requiremant set forth In RG-348, the design psramaters may be modilied and the solver rerun
i ary of tha resulting valusg still do nat meel the design rquirament sot forth in RG-348, widening ihe swalo bottom valus may nat be possible

18, Vegetatad Filter Surigs

Dasigned as Required in AG-348

Pages 3-55 10 3-57



Thers are no calculations required for determireng Ihe load or see ol vegetative hiter sinps.
The 80% removal is provided when tha contribuling drainage area does not axceed T2 lee! (direction of Now) and

ihe sheet flow leaving the impervious cover is directed 15 faet of eng d hiter sinps with maximum slope ol 207 or

acrons 80 leet ol natural veg with 8 slopa ol 10%. There can be & brask in grade a3 long s no slope siceeds 207

H vegatative liter atnps sre proposad for on i p BMP, they may be sized 83 described on Page 3-56 of AG-M8

17, Wet Vaults Dasigned as Required in RG-348 Pages 3-30 o 3-32 8 379

Reguired Load Remcval Based upon Equation 33 = Na los

First calculate the load i a1 1.1 i

RG-348 Page 3-30 Equallon 3.4: O =CiA

C = runoi coefficient for the drainags ares = 0.43 € = Runot! Coefticient « 0 546 (IC)' + 0.328 (IC) + 0.03
| » design rainfall intensity = 1.1 inheur
A = drainage area in acres = 1 acres
Q = flow rata in cubis feet par second = 0.47 cublc fnal/sec

RG-348 Page 3-31 Equation 35 Voa=0/A

Q = Runctl rate calcyialed above = D 47 cubic festsac
A = Water sudacs area In tha wel vaull = 150 square fest
Vea = Overfiow Rats = 0.00 lestisac
Percant 7SS Ramoval from Figure 3-1 (RG-348 Page 3-31) = L1 percent

Loac removed by Wat Yaull=  #VALUE!  1bs

¥ & bypass occurs at o imndall intensity of less than 1 1 mhours
Caiculate ihe eficiency reduchon for the sciual rainfall imtenaity rate

Actual Raunfall intensity 8l which Wl Vault bypass Occurs = 0 & invhour
Fraction of rentali traated kom Figure 3-2 RG-348 Page 3-32 = D 7% percent
EMciancy Rnduction for Actual Ranfall intenslty = 043 percent

Resultan! TSS Load ramoved by Wat Vaull = #VALUE!  Ibs

18, Pgrmaabis Concrats Designed as Fequired n AG-348 Pages 37910 383
PEAMEABLE CONCRETE MAY OMLY BE USED ON THE CONTRIBUTING ZONE
19, BMPs Installed in g Seres Dasigriad as Requied in AG-343 Pages 332
Michoe! E Barrett, Ph D P.E recommended that the coofficient lor E, be changed brom 0 § 10 0 65 on May 1 2000
Epor=[1-{01 - E) X (1-0.858;) x (1 - 0.25E;] X 100 = 84,01 parcant  MET EFFICIENCY OF THE BMPs IN THE SERIES
EFFICIENCY OF FIRST BMP IN THE SERIES=E, = 59 00 percant
EFFICIENCY OF THE SECOND BMP IN THE SERIES = By = 70 00 percant
EFFICIENCY OF THE THIRD BMP IN THE SERIES = E; = 000 parcent

THEREFCRE. THE NET LOAD REMOVAL WOULD BE.
{A AND A, VALUES ARE FROM SECTION 3 A50vE)

Lp o Eror X P X (A X346 X A, XQ.54] = 184 08 ibs
20. Stormeentar
Ragquired TSS Removal in BMP Drainage Arsa= NA s
imparvious Cover Overtrsatment= 0 0000 ac
TSS Removal for Uncactured Asea = 0.00 bs
BMP Suning

Eftective Arsa = NA EA

Caicutated Mode! Sze(s) = PNIA

Aciual Moce! Size (il multiple velues provided in Caicutaled
Modei Sze of f you are choosing a iarger mode 5i28) = L} Moo Sza

SwisgcsArsae WA N
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o capscity = NA cubic feet
Filtar canisiers (FCs) o lreal WOV = NA cartridges
Flhgr basin area {RIA:) = NA square leat

Raquired Waser Duality Volume lor Contech StormFies Systam = NA cubic legt
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15. Grassy Swales Designad as Pequired n AG-348 Pages 3-51 1o 3-54
Des:an oaramalen Jor e swals,

Crainage Area o ba Trased by the Swale=A = 000 mcree

Imparvious Covar [n Drainags Ares = 000 acres

Rainiall niensity =1 = 1.1 inhe

Swale Sloge = 0025 W
Side Slopa (2} = 3
Dasign Walar Cepth =y = 025N

Woalghted Runol Coefliclent =C = NDIV/DI

Age = cross-secliond! area of iow in Swale = ADIVIO|  of
Py = Wanad Perimatar = ¥D feal
R, = hydraulic radios ol fow Cross-sechon = APy = SOV fea!
n = Manning's iughnass coelficient = 02

154, Using the Mathod Deacribed In the RG-343

Manning's Equation, O = 143 A RS

p=013420 -2yt WV tea
s

O=ClA=  #OVD  cfs
To taleulote Ihe Now volaciry in the swale
¥ {Velacity of Flow in Ihe swala) = QA =MDV fisec
To calculale Ihe (rsulting swale length
L = Minkmum Swale Length = V (Wsec) " 3001seci=  #DIVIDt  leat

I any of the resuling vatues do nol meal the design reqguirament sal lorh in AG-348. Iha design pammeters must ba modified and tha solver rarun.

158, Altgmative Mathod using Excel Solvar

DeslgnGaCiA=  #DIVID!  ofs
Manning's Equation O = 434 chs Emor 1 = 582
Swale Width= /oI n
Inginuctions are provided to the nght (green comments)
FlowVelooty 4DV s
Momumlength=  #DIVIDE R
Instructions are provided 1o the righ! (blue commants).

Design Width = én
Ces:gn Discharnge = 1.20 cfs Erroi2 = RO
Design Dsplh = 033 h
Figrw Valccity = LEIN-
Minumum Langth = 15492 0
W any of the resulling values do nol meel Lhe design requirament sot forth in AG-348 (he design par s May be modifwd and Ihe solver rarun

I any of ihe resulting values st de not mesl ihe design requirement se1 lodh in AG-348, widemng the swale botom value may not be possible
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