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Mr. Robert Daigle RECEIVEDContinental Homes of Texas . LP. 
210 West Hutchison Street JAN S 1 2017San Marcos, Texas 78666 

COUNTY ENGINEER 
Re: Edwards AqUifer, Carnal County 

NAME OF PROJECT: Manor Creek Subdivision Units 4 - 6: Located on the north side of Srare 
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 Entiry No. RN108449968; AdditionailD No. 13000297 

Dear Mr. Daigle: 

The Texas Commission on Environmental Quality (TCEQ) has completed it s review of the WPAP 
modification for the above-referenced project submi tted to the San Antonio Regional Office by 
HMT Engineering & Swveying on behalf of Continental Homes of Texas, L.P. on November 22, 
2016. As presented to the TCEQ. the Temporary and Permanent Best Managemen[ Practices 
(BMPs) were selected and construction plans were prepared by a Texas Ucensed Professional 
Engineer (0 be in general compliance wi(h the requirements of 30 TAC Chapter 213. These 
planning materials were sealed, signed and dated by a Texas Ucensed ProfeSSional Engineer. 
Therefore, based on the engineer's concurrence of compliance, the planning materials for 
construction of the proposed proj ect (l nd pollution abatement measures are hereby approved 
subjec t to applicable state rules and the conditions in this Jetter. The applicant or a person 
affected may fil e \'lith rhe chief clerk a motion for reconsideration of the executi ve direcror' s 
fin" l action on this Edwards Aquifer Pro tection Plan. A mafion for reconsiderahon must be 
filed no laler than 23 da ys after Ibe da te of this approval letter. This approval expires f WD (2) 
years from the dale of this leuer tlnless, prior to the expiration date, more rhan 10 percent ofthe 
constroction has commenced on the project or FlI1 extension of time has been requested. 
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BACKGROUND 

The project was originally approved by letter dated January 8, 201 6. It included the 
consrrucrion of 197 residential units with associated driveways. s n eers, and sidewalks on a 
95.97 acre site. Tbe impervious cover was 36.0 acres (37.51 percem). 

PRO JECT DESCRIPTION 

The proposed residential project will have an area of approximately 94.78 acres, H wm include 
the cons tluction of 197 residen tial lots. The impervious cover foot print for the residential lots 
within Wilt 4 will increase from 3,300 square feet per lot to 4,600 square: feer. Sand filter basins 
A4-1 and A4-S 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. 

PERMANENT POLlUTION ABATEMENT MEASURES 

To prevent the pollution of stormwater nmoff originating aD-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 vegetartve filter strips, 
designed using the TCEQ technical guidance document, Complying with the Edwards Aquifer 
Rules; Technical Guidance on Best Management Practices (2005), will be constructed to treat 
s(OITDwater runoff. The required total suspended solids (TSS) treatment for this project is 
34,274 pOWlds 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. GeotextUe 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 tbe 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 2.1 52 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. GeotexUIe fabric will be placed over the gravel 
layer and topped with a minimum of 18 inches of sand (ASTM C-33 compliant). The basin win 
be designed with a water quality volume of 124,011 cubic feet (123,961 cubic feet required), 
and a sand ftlrer area of 10,535 square fee t (10,330 square feer 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. Geotextilc fabriC 
wiD be placed over the gravel layer and topped with a minimum of 18 1nches of sand (ASTM C· 
33 compliant). The basin ",rill be designed with a waler 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). 
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One partial sedimentmion/ filtra rion basin is proposed for Unit 6. Basin 6· J will have a 
geomembrane liner ,md be designed wil h a 4 inch perforated PVC underd rain sys tem {hat will 
be covered with a minirnwn 6 inch grave l Jayer. Geotexrile fabric will be placed over the gravel 
layer and topped with a minimmD of 18 inches of sand (ASTM C-33 compliant). The basin will 
be designed with a water quality volwne of 38,839 cubic fee t (38,807 cubic feet required), and a 

-- sand-filter-area-of 3,23'4--sqttare-feeH3,234 square-feet-l'eqtt.i red}. - - -- ­

Two grassy swales are located within UnH 4 and on waru n unit 5. The Longirudinal slope of 
grassy swale 4-2 is 1.00 percenl with a bottom wjdth of 2 feel, and side slopes no grea ler than it 
3:1 ra tio_ The longi tudinal slope of grassy swale 4-7 is 0.50 percent with a boltom wid th of 5 

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.S feet, and side slopes no greater than a 3:1 ratio_ The 

grassy swales will maintain a vegetative cover of at leas t 80 percent 


The engineered vegetative filter strips will be at least 15 fee t wide (in the direction of flow), and 

will ex tend along the entire length of the contributing areas with no gullies, riUs, or 

obstnlctions that will concentrate flow. The VFS will have a uniform slope of less than 20 
p ercent , and will maintain a vegetated cover of at leas t 80 percent. 

A suounary of BMPs is listed in the table below. Note that uncaptured areas have been 

accounted for with Qvertreatment provided by the five sedimentation/fil rration basins. 


Unit 4 BMPs 
Sub· 
Basin 

BMP Total Area 
I (Acres) 

lmpervious Area 
I (Acres) 

Required TSS 
Removal (Ibs/vr) 

Provided TSS 
Removal (Ibs/)'T) 

4·1 Sand Filter 4.67 2.98 2.676 2681 
4·2 Grassy 

Swale 
0.49 0.36 322 289 

4·3 VFS 2.38 1.48 I 327 1327 
4·4 VFS 1.65 0.95 853 853 
4·5 Sand Filter 6.63 3.89 3,491 3796 
4·6 VFS 0.61 0.11 95 95 
4·7 Grass y 

Swale 
0.68 0.57 510 455 

4·15 Uncaotured 1.37 0.24 217 · 
Total 18.48 10.58 9491 9496 

Unit 5 BMPs 
Sub-
Basin 

BMP Total Area 
(Acres) 

Impervious Area 
(Acres) 

Required TSS 
Removal (lbs/yr) 

Provided TSS 
Removal (Ibs/yr) 

5'1 Sand Filter 12.56 5.77 5183 5441 
5·2 Grassy 

Swale 
1.02 0.68 610 377 

5·3 VFS 0.28 0.07 64 64 
5·4 
5·4A 

VFS 
Uncaotured 

5.24 
0.28 

0.71 
0.17 

641 
152 

641 
· 

5·5 VFS 0.83 0.29 257 257 
5-6 Sand Filter 14.3 9 6.66 5982 6.294 
5·7 VFS 3.96 1.43 I 283 1.283 
5·8 VFS 2.88 0.57 513 513 
5·9 VFS 2.60 0.57 513 513 
5·12 UncaPlurcd 0.30 0.20 183 · 
TOial 44.34 J 7.12 15 381 I S 383 
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Unit 6 BMPs 
Sub· 8MP TOlal Area lmpervious Area Required TSS Provided TSS 
Basin (Acres) (Acres) Remova l Obs/yrl Removal (Ibs/yr) 
6·.1 Sand Filter 15.59 6.695 6009 6323 
6·2 VFS \.56 0.572 S13 513 
6 ·3 VI'S \. 68 0.572 513 513 
6·4 VI'S \. 91 0.857 770 770 
6·5 VI'S 2.24 0.857 770 770 
6·6 VFS \. 55 0.572 513 513 
6·8 Uncaptured 0.22 0.15 131 .. 

6·12 Uncanturcd 0.30 0.20 183 .. 

Total 25.05 10,4 7 9402 9.402 

GEQLO(lX 

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 lhe 28 geologic 
features were rated as sensitive (S-15. 5-38, S-70, S-71, and S-85), A 50 foot natural buffer 
surrounds each sensitive feature and is shown on the site plan for Unit 4, Unit 5, and Unit 6. In 
addition, a clear span bridge will protect feature $-38 which is loca ted in a watercourse. The 
San Antonio Regional. Office did not conduct a site assessment. 

1. 

2. 

~PEcrAL !:QNDITIQr,!S 

This modification is subject to all Special and Standard Conditions listed in the WPAP 
approval leUer dated January 8, 2016. 

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

All sediment and/or media removed from th e water quality baSins during maintenance 
acrivities shall be properly disposed of according to 30 TAC 330 or 30 TAC 335, as 
applicable. 

~T8NDARQ !:QNDITIQN~ 

Pursuam to Chapter 7 Subchapter C of the Texas Water Code, any vio lations of the 
requirements in 30 TAC Chapter 213 may result in administrative penal!ies. 

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 (Le., Stormwatcr, Water Rights, UIC) can 
be required depending on the specifics of the plan. 

3. 	 In addition to the rules of the Commission, the applicant may also be required to comply 
with state and local ordinances and regulations providing for the protection of warer 
quality. 
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Prior to COl1un encement 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 


.. .- ._..... "De lnduded In-fhe Deed -rec-oroa:fion TiillJe-'counfy·aeea recoras.AsuggesTcaT()rm(I)Cea- - ----­
Recordation Affidavit, TCEQ·0625) that you may use to deed record the approved WPAP is 
enclosed. 

S. 	 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 

dare of approval may require rhe 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 ofinrent to commence construction, 

replacement, or rehabilitation of the referenced project. Notification must be submitted to 

the San Antonio Regional Office no later than 48 horns 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 ill number for the 

regulated activity, and the name of the prime contractor with the name and telephone 

nlilllber 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, Le., 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 srnface. The remainder of 

the hole must be backfilled with cuttings from the boring. All borings less than 20 feet 

musl 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. Drning 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 l~gally transferred to another person or entity. 


11. This approval does not authorize the installation of temporary aboveground storage tanks 

on this project. If the contractor desires to install a te:rpporary 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 contairunent. Refer to Standard Condition No.6, above. 


RECEIVED 
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12. U any sensitive fearme (caves, solution caVities, sink holes, erc.) is cliscovered during 
construction, all regulated activities near the feature must be suspended immediately. The 
applicant or his agent must immediately noti.fy the San Antonio Regional Office of the 
discovery of the feature. Regulated activities near the feature may not proceed l.mtil the 
executive director has reviewed and approved the methods proposed to protect the feature 

--- --- "and-rhe-aflttifer-from potentially-aeverse--}mpaers-·w·-w-ater quality~he-J:lla·l'l-m\:ls ·(-be -sea1ed-,----­
signed, and dated by a Texas licensed Professional Engineer. 

13. 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 l.mder Tirle 16 TAC Chapter 76 (relating to Water WeU Drillers and Pump 
Installers) and all other locally applicable rules, as appropriate. 

14. If sediment escapes the construcHon site, the sediment must be removed at a frequency 
sufficienr 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 . Utter, construction debris, and constnlction chemicals 
shall be prevented from becoming stormwater discbarge pollutants. 

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

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

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

After Completion of Construction: 

18. A Texas Ucensed 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 Regiona.l Office within 30 days of site completion. 

19. The applicant shall be responsible for maintaining the permanent BMPs after constmction 
until such time as the mainter41nce obligation is either assumed in 1Nliting by another entity 
having ownership or control of the property (such as Wirhout 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 anolher entity assumes such obligations in writing or ownership is 
rransferred. 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-I0263) is enclosed. 

20. Upon legal transfe.r of this property, the new oV>fl1er(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 ehe execurive director is required 
prior to commencemenr of the new regulated acriVity. 

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 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·;:md abandoned, or not complct·ed, 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 tbe Texas 
Commission on Environmental Quality. If you have any questions or require additional 
information, please contact rvtr. Alex Grant of the Edwards Aquifer Protection Program of the 
San Antonio Regional Office at 210-403-4035 ' 

Sincerely, 

oi::2;~r:::::::ction Manager 
San Antonio Region 

Texas Commission on Environmental Quality 


LB/AG/eg 

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

cc: 	 l\1r. Christopher Van Heerde, P.E, HMT Engineering & Surveying 

Mr. Robert Camareno, City of New Braunfels 

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

:Mr. H. 1. Sam, Comal Trinity Groundwater Conservation District 

Ivtr. Roland Ruiz, Edwards Aquifer Authority 

TCEQ Central Records, BuilcUng F, MC 212 
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Bryan W. Shaw, Ph.D., Chairman 
Toby Bake r, Commissioner 
Jon Niermann, Com missioner 
Richard A. Hyde, P. E., Executive Direclor 

TEXAS COMMISSfON ON ENVIRONMENTAL QUALITY 

Protecting Texas by Reducing and Prevenling Pollurion 

November 22, 2016 

.r RECEIVED 
I 

1"Mr. Thomas H. Hornseth, P.E. NOV 29 2016
Carnal COlU1ty Engineer 
195 David Jonas Drive 
New Braunfels TX 78132-3710 COUNTY ENGINEER 

Re: Edwards Aquifer, Comal County 

PROJECT NAME: Manor Creek Units 4, 5, & 6 Acres, located on Allemanla 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. Hornsetb: 

The referenced application is being forwarded to you plUsuant to tbe Edwards Aquifer Rules. 
The Texas Cotl1Jl1ission on Environmenta l Quality (TCEQ) is required by 30 TAC Chapter 213 to 
provide copies of all applicarions to affected incorporated cities and 1.U1derground water 
conserva tion districts for their comments prior to TCEQ approval. More information regarding 
this project may be obtained from the TCEQ Centrat Registry website at 
hrro:!!www.tceq.state.tx.us/pennitting/centrat registry!. 

Please forward your corrunems [0 this office by December 22, 201 6. 

The Texas Commission on Environmental Quality appreciates yoU! assistance in this matter and 
your compliance efforts to ensure protection of the State's environment. If you or members of 
your staff have <my questions regarding these matt ers, please feel free to contact the San 
Antonio Region Office at (2 10) 490-3096. 

Sincerely 

?~ 
Todd Jones. Water Section Work Leader 
San Antonio Regional Office 

TJ/eg 
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Submittal November 2016 
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New 8raunfel~. TX 78130 
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830.625.8555· FAX: 830.625.8556 
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Water Pollution Abatement Plan Checklist 
- Edwards Aquifer Application Cover Page (TCEQ-2070S) 

- General Information Form (TCEQ-0587) 

Attachment A - Road Map 
Attachment a-USGS I Edwards Recharge Zone Map 

Attachment C - Project Description 

- GeologIc Assessment form (TCEQ·058S) 

Attachment A - GeologIc Assessment Table (TCEQ-058S*Table) 
Comments to the Geologic Assessment Table 
Attachment B • Soil Profile and Narrative of Soil Units 

Attachment C· Stratigraphic Cotumn 
Attachment D, Narrative of Site Specific Geology 

Site Geologic Map(s) 
Table or list to{ the position of fMtures' latitude/longitude (if mapped using GPS) 

- Water Pollution Abatement Plan Application Form (TCEQ-OS&4) 

Attachment A - Factors Affecting Water Quality 

Attacnment B - Volume and Character of Stormwate( 
Attachmem C - Suitabihty Letter from Authorized Agent (if OSSF IS proposed) 

Attachment 0 - Exception to the Required Geologic Assessment (il requesting an 
exception) 
Site Plan 

- Temporary Stormwater Section (TCEQ-0602) 

Attachment A ~ Spill Response Actions 
Attachment B - Potential Sources of Contamination 

Attachment ( - Sequence of Major Activities 
Attachment 0 - Temporary Best Management Practices and Measures 

Attachment E • Request to Temporarily Seal a Feature, if sea!ing a feature 
Attachment F - Structurat Practices 

Attachment G - Drainage Area Map 
Attachment H - Temporary Sediment Pond(s) Plans and Calculations 

Attachment 1- Inspection and Maintenance for BMPs 
Attachment J - Schedule of interim and Permanent Soil Stabilization Practices 

- Permanent Stormwater Section (TCEQ-0600) 

Attachment A • 20% or less Impervious Cover Waiver, if project is multi·family 

residential, a schoOl, or a small bUSiness and 20% or less impervious cover is proposed 
for the site 
Attachment B· BMPs for Upgradient Stormwater 



Attachment C - BMPs for On-site Stormwater 
Attachmen t 0 - BM Ps 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 wi th the 
Edwards Aquifer Rules: Technical Guidance for 8MPs 
Attachment I -M easures for Minimizing Surface Stream Contamina tion 

- Agent Authorization Form (TCEQ-0599), if application submitted by agent 

Applicat ion Fee Form (TCEQ-0574) 

- Check Payable to the " Texas Commission on Environmental Qual ity" 

Core Data Form (TCEQ-l0400) 



Texas Commission on Environmental Quality 

Edwards Aquifer Application Cover Page 

Our Review ofVour Application 

The Edwards Aquifer Program staff conducts an administrative and technical review of all 
applications. The rurnaroo.nd time for administrative review can be up to 30 days as outlined 
in 30 TAC 213.4(e). Generally administrative completeness is determined during the intake 
meeting or within a few days of r eceipt. The turnaround time for technical review of an 
administratively complete Edwards Aquifer application is 90 days as outlined in 30 TAC 
213.4(e). Please know that the r eview 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 imperath'e that the information provided in an Edwards Aquifer application 
include final plans , be accurate, complete, and in compliance with 30 lAC 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 requ irements. The submitted 
application and plan sheets shou1d be final plans. Please submit one full·size set of plan sheets with the 
original application, and half·size sets \\ith the additional copies. 

To ensure that all applicable documents are included in the application, the program has de\'eloped tools to 
guide you and web pages to provide all fonns, checklists, and guidance. Please visit the below website for 
assistance: http://www,tceo.tcxas,gov/ficld/capp. 

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

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

4. 	 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 ""ill cause the application to be deemed incomplete and returned. 

An appointment shou1d be made to resubmit the application, The application is re-examlned to ensure all 
deficiencies are resolved. The application will only be deemed administratively complete when all 
administrative deficiencies are addressed. 

S. 	 If an application is received by mail, courier service, or otherwise submitted ..vilhout a review meeting, the 
ad ministrative 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 tile regional office or returned by regular mail, If returned by mail, the regional office may 
require arrangements for return shipping. 

6. 	 If the geologic assessment was completed before October 1, 2004 and the site contains "possibly sensitive" 
features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-oS8s 
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-2070S (10-30 '14) 
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2, 	 A site assessment is usually condu('ted 8S part of the technical review, to evaluate tlte geologic assessment 
and observe existing site rondHJons, The site must be accessible to our staff, The site boundaries should be 
clearly marked, features identified in the geologic assessment should be tlagged, roadways marked and the 
alignment of the Sewage Collection System and manholes should be staked at the time the applieation is 
submitted. If the site is not marked the application may be returned, 

,3, 	 We evaluate the application for technIcal completeness and contact the applicant and agent yja Notice of 
Deficiency (NOD) to request addittonal information and identify technical deficiencies. There are two 
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the 
first NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiendes.lf the response to 
the second notice is not received, is incomplete or inadequate, or provides new infomw.tion that is 
incomplete or inadequate, the application must be withdrawn or if not withdra",)1 the application will be 
denied and the application fee v.-ili be forfeittul 

4. 	 The program has 90 calendar days to complete the technical reviev.; of the application. If the appJication is 
technically adequate, such that it complies with the Edwards Aquifer rules, and is protective of the Edwards 
Aquifer during and after construction, an approval letter lAill be issued. Const:mction or other regulated 
activity may not b€'glu uhtil an approval is issued. 

Mid~Review Modifications 

It is important to have final site plans prior to beginning the permitting process ",,'ith TCEQ to avoid delays. 

Occasionally, circumstances arise where you may h:r'il~significant design and/or site plao changes after your 
Edwards AqUifer application has been deemed administratively complete by TCEQ, This is considered a "Mid­
Re..iew Modification". Mid-Review Modifications may reqoire redistribution of an applicatioh that includes the 
proposedmodlficat'ions for public comment. 

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

.. You can wlthdrowyour application, and your fees wJji be refunded or credited for a resubmittaL 

.. TCEQ can conlinue the technical re\,iew of the applkation as it was submitted, and a modification 
application can be submitted at a later time, 

If the application is withdrawn, the resubmitted application VliII be subject to the administrative and technical 
review processes and will be treated as a new application, Tne application will be redistdbuted to the effected 
jurisdictions. 

Please contact the regional offiee if you nav.e questions, If your project is locatoo in Williamson, Travis, or Hays 
County, contact TCEQ's Austin Regional Office at 512-339-2929" IfYOUT project is)n Coma!, Bexar, Medina, 
Uvalde, or Kinney County, contact TCF..Q's San Antonio Regional Office at 210-490<3096 

Please fill out aU required fields below and submit with yom application. 

11. Regulated £Duty Name: ·Manor Creek Subilivision 12., Regulated Entity No••, Valls 4·6 

3· Customer Name: Continental Homes ofTexas, LP, dba i Cust N 6 6 	 ,
DR HortQO ' 4· orner Q.: 025503 0 , 

, ,
i 5. Project Type: New ( ModificaHoi) E.xtension !Exception 	 I 
, (P1e:(11:se clrdeJchecll; one) I 
6. Plan Type: Technical : Optionat Enhanced EXT"XP"''P~: CZP SCS IlIST lAST(Plealie eirde/(;heck one) Clarification ' Measures 

,7- Land Use: 8. Site (acres):~de;;t5' Non-~;dontial 9H8 	 ,, 
, 

'{P1easecirdc/eheck one} 

9. Application Fee: to. Pennanent BMP(s): NjA 	 ,$6,500 

n. SCS(Linear Ft.): 12. AST/UST (No. Tanks), INjAN/A, 
13. County: Comal 14. Watershed. Eleiders C!<'~k I 

TCEQ-20]OS (1O-30-14) 
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Application Distribution 
Instructions: Use Ihe table below to determine the number of applications requ.ired. One original and one copy 
of the application, plus additional copies (as needed) for each affected incol1lorated city, county, and 
groundwater conservation district are required. unear projects or large proj ects, which cross into multiple 
jurisdlctions, can require addition al copies. Refer to the "Texas Groundwater Conservation Districts ",':ithln the 
EAPP Boundariesn map found at: 

bnn;/lwww.tccg.tcxas.go\'/asse1s/publjc/compljance/field ops/eapplEAPP2P2oGWCp962oman·pdf 

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

Austin Region 

County: 


Origi nal ( I req,) 


Region (I reg.) 


County(ies) 


Gro\.lOdh01ter Conse('\ll lio n 

District(s) 


City(ies) Jurisdiction 

Hays 

-

-


-

_ Edwards Aquifer 

Authority 

~arton Springs! 
Edw'3rds Aquifer 

_ Hays Trinity 
Plum Creek 

_ Ausl in 

~uda 

_ Dripping Springs 

_ Kyle 
_ Mountain Cit), 

_San Marcos 
_ Wimberley 

_ ""oodcreek 

Travis 

-

-

-

_Barton Springs/ 
Edwards Aquifer 

_ Aust in 
_ Bee Cave 
_POugelVille 
_ RoUingwood 
_ Round Rock 
_ Sunset Va lley 
_West Lake Hills 

Williamson 

-

-


-

NA 

_ Austin 
_Cedar Park 

- Florence 
_Georgetol''T1 
_Jerrell 
_Leander 
_Liberty Hill 
_Pfluger.';lle 

Round Rock 

SanAnlonio Region 

County: Bexar ComaJ Kinney Medina Uvalde 
Origioal (I req.) - ..1L - -
Region (I req ,) ..1L 

CouDt)'(ies) ..1L 

Ground"'3.ter _ Edwa rds Aquifer -X-EdwardsConservation 
Authority Aquifer _Kinney _ EM _ EM 

District(s) 
_Trinit}··Glen Rose Authori ty _ Medina _Uvalde 

_ Castle Hills 
_Fair Oaks Rancb _Bulyerde 

City(ies) ~elotes _Fair Oaks Ranch _San 

Ju risdiction _Hill Country Village _ Garden Ridge NA Antonio ETJ NA 

_ HoUyv.'ood Park ....x.....New Braunfels (SAWS) 

_ San Antonio (SAWS) 
_ Schertz 

Sha\1lno Park 



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

Chris Van Heerde. C.F.M .. P.E. 

PjiI, iI_Of' r"q'r"dAg,n,-­
(,w, ' / /". I" ~ Ptf 1110112016 

S~ture of Customer/Kuthonzed Agent Date 

·-FOR TCEQ INTERNAL U5EONLY"· 

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

Received By: Distribution Date: 

EAPP File Numbec Complex: 

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

Delinquent Fees (YIN): Review Time Spent: 

Lat./ Long. Verified: 50S Customer Verification: 

Agent Authorization 
Payable to TCEQ (YIN):Complet~/Notarized (YIN) : Fee 

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

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

TCEQ-2070S (10-30-14) 



General Information Form 
Te)(as Commission on Environmental Quality 

For Regulated Activities on the Edwards Aquifer Recharge and Transition Zones and Relating to 

30 TAe §213 .4(b) & §213.5(b)(2)(A), (B) Effective June 1, 1999 

To ensure that the application;s 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 ore signed by 
the appropriate party. 

Note: Including aJl 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. CF.M .. P.E. 

Date: 11/1/2016 

Signa ure of Customer/Age t : 

Project Information 

1. 	 Regulated Entity Name: Manor Creek Subdivision Units 4·6 

2. 	 County: Comal 

3. 	 Stream Basin: Bleiders Creek 

4. 	 Groundwater Conservation District (If applicable): Edwards Aquifer Authority 

S. 	 Edwards Aquifer Zone: 

~ Recharge Zone o Transition Zone 

6. 	 Plan Type : 

I2l WPAP DAST 

Dses DUST 

~ Modification o Exception Request 

1 of 4 
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7. Customer (Applicant): 

Co ntact Person: Robert Daigle 
Entity: Continental Homes of Texas, LP. 

Mailing Address: 210 West Hutchison Street 

City, State: San Marcos, Texas 
Telephone: 512-805-3600 
Email Address : radaigle@drhorton.com 

Z;p: 78666 

FAX: 844-693-1213 

8. Agent/Representative (If any) : 

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

Entity: HMT Engineering & Surveying 
Mailing Address: 410 N. Seguin Avenue 

City, State: New Braunfels, Texas 

Telephone: 830-625-8555 
Email Address:chrisvh@hmtnb.com 

Z;p: 78130 

fAX: 830-625-8556 

9. Project location : 

[8J The project site is located inside the city limits of New Braunfels. 

DThe project site is located outside the city limits but inside the ETJ (ext ra -te rri torial 
jurisdiction) of __. o The project site is not located withi n any city's limits or ETL 

10. [gJ The location of the project si te 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 1·35 Frontage Road. take the ramp on the left onto 1-35 North. 

Take exit 184 toward TX-33? l oop/ Farm to Market Rd 482/Rueckle Rd. merge onto I· 
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 tucn right onto Hamburg Avenue to 

enter the Manor Creek Subdivision. Turn left onto Kleem St and then turn right onto 
Allemania Drive. 

11. [;8J 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. 18] Attachment B - USGS I Edwards Recharge Zane Map . A copy of the official 7 Y, minute 

USGS Quadrangle Map (Scale : 1" = 2000') of the Edwards Recharge Zone is attached. 
The map(s) clearly show: 

t8l Project site boundaries. 

(8] USGS Quadrangle Name(s). 
[g] Boundaries of t he Recharge Zone (and Transition Zone, if applicable). 

[;8J Drainage path fram the project site to the boundary of the Recharge Zone. 
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13. [8] 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. [8) 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: 

~ Area of the site 

k8J Offsite areas 
o Impervious cover 
[8] Permanent BMP(s) 

~ Proposed site use 

(gI Site history 

[8l Previous development 

~ Area(s) to be demolished 


15. Existing project site conditions are noted below: 

D Existing commercial site o Existing industrial site 

D Existing residential site 

D Existing paved and/or unpaved roads 
o Undeveloped (Cleared) 

k8J Undeveloped (Undisturbed/Uncleared) 

OOther: __ 


Prohibited Activities 
16. (g) I am aware that the following activities are prohibited on the Recharge Zone and are not 

proposed for this project : 

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

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

(3) 	Land disposal of Class I wastes, as defined in 30 TAC §335 .1; 

(4) The use of sewage holding tanks as parts of organized collection systems; and 

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

(6) 	New municipal and industrial wastewater discharges into or adjacent to water in the 
state that would create additional pollutant loading. 
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17. (gJ I 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 (relating to Underground 
Injection Control); 

(2) 	Land disposal of Class I wastes, as defined in 30 TAC §33S.1; and 

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

Administrative Information 

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

(gJ 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. o For a UST Facility Plan or Modification or an AST Facility Plan or Modification, the total 
number of tanks or piping systems. o A request for an exception to any substantive portion of the regulations related to the 
protection of water quality. 

o A request for an extension to a previously approved plan. 

19. [8J Application fees are due and payable at the time the application is filed. If the correct 
fee is not submitted, the TCEQ is 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: 

o TeEQ cashier o Austin Regional Office (for projects in Hays, Travis, and Williamson Counties) 
[8J San Antonio Regional Office (for projects in Bexar, Carnal, 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 TeEQ will distribute the additional 
cop ies to these jurisdictions. The copies must be submitted to the appropriate regional 
office. 

21. (8] No person shall commence any regulated activity until the Edwards Aqu ifer Protection 
Plan{s) for the activity has been filed with and approved by the E)(ecutive Director. 
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111712016 14250 JudSOfl Road, San Antooio, TX 18233 to Allemania Drive, Naw 8ra\.Wlfels, TX 78132 - GoogIe Maps 

14250 Judson Road 
n Apt'Jl'llO, TX 78233 

Get on 1·35 N in Selma from lookout Rd 

1 1. Head south on Judson Rd toward Villa Camino 

.., 2. Turn left to stay on Judson Rd 

.., 3. Turn left onto Lookout Rd 

,.. 4. Turn right onto N Loop 1604 E 

A 5. Use the left lane b take the Texas 1604 Loop S ramp 

'( 6. Keep right at the fork, follow signs forl-35 N/Austin and merge onto 1-35 N 

Follow 1·35 N to Interstate 35 Frontage Rd in New Braunfels. Take exit 184 from 1·35 N 

A 7. Merge onto 1·35 N 

,... 8. Take exit 184 toward TX-337 Loop/Farm to Market Rd 482/Rueckle Rd 

Take TX-337 Loop Nand TX-46 E to Klemm St 

A 9. Merge onto Interstate 35 Frontage Rd 

., 10. Turn left onto TX-337 Loop N/S Rueckle Rd 

., Conlinue to follow TX-337 Loop N 

A 11. Use the right lane to take the TX-46 W/TX-46 BUS ramp to Boerne/New Braunfels 

., 
,. 

12. Turn left onto TX-46 E 


13. Turn right onto Hamburg Aile 


A R~ 1f.1I r11.J,,j( , J 

., 14. Turn left onto Klemm 51 


A f~"5'" I"{ II 3,:: II J 


Allemania Drive 
M .... ".,~ '... . ,._ T' , - . " . '" 

0, min (3 S mil 

476 It 

OSml 

08 fill 

11 n11n (12.4 mil 

12.3 ml 

0 1 ml 

11 mill (6 0 ml) 

0 2 ml 

2Bml 

02 ml 

351 ft 

hltpsJ/ww4IoogIe.comImapsldld 14250+Jvd50n~Road. +San+AnloniO. + TX " 18233fAllemania+0rive. +New'-&aunfets. + TX " 18132f@29.6489502 • ..s8.401S7; 213 
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GE'-lERAL INFORMATIO'-l FORM 

AITACHMENT C 

Project Description 


The proposed Milnor Creek Subdivision project (previously titled Tsdurhart Ranch Subdivision) 
is located on Hamburg Avenue, New Braunfels, Texas. The subdivision is within the New 
Braunfels city limits. The total subdivision site coverS a total of267.03 Acres and divided into 6 
Units. Manor Creek Units 1-3 have been completed and contain! 641015 on 171.169 Acres. 
Construction of homes within Unit 3 is currently on going: however, all street and drainage 
improvements are currently complete. ""'ben futty developed Units 1, 2B, and 3 will have 
34J)67 Acres of impervious cover, or 19.90% of the total area. The WPAP for Manor Creek 
SubdivlsJOO Units 1-3 was approved on December 11, 2015 and is included withm this 
application. Manor Creek Subdivision Units 4-6 represent the remainder of the land owned by 
Continental Homes ofTexas, L.P. in this devetopment which totals 94.78 Acres and is curreu!.ly 
undeveloped. Conslruction of the roads in Unit SA wiH start shortly and Unit 4 is at the 
begjnning stages of construction. To dale clearing has occurred and rough~cut of the street to 
subgrade is in progress. Paving is likeiy to o~cur in the 2m! quarter of201?, There is no existing 
impervious cover on the 94.78 Acres of Units 4, SA, 5B, and 6 at this time. In proposed 
conditions, the imperVious cover of Units 4-6 increases to be 38.18 Acres or 40.28% at the full 
development of the site. The pervious wPAP for Manor Creek Units 4-6 was approved on 
January 8, 2016 and is included within this application. 

The proposed residential subdivision improvements include the construction of8" gravity 
wastewater lines, a 4" force main, a lift station, and 197 lots, The impervious cover that has been 
and is planned to be constructed for Manor Creek Units 4-6 will exce(',d the maximum 20% 
impervious cover. Therefore, Units 4~6 wiU have permanent B~fP$ to treat {he impervious cover 
from these llniL~. Unit 5 has been split \1\10 two phases, Phase SA consists of a total area of22.08 
Acres (drainage area 5.8 and aU drainage areas to the west). Phase SB consists ofa total area of 
23,59 Acres which is be the remainder of the drainage areas in Unit S, There are platted lots 
within Unit 4 and 6 that will contribute open space to the remaining 20% Impervious Cover 
WP AP for Manor Creek Subdivision Units I, 2B, and 3, These areas include Lot 200 in Unit I) 
(15.04 Acres). Lot 201 in Unit 4 (68.86 Acres), and Lot 202 in Unit 4 (2.65 Acres). Exhibit Cl 
shows the areas included in this ViPAP, the areas in the less than 2(Y-11o Impervious Cover WPAP, 
and the Manor Creek Amenity Center (Unit 2A) which has a sand basin as the Permanent B:-"1P 
and remains unchanged. Vegetati'.ilt Filter Strips, Sartd Filter Systems, and Grassy Swales are 
the proposed permanent BMPS to be constructed on the residemial subdivision site as shown in 
the Manor Creek Subdivision, Units 4~6 Site Construction Plans on Sheet 11 ofUoit 4, Sheet 
lOA ror Phase SA and i OB for Phase 5B ofUnh 5, and Sheet 8 of Uni16. Continental Homes of 
Texas, LP, dbu DR Horton is the permitted entity that will operate the proposed site, 

Dru!s 4-6 will be constructed in four separate phases. The phasl!:s wlIl be constructed in the 

following order: SA, 4, 5B, and 6, 


The Manor Creek Sabdivision Units 4-6 Water Pollution Abatement Plan is being modified 

because the proposed changes would affect the design of the previously designed and approved 


http:curreu!.ly
http:of267.03


- -- - - - -

pennanent 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 7,5441bs. to 9,4911bs. 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 Pennanent 

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 I: Imoervious Cover Breakdown Comparison 
Approved WPAP (sq ft) Modification Impervious Cover 

(sq ft) 
Streets 141,913 153,177 

BuildinR 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 9222 
Total 366,122 460586 

Table 2: Pennanent BMP Comparison 
Impervious 

Area 
(acres) 

Imp 
% 

LR 
(lbs) 

LM 
(lbs) 

LM (lbs) 
Desired 

Required 
TSS 

Removed 
Approved 

Design 
8.41 50 8,046 7,544 7,580 7,544 

Modified 
Design 

10.57 59.5 10,065 9,491 9,496 9,491 

Total 
Increase 

2.16 9.5 2,019 1,947 1,916 1,947 



--"'~"'-"'-'~ ......... - ...- ..~.~ ...•...- ­
Table J: Sand Filter Basln A4-1 


I ApP'2yed Dos,gn ! lv!'l!!.\lled Design 

WQ Volume I 12,541 CF I 13,585 CF 


Required ' ~' i---;W""';';Q"'\7'o"IUJ"'I':.,e~--i''--:Cl(~),4'''3C;1C;C''1';- 202,483J2SCFF~ 
~;-;c Pr<",ded 
, Sedimentation Area 1 ,045 SF 

~u~ I'I Sedimen"("'at"io"j1'-A",,,,-,-.-l-- 1,050 Sf 84051' 
; ProvidedI FIlter Are'·"'R"'e""q-ui~red·c-iL.'----;I"".04:75""'S"'F;:"', ......,ji--- j,132 SF 
t fjJ~r Are. Provtde<!, ' 1 (lSi! SF . 1,225 S,F__i-­

W S,torage Dcp"h~-+_ 5,21 Feel '--!i-- 506 F"o"."t__ 

TSS Removed.. ,_2"',2"'O"'1<>oL"'B"'S_---'_ "" 2,6E I LI!,,,,S__ 


"~.."'--C-=-~=-_~--- , ­
Table 4: Sand Filter Basin A4-5 ,

I Ap1!roved Des'S!L! M{l{iified DesiL 
I--"'Q Volume I 25,314 CF I 32,305 CF I 
~~;;R,~guired 

WQVolume 34,288 CF 34,286 CF 
Provided 

68351' ',, ­! Sedimentation Area 2,llO SF IReQUIred 
Sedimentation Area 

Provided 
I,11ll SF 1,494 SF 

. Filte,,,P,reaRequired 2,100 SF 2,734§F .. J 
Filter Area Provided ~,152 SF '''''~+_ 2,767 SF 
WQ Slo;.ge DePth"~f--- 5,0 Fect '''5,12 Feet'''--=: 

TSS Removed 3,020 LBS I )1,846 LB5 

All other portions or the previously approved WPAP have not been modified. 



"Bryan W. Shaw, Ph.D., P.E" Chairman 
Toby Baker, Commissioner 
Jon Niermann, Gommfsstoner 
Richard A, Hyde, P,E"Executhie Director 

Tr:xAS COMMISSION ON ENVIRONMENTAL QUALITY 
ProtectintJ TffXU/. by Reducfng and Preventing Pollution 

De<.:ember H, 20J5 

Mr. Daniel Ciawson II 

Continental Homes of Texas: L.P. 

210 West Hutchison Street 

San Marcos, Texas 78666 


Re: Edwards Aqujferl Comal County 

NAME OF PROJECT: Manor Creek Subdivision: Located on the north side of State Highway 46, 
appro:ximately 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 Cede (TAC) Chapter 213 Edwards Aquifer 

Regulated Entity No, RN!OS801S68; Investigation No, 1255265: AddltionallD No, 1J'15060902 

Dear Me Clawson: 

The Texas Commission on Environmental Quality (TCEQ) bas completed its review of the WPAP 
Modification for the above~referencoo project submitted to the San Autonio Regional Offioo by 
HMT Engineering & Srn:veying on behalf of Continental Homes of Texas, LP, on June 912015. 
Final rel,-iew of the WPAP '\-vas completed after additiona.l material was received on September 30, 
20151 November 10,2015, and December 1,2015, As presented to the TCEQ. the Temporary and 
Pet"l1lanent Be-st Management Practices (BMPs) were selected and construction plans were 
prepared by a Texas Licensed Professional Engineer to be in general compliance vvitb the 
requirements of 30 TAe Chapter 213. These planning mate.rials wcre sealed, signed and dated by 
a Texas Licensed Profestsional 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 
reconsideratiun of the executive director's finaJ action on this Edwards Aquifer Protection Plan. A 
motion for reconsideration must be filed no later than 23 days after the date of this approval 
letter. This approval expires two (2) yearsfrom the dale o/this letter unless. prior to the 
expiration date; more than 10 percellt oftlw construction has commenced em the project Or an 
extension a/time has been requested, 

" ...;,:;;,' ~e~~!,~ " i4z,e J~ ito . Sw l\ljl.ooi~ llizs 7Wl·44ij<) • ?Hl-4W';W% ' F:n lliJ·)1S.-e29 

Atmi"'llro?;wm«T !ili-t:'9-:CW • tlXqk-tTI,!P" • };;y,j is ru'~: im'!tel ~teXM ggeiruV4i1\etr\lM)' 
~""""Ijf '<0"«1 i"F"' 
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!l~<l!lQUND 

The Manor Creek Suhdivision (formerly known as Tschirhart Ranch) was originally approved by 
lettcr dated April 4; 2006 for a single family residential development ou 25~;L03B acres. The 
project proposed to develop 343 lots, roods, flnd utilitie-s. The impervious cover was 50.29 acres 
(19·95 percent) and a less than 20 percent impervious covct' exemption from installing permanent 
BMPs ,",.11..'1 approved. 

The plan was subsequently modified by letter dated AprilS, .2010. That project proposed to 
increase the overall site area by 15 acres l dedicate 0,12.3 acres of the site to TxDOT, and construct 
340 single family residentjallots, roads, and utilities on 266.92 acres. The impervious cover was 
increased fTOm 50.29 acres to 53.141 acres (19.91 percent). Since the total impervious- cover 
remained below 20 percent an exemption from installing permanent BMPs was approved, 

Aseparate WPM fot' a community center v.'ithin the Manor Creek Subdivision was approved by 
letter dated May 4, 20JO. The commercial project included the construction of a community pool, 
restroom flldlit;r', storage buUding, parking, and associated utiiities on a 1,08 acre site. The 
impervious cover was 0.318 acres (29A percent), One sedimentation/filtration basin and 
engineered vegetative filter strips were constructed to provide permanent stormwater treatment 

PROJ\\CI PESCRlP1JOl-l 

The proposed residential project will have an area of approximately 171,169 acres, It will inetude 
the construction of 164 single-family resideutlallots, roads, and associated utilities within Units 1,. 
2, and 3. The impervious 'Cover wiD be 34,067 acre.'S (19.90 percent). Proje\:t wastewater will be 
disposed of by ooli.veyauce to the existing Gruene Rood Wastewater Treatment Plant owned by 
New Braunfels UtWtic,,'1, ResicientiaJ development within Units 4, 5 and 6 win be separated from 
the site and submitted with 11 new WPM application. 

U:RM8NENT PQill'TION AllATEMllNT 1>l)';ASi,Jll!;S. 

This single-family residential project vviil not ha:ve more than 20 percent impervious cover. 

Gll1lL.O§X 
Aecording to the geologic assessment included with the application, the site is located on the 
Cytlic and Marine and Leached and Collapsed members of the Edv..-ards Person Formation. 'Ihe 
report identified 76 features (13 sensitive and 63 non-sensitive) 'Within the site limits. The San 
Antonio Regional Office did not conduct a site assessment. 

Sensitive Features 

Natural buffers were proposed for 13 sensitive geologie features, According to FEMA maps, the 
features are ShO'vvll ncar or within Zone Aof the loo~year flood plain along Blieders Creek All of 
the sensitive features except S-89 are shown surrounded with rock berms. Feature S-89 is shown 
in a "no dlsturbance" area delineated on the site plan for the WPAP. No regulated activities (such 
as construction Or soil disturbing activities) \\111 take place within the natul1'll buffers, 

Setback distances and buffer areas were generally based on: the drainage areas for each of the 
sensitive features being protected. 
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~!, CONDlT!QNS 

1. This modification is subject to all Special and Standard Conditions listed in the WPAP 
approvruletter dated April 4; 2006) andApriJ 8, 2010. 

n, Since this project will not have more than 20 percent impervious cover, an exemption from 
additional permanent EMPs is approved. If the percent impervious covet ever increases 
above 20 percent or the land use changes, the exemption for the whole site as described in the 
property boundaries required by §213.4(g), may no longer apply and the property ovmer must 
notify the appropriate regional office of these changes, 

III. The temporary rock berms installed around sensitive features must remain in place until final 
stabilization of the site has been achieved and appropriately documented, The rock berms 
shall be inspected and maintained in operable condition and in acootdance with the approved 
ffiruutenance schedule provided in the application. 

S1NlDABQJ;Ot-IPfITONS 
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 administrati1t'e penalties. 

2, The holder of the approved Edwards Aquifer protectioYJ plan must comply '1l11h all provisions 
of 30 TAe Chapter 213 and all best mtLflsgement practices and rneasW'cs contained in the 
approved plan, AddItional and separate approvals, permits, regimations and/or 
authorizatiol1.'1 from other TCEQ Programs (i.e,! Stormwater, Water Rights, me) can be 
required depending on the spocifics of the plan, 
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3· 	 In addition to the rules of the Commission, the applicant may also be required to comply with 
state and local ordinances and regulations providing for the protection of water quality. 

frior to Commencement of Construction: 

4· 	 Within 60 days of receiving written approval of an Edwards Aquifer Protection Plan, the 
applicant must submit to the Sa.o Antonio Regional Office, proof of recordation of notice in 
the county deed records, with the volume and page numberCs) of the county deed records of 
the county in which the property is located. A description of the property boundaries shall be 
included in the deed recordation in the county deed records. A suggested form (Deed 
Recordation Affidavit, TCEQ-062S) that you may use to deed record the approved WPAP is 
enclosed. 

s. 	 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 aU regulated 
activities 8re 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 
paymenl o f appropriate fees and all informa tion necessary for its re\-;ew 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. Notifica tion 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 10 number for the regulated activity, 
and the name of the prime contractor with the Dame 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 sedimenta tio n (E&S) con trols, Le., 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. Ifa 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 2 0 feet must be 
backfilled with cuttings from the boring, AU 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 Chapler 213. Edwards Aquifer. The applicant 
shall remain responsible fo r the provisions and conditions of this approval until such 
responsibility is legally transferred to another person or entity. 
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11. 	 This approval does not authorize the installation of temporary aboveground storage tanks on 
this project. If the contractor desires to install a temporary aboveground storage tank for use 
during construction, an application to modify this approval must be submitted and approved 
prior to installation. The application must include information related to tank location and 
spill containment. Refer to Standard Condition No.6, above. 

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

13. No wells exist on site, All water wells, including injection, dewatering, and mon.itoring 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 
InstaTIers) and all other locally applicable rules, as appropriate. 

14. If sediment escapes the construction site, the sediment must be removed at a frequency 
sufficient to minimize offsite impacts to water quality (e.g., fugitive sediment in street being 
washed ioto 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 sbaU be 
prevented from becoming stormwater discharge poUutants. 

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

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

17. 	Stabilization measures shall be initiated as soon as practicable in portions of the s ite 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 CompletioQ of Construction; 

18. A Texas Licensed Professional Engineer must certify in writing tbat 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 pennanent 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 disttict, 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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transfened. A copy of the transfer of responsibility must be tiled with the executive director 
through San Antonio Regional Office within 30 days of the transfer. A copy of the transfer 
form (TCEQ-I0263) 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 ifmore than 50 perceDt of the tOlal construction has not been completed within ten 
years from the initial approval of a plan. A new Edwards Aquifer protection plan must be 
submitted to the San Antonio Regional Office with the appropriate fees for review and 
approval by the executive director prior to commencing any additional regulalcd activities. 

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

This action is taken under authority delegated by the Executive Director of the Texas Comntission 
on Environmental Quality. IfyOll 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 

S7	 IY , 

~~~C~Man.ge,
San Antonio Region Office 
Texas Commissjon on Environmental Quality 

LB/ AG/ eg 

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

cc: 	 Mr. Chris Van Heerde, P .E" HMT Engineering & Surveying 

Mr, Garry Ford. Jr., P.E., City of New Braunfels 

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

Mr. Roland Ruiz, Edwards Aquifer Authority 

TCEQ Central Records, Building P, Me 21 


http:C~Man.ge


Bryan W, Sbaw, Ph D., f'.E" Ch('drman 
'Toby Baker, Commis'sioner 
Jon Nieffilann, Commissioner 
Richard A. Hyde, P.fL Executive Dirccror 

TExAs COMMISSlON ON ENVIRONMENTAL QUALlTI 
Proro::rint; Texas by Reducfng Clna Preventing Potiuti,m 

Jauuary 8, 2016 

Mr. Daniel Clawson II 
Continental Homes of Texas) LP. 
210 West Hutchison Stree: 
San Marcos, Texas 78666 

Re; Ed\.\"l)rds Aqulfer! Comal County 

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

TI'l'E OF PlAN: Request for Approval of a Water Pollution Abatement Plan (Vv"PAP); 30 Texas 
Administrative Code (TAC) Chapter 2'3 Edwards Aquifer 

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

Th?ar Mr. <-'lawson: 

The Texas Commission 011 Environmental Quality (TCEQ) has completed its review of the WP AP 
application for the above-referenced project submitted to the San Antonio Regional Office by 
HMT Engineering andSurvcying on behalfofContinental Homes ofTexas, L,P. on June 10,2016. 
Final review of the WPAP was completed aftcr additional material was received on October 22, 

2015. November 10, 2015 and December 23, 201$, As presented to the TCEQ, the Temporary and 
Permanent Best Management Practices (BMPs) were selected and cotlstruction plans were 
prepared by a Texas Licensed Professional Engineer to be in general compliance with the 
requirements of30 TAe Chapter 213. These planning materia!s were sealed/ signed and dated by 
a Texas Urensed Professional Engineer. Therefore, based on the cngjueer's concurrence of 
compliance, thc planning matelials for construction of the proposed project and pollution 
abatement measures are hereby approved subject to applicable state rules and the condition.,> in 
this letter, The applicant or a person affected may file \vith the chief clerk a motion for 
reconsideration of the executive director's final action on this Edwards Aquifer Protection Plan. A 
motion (or reconsideration must be filed no later than 23 days after the date of this approvai 
letter. This approval expires two (2) yearsfrorn the date ojthis ietter unless, prior to the 
expiration date, mare than to percent ofthe construction: has commenced on the project or an 
extension of time has been requested. 

~RQJEC,[ DESCRlPTIQN 

The proposed residential development win have an area of approximately 95.97 acres. The 
proposed development will consist of 197 residential units 'With associated driveways, streets and 

TCEQ R¢gtffll 13 ' 14'2)(. J!Kk<on &1_ ' &m Ar.t.rA, f;rn$ 7823J-443() , 2j(:-490.)0% • !oJ" 210-:145·431<} 

}, ~",." 1-kW'l'-"l:-"f:m Sj 2<.1J", !()OO • 1:<>~ !i:';)' {(Ii • tkw '" \U:' tliS!urG:lUdt1dN' 16.';. ""AS g:)Vt"J.h~lIltr.~"""cy 
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sidewalks, Impervious cover for the site totals 36.00 acres (3],51 percent). Projc.(.,'t wastewater 
will be disposed of by conveyance to the existing Gruene Wastevro.terTreatment Plant O'lvued by 
the New Braunfels Utilities, 

f.&R;\jf,NENT POLLUTION ABATEMEl\i MEASURES 

To prevent the p<)llution of stormwater nmoff 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 fllter strips, designed using the TCEQ 
tecbnical guidance document} CQm.~yj!h_ th~J?'dwa:rdfLAquifer Ru1t'&: I~hlllca] G_uidMt~~ 
On Best ManagenH-;Ql Practices (:;!Qos), v.ill. be constructed to treatstormwater runoff, The 
required tOlal suspended solids (TSS) trea\ment for this project is 32,327 pounds ofTSS 
generated from the 36,00 acres of impervious cover, The approved measures meet the required 
80 percent removal of the increased load in TSS caused by the project, 

1\vo sedimentation/tntratton basins are proposed for Unit 4. The total capture volume of basin 4­
1 is 20.432 cubic feet (12,54:2 cubic feet required). The filtration system for the basin mil consist 
of 1,050 square feet of sand (1~o45 square feet required) meeting ASTM C-33, which is 18 inches 
thick and an underdrain piping system covered with a minimum two inch gravel layer, The total 
capture volume ofbasfn 4~5 is 34)286 cubic feet (25,317 cubic feet required). The filtration 
system for the basin will consist of 2,152 square feet of sand (2,110 square feet required) meeting 
AS'Thi C-33, which is L8 inches thick and an underdrain piping system covered \vith a minim'Jm 
two inch gravellay·cr. 

1\vo sedimentation/filtration basins are proposed for Unit 5. Th.e total capture volume of basin 5­
1is 41,474 cubic feet (33,114 cubic feet required), The filtration system for the basin will collSist 
of 2,800 square feet of sand (2,759 square feet required) meeting ASTM C~3S> which is 18 inches 
thick and an underdrain piping system covered ""-ltb a minimum two inch graver rayer. The total 
capture volume of basin 5-6 is 36,033 cubic feet (34,214 cubic feet (eqmred), The filtration 
system for the basin 'will consist of 2,943 square feet of sand (2,851 square feet required) meeting 
ASTM C-33, wh5ch is 18 inches thick and an underdrain piping system covered 'with a minimum 
two inch gravellaycr, 

One serumentation/filtration basin is proposed for Unit 6, The total capture volume of basin 6-1 
is 38,839 cuhic feet (38)807 cubic feet required), The filtration system for the basin will consist of 
3.234 square feet of sand (3,234 square feet required) meeting ASTM C-33, which is 18 inches 
thick and an underdrain piping system covered with a mInimum two inch gravel1ayer. 

Two grassy swales are proposed for Unit 4. The longitudinal slope of grassy swale 4-2 Is 1.00 
percent 'With a bottom \'lidth of ;2 feet, and side .slopes with no greater- than as:1 ratio, The 
longitudinal slope of grassy swale 4-7 is 0,50 percent ",lith a bottom \vidth of 5 feet, and side 
slopes .vith no greater than a 3:1 ratio, One grassy swale is proposed for Unit 5. The longitudinal 
slope of grassy svvale 5-2 is 2,50 percent ",,1th a bottom width of 5,5 feet, and side slopes with no 
greater than a 3:1 ratio, All of the grassy swale.....; will have at least 80 percent vegetative cover to 
provide adequate treatment of runoff, 

Three 15-foot engineered vegetative filter strips (VFS) are proposed for Unit 4, six for Unit 5 and 
five for Umt 6, Each ,,IF'S shall have a uniform s10pe ofless ttan 20 percent and vegetated cover 
ofat least 80 percent whkh will extend along the entire length of the contributing area and will be 
free of gullies or rills that can concentrate overland flow" The contributing area shall be relatively 
flat to evenly distribute runoff, and the impervious cover in the direction oftlow shaH not exceed 
72 feet. 
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Please refer to Table 1, Table 2 and Table 3 below for BMP details. Note that overtreatment is 
provided by the five sedimentation/filtration basins to compensate for grassy swale removal 
efficiency and untreated releases. 

Table 1 Unit 4 BMPs 

Total Area Impervious Required TSS Provided TSS 
Sub-basin BMP Removal Removal(acres) Area (acres) Obs/yr) (lbs/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 VFS 2·38 1.06 952 952 

4-4 VFS 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 0·55 495 437 

4-15 
Untreated 

1·37 0.24 217release -­

Total 18·48 8.41 7.544 7.580 

Table 2 Unit 5 BMPs 

Sub-basin BMP Total Area 
(acres) 

Impervious 
Area (acres) 

Required TSS 
Removal 
(lbs/yr) 

Provided TSS 
Removal 
Obs/year) 

5-1 Sand Filter 12·56 5·77 5.183 5.441 

5-2 Grassy Swale 1.02 0.68 610 377 

5-3 VFS 0.28 0 .07 64 64 

5-4 VFS 5·24 0 ·71 64 1 641 

5-5 VFS 0.83 0.29 257 257 

5-6 Sand Filter 14·39 6 .66 5.982 6,294 

5-7 VFS 3·96 1·43 1,283 1,283 

5-8 VFS 2.88 0·57 513 513 

5-9 VFS 2.60 0·57 513 513 

5-12 
Untreated 

release 0·30 0 .20 183 -­
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6-12 release 0.20 1831 

GEOLOGY 
According to the geologic asses.<;ment included "''lith the application, the site is iocated 'Nithin the 
cyclic and marine members and leached and collapsed members of the Person Formation. 
1\venty-eigbt geologjc features were assessed by the project geoiogist. Five of the 28 geologic 
features were rated sensitive and include the foUovdng: S-15, 3-38,8"'70, 8-71 and S~85. A 50 foot 
natural buffer surrounds each sensitive feature and is shown on the site plan for Unit 4. Unit 5 
and Unit 6. In addition, a clear span bridge .."ill protect: feature 8-38 which is located in a 
¥>-atercourse, The San Antonio Regional Office site assessment conducted on July 23,2015 
rc\.-ealed that the site wa.,> generaUy as described in the application 

1iPEClAL CQ1'lJ:!lTIQNS 
L The permanent pollution abatement measures shall be operational prior to first occupancy 

\\'1thin their ra<;pective drainage areas. 

fI, All sediment and/or media removed from the water quality ba."fins during maintenance 
.ctivities 50sll Os properly disposed of according to 30 TAC 330 or 30 TAe 335, as applicable. 
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STAND,~lill!:QNDmONS. 

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

2. 	 The hoider of the approved Edwards Aquifer protection plan must comply with aU provisions 
of 30 TAe Chapter 213 and all best management practices and measures contained in the 
approved plan, Additional (fnd separate approvals. permits, registrations and/or 
authorizations from other TCEQ Programs (i.e,. Stormwater, Water Rights, Ole) can b<!' 
required depending on the specifics of the plarL 

3. 	 In addition to the rules of the Commission, the applicant may also be required to oomplywith 
state and local ordinances and regulations provjding for the proteetion of water quality. 

Prior to CQmmenoo.£llent gf COnstruction; 

4. 	 Within 60 days of receiving ,"vritten approval of an Edtvards Aquifer Protection Plan, the 
applicant must submit to the San Antonio Regional Office, proof Qf recordation of notice in 
the county deed records, .,vith tbe volume and page numbcr(s) of the county deed records of 
the county in which the property is located. A description of the property boundaries shall be 
included in the deed recordation in the county deed records. A suggested form (Deed 
Recordation Affidavit, TCEQ-0625) that yon may use to deed record the approved WP~J\P 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 wrAP 
and this notice of approval shall be maintained at the project location until &11 regulated 
activities are completed, 

6, 	 Modifk:ation to the activities described in the referenced 'W"PAP application follo\\'1ng the date 
of approval may require the submittal of a pJan to modify this approval l including the 
payment of appropriate fees and aU information neces.'%H), for its review and apprv,;a1 prior to 
initiating construction of the modifications. 

7. 	 The applicant must provide written notifkation of intent to commence construction. 
replacement, or rehabilitation of the referenced project, Notification must be tiubmiUed to the 
San Antonio R.egional 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 ]D number for the regulated activity, 
and the name of the pOOle contractor Viith 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, 

R 	 Temporary erosion and sedimentation (£&S) controls, Le., si1t fences. rock berms, stabilized 
COrlSlmction entr.H1ce5! or other controls described in the approved WPAP, must be inst:.<illed 
prior to construction and maintained during construction. Temporary E&S controls may be 
removed when vegetation is established and the construction arca is stabilized, If a water 
quality pond is proposed, it shaH be used as a sedimentation basin during construction, The 
TCEQ may mantto\' stonnwater discharges from the site to evaluate the adequacy of 
tem?orary E&S control measures. Additional controls may be necessary if excessive solids nrc 
being dis<harged from the site. 

9. 	 All borings with depths greater than or equal to 20 feet must be plugged tVith non-shrink 
grout from the bottom of the hole to ..vithin three (3) feet of the surface, 'Inc remainder of the 
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ho!.e must be hackfiUed 'Nith cuttings from the boring, All borings less than 20 feet must be 
backfilled ¥tim cuttings from the boring. AJi borings must be backfilled or plugged V'lithin four 
(4) days of completion of the drilling operation, Voids may be filled wilh gravel. 

During Construdion: 

10, 	During the course of regulated activities related to this project, the applicant Ot agent shall 
comply with all applicable provisions of30 TAe Chapter 2:13, 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 approv?J does not authorize the instal1ation 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. 

12. 	If any sensitive feature (caves, solution cavities. sink holes, etc,) is discovered during 
construction,. ail regulated activities ncar the feature must be SlL'rpCuded 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 
f-xecutive director has reviewed and approved the methods proposed to protect the feature 
and tbe aquifer from potentially adverse imp<i,cts to water quality~ The plan must be sealed, 
signed, and dated by a Texas Licensed Professional Engineer. 

13. 	No wells exist on the site, One well is in nse and the other has been propedy plugged. AU 
water wells, including injection, dewatering) and monitoring wells must be in compliance ¥.-itIt 
the requir€r::lents of the Texas Department of Licensing and Regulation under Title 16 TAC 
Chapter 76 (relating to Water Well Drillers and Pump Installers) and all other locally 
applicable rules, as appropriate, 

14. 	[fsediment escapes the construction site, the sediment must be removed at a frequency 
sufficient to minimize offsitc impaet.<;: to water quality (e,g,~ fugitive sediment in street being 
\vushed. into surface streams or sensitive features by the next rain), Sediment must be 
rcmoved from sedimeut traps or sedimentation ponds not later than when design capadty ha.<; 
been reduced by 50 percent. Litter, construction debris, and construction chemicaLs shall be 
prevented (rom becoming stormwater discharge pollutants, 

15. 	Intentional discharges of sediment laden water are not allowed. Ifdewatering becomes 
necessary, the di~charge will be fihered through appropriately selected best management 
practices. These may include vegetated filter strips, sediment traps, rock berms, silt fenee 
rings, etc. 

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

Jj. 	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 
\-"ill not resume within 21 days. When tbe initiation of stabilization measures by the 14th day 
is precluded by weather conditions, stabiUuttion measures shall he initiated as soon as 
pn\(~tkable, 
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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 \vithin 30 days ofsite 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-10263J is enclosed. 

20. Upon legal transfer of this property, the new owner(s) is required to comply with alilerms 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 ..~ill expire and no extension will be 
granted if more than 50 percent of the total construction has not been completed within ten 
years from the initial approval of a plan. A new Edwards Aquifer protection plan must be 
submitted to the San Antonio Regional Office with the appropriate fees for review and 
approval by the executive director prior to commencing any additional regulated activities. 

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

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

Sincerely, 

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

LB/ DPM/eg 
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Enclosures: 	 Deed Recordation Affidavit, Form TCEQ-0625 

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


cc: 	 Me, Chris Van Recede, C,P,M" P,E" RMT Engineering & SW'Veyjog 

Mr. Thomas H. Hornsetil, P<E., Comal County Engineer 

Mr. Garry Ford, P.E'I City of New Braunfels 

Mr. Roland Ruiz, Edwards Aquifer Authority 

TCEQ Centr.1 Records, Building F, Me 212 






" 


Geologic Site Assessment (WPAPI 

"'IDOl cr,'" SUbdlv/$/Dn
N,w ",unt',s. TIXIs 


FROST GEOSCIENCES, INC. 

PROJECT No.: FGSE'5'1' 


JUNE 8, 20'5 


DR Horton 

2'0 West Hutchison 


S6n M6rcOS, TeX6S 18666 


Geotechnical • Construction Materials 

Geologic • Environmental 


13402 Western Oalf san Antonio. ~xa5 78259 Phone: (210) 372- 1315 Fax: (Z1O) 372-1318 



04D2 M:1iRf_ ... 
s........ JI5i5 7112S9 

fIIIIIIIr P.IO, RZ-Urs 
RIIrP.IO, J7~l3rtJ 

...J)IbQpeiNI!·rs~ 
~ . ...., . -.. ---­."..,_.......'_.F-'l2ZT 


............'.... SOCHO 


June 8. 2015 

DR HORTON 
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All n : 	 MS . Erika Jucknies 
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fo r Regulaled ACljvilies ( Develo [,)m enl on tl ' e 
Edwards I\quifer RecllCirge I Transil io n Zone 
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Fros t GeoScie nc es. Inc. 

Chris \,."ic k.m an . P G 
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Geologic Assessment 
Texas Commlssfon on Environmental Quality 

For Regulated Activities on The Edwards Aquifer Recharge/transition Zones and Relating t o 30 

TAe §213.5(b)(3), Effective!unel, 1999 

To ensure that the application Is administratively ,omp/~te, 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 porty. 

Note: Including all the In/ormation requested In the form and attachments contributes to 

more streamlined technical reviews. 

Signature 
To the best of my knowledge, the responses to this fOfm accurately rettect all Information 
requested concerning the proposed regulated activities and methods to protect the Edwards 
Aquifer . My Signa ture certifies that Iam qualified as a geologist as defined by 30 rAC Chapter 
213. 

Print Name of Geologist : Chris Wickman Telephone' l210! 372-1315 

Dale: June 8.2015 fax: 1210) 372-1318 

Representing: Frost Geosc.ience.s. Inc. Firm Registration #50040 (Name of Company and TBPG or 
TOPE registration number) 

5igna1:ure of Geologist: 

Regulated Entity Name: Manor Creek Subdivision 

Project Information 

1. Oate(s) Geologic Assessment was performed: ADril 5=14 & 21-28 and May 22.2015 

2. Type of Project : 

~WPAP AST 

05(5 UST
B

3. Loca tion of Project: 

~ Recharge Zone o Transition Zone o Contributing lone within the Transi1:ion Zone 

1 of 3 
TCEQ-0585 (Rev.02-11-15) June 8. 2015 
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4. 	 IZI Attachment A - Geologic Assessment Table. Completed Geologic Assessment Table 
(Form TCEQ-OS8S·Table) Is attached. 

S. 	 I8J Soil cover on the project site is summarized in the table below and use5 the SCS 
Hydrologic Soil Groups· (Urban Hydrology for Small Watersheds. Technical Release No. 
55. Appendix A. Soil Conservation Service. 1986). If there is more than one soil type on 
the project site. show each soil type on the site Geologic Map or a separate soils map. 

Table 1 - Soli Units, Infiltration 
* Soil Group Definitions (Abbreviated) Characteristics and Thickness 

Soil Name Group· 

Rumple-Comfort 
Association C/D 

Comfort-Rock 
outcrop complex D 

A. Soils having 0 high infiltration 
rote when thoroughly wetted. 

Thickness(feet) 
8. Soils having 0 moderate 

infiltration rate when thoroughly 
0.S-1.0 wetted. 

C. Soils having a slow infilrrotion 
rare when thoroughly wetted.0.5-1.0 

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

6. 	 [81 Attilchment 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. 	 [8J Attachment C - Site Geology. A narrative description of the site specific ge~ogy 
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. 	 [8J Attachment 0 -Site Geololic Mapes). The Site Geologic Map must be 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 Iff more than 1 soil type): 1" :: ~. 

9. Method of collecting positional data: 

C8J Global Positioning System (G PS) technology.

C8J Other method(s). Please describe method of data collection : 2014 Aerial Photograph 


10. C8J The project site and boundaries are clearly shown and labeled on the Site Geologic Map. 

11 . [g) Surface geologic unit5 are shown and labeled on the Site Geologic Map. 

2 of 3 
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12. ~ 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. 

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

13. t8J The Recharge Zone boundary is shown and labeled, jf appropriate. 

14. AU known wells (test holes, water , 011, unplugged, capped and/or abandoned. etc.): If 
applicable, the information must agree with Item No. 20 of the WPAP Application Section. 

o There are __ (It) wells present on the project site and the locations are shown and 
labeled. (Check all of the following that apply.)o The wells are not in use and have been properly abandoned. o The wells are not in use and will be properly abandoned. o The wells are in use and comply with 16 TAC Chapter 76. 


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


Administrative Information 
15. t8J Submit one (1) original and one (1) copy of the application, plus additional copies as 

needed for each affected incorporated city, groundwater (:Qoservation 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. 
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• DATUM 1927 Nonh Ame ric an Datum !NAD27) 

"]A TYPE TYPE 2B POIN TS 
C Cave 30 
SC Solulion Cavity 20 
SF So lullon-enlarged fracture(s) 20 
F Fault 20 
0 Other natural bedrock featu res 5 
MB Manm ad e feature in bedrock 30 
SoN Swallow Hole 30 
SH Sinkhole 20 
CO 5 
Z 

SA INFILLING 
N None, e)(posed bedrock 
C Coarse · co bbles, breakdown, sand , gravel 
0 Loose or soft mud or soi l, organics, leaves , sticks, dark colors 
F Fines, compacted clay-rich sediment, soil profile, gray or red colors 
V Vegetation. Give details in narralive descriptiOn 
FS Flowstonc . cements, cave deposits 
X Other materials 

12 TOPOGRAPHY 

Cliff, Hilltop, Hillside. Drainage . Floodplain , Streambed 


followed the Texas Commission on Environmental Qua lity's Instructions 10 Geologists. The information presented here 

compties wi My sigoature cenifies that I am qualified as a geologist as defined 
by 30 TAC 

Signature Dale June 8 , 201 5 Sheet of::::-....... 
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• DATUM 1927 No rth American Datum (NAD27) 

2A TYPE TYPE 28 POINTS 
C Cave 30 
SC Solulion Cavity 20 
SF Solution-enlarged fracture(sj 20 
F Fault 20 
0 Other natural bedrock features 5 
MB Manmade feature in bedrock 30 
SW Swallow Hole 30 
SH Sinkhole 20 
CD 5 
Z 

SA INFILLING 
N None, exposed bedrock 
C Coarse· cobbles, breakdown. sand, gravel 
0 loose or soft mud or soil, organics, leaves, sticks. dark colors 
F Fines, compacted clay-rich sediment. SOil profile. gray or red colors 
V Vegetation. Give details in narrative description 
FS Flowstone, cem ents, cave depoSits 
X Other materials 

12 TOPOGRAPI--IY 

Cliff, Hilltop. Hillside , Drainage, Floodplain , Streambed 


e followed the Texas Commission on Environmental Quality"s Instructions to Geologists. The information presented here 

complies wi condi tions observed in the fietd. My signature certifies that I am qualified as a geologist as defined 

by 30 TAC 

Signature :::::--... Dats June 8, 20[5 Sheet 2 of 7 

FlDISt ~fJP!5 
~..,awtrI ,.Conn'", 
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• DATUM 110:127 North American Datum (NAD27) 

2A TYPE TYPE 28 POIN TS 
30 

SC Solution Cavity 20 
SF Solution-enlarged fracture(s) 20 
F 
o 
MB 
SW 
SH 
CD 
Z 

\ have 

Fault 20 
Other nalural bedrock features 5 
Manmade feature in bedroCk 30 
Swallow Hole 30 
Sinkhole 20 
Non-karst closed depression 5 

features 30 

• ' 4'V' 

8A INFILLING 
C Cave N None, exposed bedrock 

C Coarse - cobbles, breakdown. sand. g ravel 
o l oose or soft mud or soil, organics, leaves, slicks, dark colors 
F Fines, compacted Clay-rich sediment, soil profile, gray or red colors 
V Vegetation . Give details in narrat ive description 
FS FlowSlone , cemenls, cave deposits 
X Other materials 

12 TOPOGRAPHY 
Cliff , Hilltop, Hillside, Drain age, Floodplain, Streambed 

Texas Commission on Envi ronmental Qu ality's Instruction s to Geologi Sts. The information presented here 

represe94i?n of)~e conditions observed in the field. My signalure certifies thai I am qualified as a geologist as defined 

~ Dale June 8. 2015 Sheet 3 of 7 
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• DATUM 1927 North American Datum (NAD27) 

2A TYPE TYPE 28 POINTS 
C Cave 30 
SC SolutrQn Cavity 20 
SF Solution·enlarged fracture(s) 20 
F Fa ult 20 
o Other nalural bedrock features 5 
M8 Manmade feature in bedrock 30 
SW Swallow Hole 30 
SH Sinkhole 20 

8A INFILLING 
None, exposed bedrock 
Coarse, cobbles, breakdown. sand. gravel 
loose or soft mud or soil. organics. leaves. slicks. dark colors 
Fines. compacted clay,rich sediment. soil profile, gray or red colors 
Vegetation. Give details in narrative description 
Ftowstone, cements, cava deposits 
O1her materials 

12 TOPOGRAPHY 

Cliff, Hilliop. Hillside. Drainage. Floodplain, Sireambed 


Commission on Environmental Quality's Instructions to Geologisls. The information presented here 

conditions observed in the fie ld. My Signature certifies that I am Qualified as a geolO9isi as defined 

Date June 8. 2015 Sheet 4 of 7::::::--.... 
June 8 , 2015 

INmOr CINIf SUbdIVisionTCEQ-0585-Tsble (Rev. 10· 1-04) 
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CO 
Z 

I have 

LAIlfUO£ l OllGlTUO( -DltoE"SIONSIfEfTll (OfORE£S) ""'"....., N'U IOIAl .,,,,,,,," ,........ 

5 

~true represe~ion ofY'S& conditions observed in the field. 

• DATUM l Q27 North American Datum (NAQ27) 

Te)(as Commission on Environmental Quali ty's Instructions to Geologists. The information presented here 

My signature cenities that I am qualified as a geologist as defined 

::::::-... Date June 8.2015 Sheet 5 of 7 

Junt! 8. 20 IS 
TCEQ-0585-Table (Rev. 10-1-04) MIlnor Creeh SUlKllVlSlon 

P_ 9 

2A TYPE TYPE 28 POINTS 
C Cave 30 
SC Solution Cavity 20 
SF Solution-enlarged fracture(s) 20 
F Faull 20 
o Other natural bedrock features 5 .... Manmade 'ealure in bedrock 30 
SW Swallow Hole 30 
SH Sinkhole 20 

8AINFIlUNG 
N None, e)(posed bedrock 
C Coarse - cobbles, breakdown, sand, gravel 
o loose or soft mud or soli. organics, leaves, stiCks , dark colors 
F Fines, compacted clay-rich sediment. soil profile, gray or red colors 
V Vegetation. Give del ails in narrative description 
FS Flowslone. eamenls. cava deposits 
X Other materials 

12 TOPOGRAPHY 
Cliff, Hilltop, Hillside, Drainage, Floodplain , Sueambed 



2A TYPE TYPE 
C Cave 
SC Solulion CavIty 

2B POINTS 
30 
20 

SF Solution'enlarged fracture(s) 20 
F Faull 20 
o Other natural bedrock fealures 5 
MB Manmade feature in bedrock 30 
sw Swallow Hole 30 
SH Sinkhole 20 

5 
features 30 

co 
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I NFIl~ TOTAl !.EIISIJ1YIJY CIoItHIoEl<l NI.IA_. ''''''''''''' 

• DATUM 1927 Nonn AmerICan Datum (NA027) 

Fl. &llSdIIas 
........SMN 
 r.""'­

Texas Commission on Environmental Quality's Instruclions to GeOlogists . The information presented here 

~rue (e/1sfjj~ons observed In the field. My signature certifies Ihal I am Qualified as a geoiogisl as defined 

---...... Date June S. 2015 Sheet 6 of 7 

JUM 8 . 2015 
Manor Cree'" SllbdMsJonTCEQ-0585·Table (Rev. 10·1·04 ) 

P"fIt! 10 

BAINF1LUNG 
N None. exposed bedrock 
C Coarse - cobbles. breakdown. sand, gravel 
0 loose or soft mud or soit, organics, leaves, stick.s, dark colors 
F Fines, compacted clay-rich sediment, soil profile. gray or red colors 
V Vegetation . Give details in narrative description 
FS Flowstone. cemenls, cave deposils 
X Other materials 

12 TOPOGRAPHY 

Cliff , Hilllop, Hillside, Drainage, Floodplain, Streambed 
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• DATUM 1927 North American Datum (NAD27) 

2A TYPE 
C 
SC 
SF 
F 
o 
MB 
SW 
SH 
CD 
Z 

I have 

Signature 

TYPE 
Cave 
Solution Cavity 
Solution-enlarged fracture{s) 
Fault 

2B POINTS 
30 
20 
20 
20 

Other natural bedrock features 5 
30 
30 
20 
5 

Manmade feature in bedrOCk 
Swallow Hole 
Sinkhole 

N 
C 
o 
F 
V 
FS 
X 

SA INFILLING 
None, exposed bedrock 
Coarse · cobbles, breakdown, sand, gravel 
l oose or soil mud or soil, organics, leaves , Slicks, dark colors 
Fines, compacted clay-rich sediment, soil profile, gray or red colors 
Vegetation. Give details in narrative description 
Flowstone, cements, cave deposits 
Other materials 

12 TOPOGRAPHY 
Cliff , Hilltop, Hillside, Drainage, Floodplain , Streambed 

followed the Texas Commission on Environmental Quality's Instructions 10 Geologists. The information presented here 

of the conditions observed in the field . My signature certifies Ihal I am qualifIed as a geologiSI as defined 

Date June 8 . 2015 Sheet 7 of 7 

June 8, ZOIS 
Milnor Creelf SUbdIVIsion 
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LOCATION 

The Site is located along and no n\) o f State Highw ay 46. approximately 3 /4 m iles nonhwesl 

o f tIle intersect ion of State Higllway 46 and P.M. 1863. in New BraunfelS. Texas. An overall view of 

Ihe area is s tlow n on copies o f Ihe s ite p lan. a SHeet map. Ule USG.5. Topog raphic Map. Ihe 

E.A.A Edwards Aquife r Rec tl arge Zone and Contributing Zo ne Map. tile FIRM Map. Ule Bureau o f 

Econo miC Geology Geologic Map o f Ihe New Br<)un fels. Texas 30 x 60 Minule Quadrangle. U.S. 

Geological $ lIfvey wa ter Resollfces Inves tigations 9 5-4030 Map. a 20 14 aerial pll010grap ll a t a 

scale o f 1 ·~6(KJ . a 2014 aerial pholograph at a scale of 1-" I.OCK>'. and a 19 73 aerial photograp" 211 a 

scale o f 1"; 1,000'. Pigllfes t tllrougll 9 in r\ppendiX r\, 

METHODOLOGY 

The Geologie Assessment WetS performed b }' 1\..1r. Chris Wickm an. P.G .. senior Geologist 

w itll Frost GeoSc iences. Inc. Mr. vVickman is a Licensed p rofess ional Geoscientist in tile Sla te of 

Texas (LiCen se 1# 104(3). 

FrOSt GeoSciences. Inc, researc lled tile geology of tIle area near the intersecOon of Slale 

Higllway 46 and P.M. 1863. The researcl I included , but was nOl limited 10. tile Bureau o f Economic 

Geolog~'. Geolog ic Atlas of T exas . San Anlonio Shee t. FEMA maps. Edwards Aquifer ReCharge 

Zone Maps. US G.S. 7.5 rvlinute QLladrcll1g le Maps, tli e Geolog ie Map o f l ~)e New B r(lunfels. Texas 

30 X 60 Minu te Quadrangle. the U.S.G.S. Water-Resources Irweslig.uio rlS Repon 94-4117. ~H)d Ihe 

U.S.D.!\. Soil Survey of Com al &. Hays Counties. Texas. 

A ller reviewing lhe available in fonnalio n. a fie ld invesligation was perfo rmed 10 iden rily 

any geolog ic or m an made P01enlial recharge (ea lures. A transect spacing of approXim alely 50 

feel. o r less depending o n vegera lion Ihic kness. was used 10 inspeCt the projecl area..... 2014 

aerial pholograph . In conJunctiun Wil11 a hand Ileld Garrnin 72H Global POSitioning System wittl an 

£Stimaled POlem ial Error rang ing fro m 15 10 18 feel. was used to nav igClle o(()und Ihe p(()pen y and 

identify !lie 10cCllions of POtenlial rec l1arge features. as recommended in tile "Ins tructions to 

GeologiSIS". TCEQ0585·lnslruc rions (Rev. IO· I.()4I. The locations o f any DOlenlial recllarge features 

June 8, 2015 
Milnor Crerlf SlJtx1/V/s/on 
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noted in ttle field were m arked with blue and white flagging. The nagging is numbered with tIle same 

potential recharge fecl1ure to. # tllel( is llsed o n Ihe Site GeOlogic Map in Appe.ndix C of Illis report. The 

Site Geologic Map indicating nle limits of tile prOject site and the locations o f potenHClI redmrge features 

is inc luded in AppendiX C. A copy o f a 2014 r\erial Photograph at an approx imate scale o f ' -: 600' 

indic.a ling the limits of the projeci s ite and the locations of potemial recllarge features is inc luded on 

Figure 9 in Appendix A TIle Geologic t\.ssessmcm Form TCEQ08S. (Rev. 2·11·15). Straligraptlic Cotumn. 

and tile Geologic AsseSSment Table have been filled witll the appropriate informatio n for 1I1is project 

site and are induded on pages t-12 of tlliS repon. 

RESEARCH &. OBSERVATIONS 

7.5 Minute Quadrangle Map Review 

?o.ccording 10 the U.S.G.S. 7.5 Minute Ql ladrangle Map. New Braunfels west . Texas Sheet (1988). 

1I1e elevation 8cross the prOject s ite ranges from 760 10 840 feet above m ean sea level. The project 

site llas a total relief of approx ifnately 80 fee l. Runoff fro m the project site flows to Ille southeast and 

nonll inlo Blieders Creek. Blieders Creek is localoo along tile southeastern propeny line. State Higllway 

46 is located immediately soutlhveSl of the prOject site. t\ few areas of reSidenti81 development are 

visible south Clnd sOluhwesi o f IIle prOject sile. A flooct conlrol . recharge darn is located nonheasl of 

tile project sil e along Blieders creek. 1\ copy of tile U.S G.S. 7.5 Minute Quadrang le Map indiCCl!ing the 

roca liO!) o f the project sile is included on n gure 3 ]n Appendix A. 

Recharge I TranSition Zone 

According to the E.AA. Edwards ?o.quifcr Recharge Zone and Contributing Zone Map (994) 

and the Offic ial Edwarcls Aquife r ReCharge Zone Map. New BrClLulfels west. Texas Sheet (1988). IIle 

Site is located on the Edwards ,--\quifer Recharge Zone. A copy of HIe E.A.A. Edwards Aquifer Recllarge 

and ConlribUling Zone Map indiCating the loea lion of tile Sile is included o n Figure 4 in Appendix A. 

June 8. 20 15 
MiJnor Creelf SubdivisIOn 
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lOa·Year FloOdplain 

The federal Emergency Management Agency (fEr-..1A) F\Qo(llnsurance Rate Map for the Com al 

County. Texas. Communi1y Panel Numbers 4809IC0430F and 48091C0435F (Revised September 2, 

2(09) was reviewed 10 determine if the She is 10c;;:IIOO within the 1% annual chance flood (tOO-year 

(JOOd). whiCh is also known as ille base rIood. ;\ review of tile above Ille ntioned Panel NUl11bers 

indicate thaI the majorit y of the Site is loca led w ithin Zone X. A('cording 10 the Panel Legend. Zone 

X represents areas dete rmined 10 be outsIde IIle 0.2% annual c l1ance flOOdplain. However. areas 

located alo ng Bieders Creek loccued w ithin the southeaste rn pOrt io n o f Ule project are located in 

Zones A. AE anel Zo ne x (Slladed) Zones r\ and AE are areas inCluded in tj)e special Flood Hazard 

/\rea wililin the too-year Oood. Zones A and AE arc defined b y Ihe Illap panel legend as areas w here 

no base flood elevallons 11ave been d elermined (lone A) and where base elevalions 11aVe been 

delemlined (Zone AEI. Zone X (Sll aded) is iclenlified as an Olher nood Areas. and is defined as areas 

of llle 2 % annual chance flood . areas of the 1% annual c hance flood with average depths of less Ulan 

I fOOl o r w uh drainage areas less tilan I square mi le and areas proteCted by levees from the 1% 

annual c llance flood. A copy of llle above re ferenced rJRM panels indicating tile loca tio n of the Si te 

is included on Figure 5 in Appendix A 

Soll s 

According 10 Ihe uniteci Slates Departmenl o f ASricullure. Soil Conservatio n Service. Soil 

Survey of Comal & Hays Counties. Texas. (1977). tIle project si te is located o n (he Rumple-COrnlon 

Associa tio n (RUO), and lhe Comfon·Rock Complex (CrO). f\ copy o f Ihe 1973 aerial p liOiograph 

(approximate scale: I ~: 1000') fro m tile U.S.D,A. Soil Survey 01 Comal & Hays Counties. Texas 

indicaling 1I1e locaf ion o f Ihe prOjeCi s ile and the soi l types is inc luded on Figure 6 in Appendix A. 

The Rumple·Comfort ASsociation consists o f s llallow and modera tely deep solis on uplands 

in Ihe Edwards plcl1eau Land Resource Area TIle surface layer o f Ihe; RUOlple Soil is dark reddish 

brown v ery ellen), c lay loam abOut [0 inc tles tllick, Rounded chen and limeSTone cobbles and 

g ravel cover about 20 percent o f Ihe surface. The $ubsoilTO a deplh o f 14 inches is dark reddish · 
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brown very c h en y c lay, and to a depti' o f 28 inc lles it is dark reddis ll·brown ex tremely s tony 

c lay. The underlying material is indurated fractured limesto ne. Ttle Comfort Soil is dark brown. 

n eutral. eXHemel }' Slony c lay about 7 inclles t\l ick. The subsoil to a depttl o f t2 inc~l es is dark 

reddish·brown. milclly alkaline, extreme l}' Sto ny clay . Ti le underlying m aterial is indurated fraClured 

limestone . T ile soil is nonc...a lca reous IllfougllOUI. Tile soilS in thiS associalion are well dra ined . 

Surface runoff is m edium. but varies d ue 10 Ihe occurrence o f caves. fracture zones. and sinks . 

permeabilit y is m oderately s low. Water e rosion is a mod era te hazard. 

ThiS s oil has a USDA Tex1ure Classifica tion o f very c he n y c ia)' loam . Stony c lClY, very 

Slony c lay. e xtremely stony c lay. and we C'.tJlered bedro c k. Tile Unified Class ification is Gc. 

permeabili ly from 0 .2 100.6 inclles/h o ur. 

The Comfo rt ·Rock Outc ro p Com p lex consis ts o f s hal low. c layey soils and Rock Outcrop 

on side slop es and o n Ililltops and ridge tOpS on uplands in ttle Edwards Plaleau Land Resource 

Area. The ComfOrl Ex treme ly Stony Clay m akes up 49 to more than 95 percent Of the com p lex. 

l)u t on the average II makes up 70 p e rcent. Rock Outcrop and areas o f soilless Ihan 4 inclles 

deep m ake liP 5 10 36 p ercent. bu t Ihe average is t5 p e rce ll !. T yp ica ll y. Ihe s urface IClyer o ( 

tile ComfOf1 soil is d ark brown extremely s tony clay about 6 inches lIlick . Cobb les and 

Sto nes as muc h as 4 {ee l ac ross co ve r about 4 5 percenl o f the s urface. The Subsoil ex tends 

10 a cleplll of 13 inc hes. II is dark reddish brown extre mely s tony cla y . Tile u nderl y ing 

material is indurated fractured IimeslOne. The soil is mildly alkaline ane! noncalc arcous 

througho ut Til e Comfort Soil is well drained. Surface runo ff is slow to m edium p ermeability 

is s low. and the ava ilable water capaCity is very low. Wate r e rosion is a s lig lu hazard. 

T llis s oil has a USOA Tex tu re Classifica ti o n of extremely stony clay . s tony clay. very 

slOny cla~! . and \-vea thered bedrock . T i le Uni fied Class ification is CH. G C. CL, or Sc. Til e 

Ar\SHO C lassifica tio n is ,,\·2·7. and ,'\·7-5. Tilis so il has an aver8ge permeabi lity (rom 0.6 to 

o 2 inC/l es/h our. 
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Narrallve Descrlpllon of Ihe Sile Geology 

Base(l on a ViSUCl I inspection of the g roLlnel surface, the overall po te ntial for fluid flo,"v from llle 

projecl s ile Inlo ttle Edwards r\quirer appears to be low to imermeejiale. 

One hundred I\VO fealures were nOle d o n Ihe projeci s He el l Ihe lime o f Ihe fie ld 

investiga ti o n on April 5· j4 and 21·28 . 2005. Nine ty naluml karst fea tures and 12 m an·made 

features were noted o n tile project s ite at the time o f tIle field inves tiga ti o n. Accord ing to tile 

u.s. Geologica l Survey "'''a tc r Resources Illvesligalio ns 94·4117. a f<:lult (S·IOO) is located along 

tile SOll t!leaStern p rope rt y line . No obviOus v isual indica tions o f the fault w ere no ted on Ihe 

projec t s ile at the time o f tile on-site ins pection. The natural karst fea lures noted o n the site 

consis ted o f numerous solulion cavities. rock oUic rops. and zones o f fraClUred rock.. vuggy 

rock . Clnd solution cav ilies. A numbe r o f the s olulio n cavilies ap p earecl 10 have b een d ug o u t 

by burro wing animals . T ile man made fea tures cons is ted or man 11 0 le covers assoc iated wi1l1 

a sanita ry sew er line cross ing ttle prOjeC t s ite. Til e loca ti o ns of the Po temial Rectl arge fea tures 

are idemj(jed o n Ihe Sile Plan 0 11 Figure I in ;\ppendix A. o n the 2003 aerial pho tograph o n Plate th 

in Append ix A. anel o n tl"le Site Geolog ic Map provided in A ppendix C. Colo r photograplls of the 

project s ite and some o f the pOTential rec llarge features are included in /\ppenelix 8. 

potential Recharge Features IS-3 and 5 -4 cons iSI o f solUlio n cavities noted on the projeci 

site at the time of tile fie ld inv estigatio ll . PRF #S·4 appeared to have b een dug alit b y a burrowing 

animal FrOSt GeoSc Ie nces. Inc. ra tes these features as Iowan FIgure 1 of tlle TCEQ-OS8S­

InstruCtio ns (Rev. 10{)1·04). These features score a 30 o n the sens itiv ity scale in coltlmn 10 of a,e 

Geolog ic /\ssessmenl Table on pages 5 ,11 of Ihis repon . 

Po tenlial Rec harge feature #5·6 is an OUlCrop o f vuggy and frac tured limeStone noted 

wilh in a natural d rainl:lge pa ttl . Tile Ou tcrop is about 25 feel wide and 75 feel long. T he vugs 

ranged in size from 1/2 inc hes to 1 inc h w ith a de ns il y o f 4 to 5 v ugs per fool. The frac tures were 

approx imately an incll In width anel occurred in a dens it y o f I fracture per fo ol. Til e general trend 

of the fractures was 45 degrees. f'ros t GeoSciences. Inc. rates tllis feature as Iow a n Fig ure I of 
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'I1e TCEQ-0585·JnSUUClio ns (Rev . 10-01,0 4 ). This fe;:utlre sco res a 24 on Ihe sensili v il y scale in 

column 10 of (he Geologic Assessmenl Tab le o n pages 5-11 of ltliS repOrt . 

Potential Recharge realures #5-7, IIS-J l. #$·22. #S-31, #5-43, #S·50. #$ -82. #5-84. #5-87, S· IOI. 

<:lnd $-)02 are Illan Ilo le covers associaled Willl a sanilary sewer line cross ing (he project site along 1he 

soulheaslern ponicn of .he pro perly . Frosl GeoSciences, Inc. rales theSe fealures as Iowan n gure I 

of Ihe TCEQ·0585-lnSlflIClions (Rev. 10·01·04). These lealures score a 37 o n .he sensilivilY sca le in 

co lumn to of the Geologic Assessment Table o n pages 5-11 of ttlis repor! . 

POlential Recllarge Features #5-8 is an OU1 Crop of vuggy and fractured limestone. PRF li S· 

8 is a cliff of limes lone a lo ng Blieders Creek. The c liff is ranges from 3 fee l 10 15 feel along 111e 

le ng lh o f Ihe OUlc rop. Tile fraClwes are approxinl8 te ly t inch in w id th and occur at a de ns it y o f I 

frac tu re per foo l. FrOSl GeoSciences. Inc . rcHes this feature as Iowan Figure I o f the TCEQ-0585· 

InstrUClions (Rev. 10 -0 1·04). These features score a 24 on Ihe sens iti v ity sca le in column [0 o( tile 

GeOlogic t\ssessmerl1 Table on Pages S·I I o f tlliS report. 

POlenlial Recllarge Features #5·12. and II S-13 are solution C--3vilies. PRF #5'[2 is a solUlion 

cavil}' noted under a limesto ne boulder. The (eCl ture is aboul I fOOl w ide and I fool lo ng and 

ex tends ClboUl 18 inc hes downw ard. PRF #S- 13 appeClrs 10 have been dug OUt b y a burrowing 

animaL Frost GeoSciences, Inc. rates tllese features as lov\' on Figure [ o f the TCEQ'{)585·[nstruc(ionS 

(Rev. 10·01·04). TIH,,:se fea tures score a 32 o n m e sensitivity scale in column 10 of the Geologic 

t\ssessment Table on pages S·t t of this repor!. 

Potential Recharge Peature 115,14 consiStS Of an outcrop o f vuggy and fractured limesto ne 

noted in a natural drainage path. The OUicro p was about 15 feet w ide and 40 feet long. n)e vugs were 

approximately I to 2 inches in size and occurred m a density of 3 to 5 vugs per fool. T!)e fraCtlHes are 

about I in widtt) and occur t to 2 fractures per fool. Frost GeoSciences, Inc . r"lIes this feature as lo w 

on Figure 1of tt)e TCEQ-QS8S·JIlSlrLlCtions (Rev. IO-QI.{)4). Tl1is fea ture scores a 30 on tl1e sensitivity 

scale in column 10 of the Geologic ASSessme nt Table on Pages 5-1 I o f this report 

Potentia l Recharge Feature Irs S· 15. IS-85. and #5,89 are zones o f vuggy rock and solution 
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cavi Ties, The Zones consiST of large vugs ranging frorn 4 inches to 12 inclles WiTh several SoluTion 

cavilies rang ing frolll 4. inches TO 18 inc hes. The vugs and soiLuio n caviTies are infiJled WiTll fine 

SOils leaves alld o ilIer organic n la te ria ls. PRPNS-15 was no ted in a natural drainage path. Accorcling 

10 II)C FEMA. Flood Insurance Ra le Map. PRF #5-85 and PRf'" #5·89 are localed in The 100 year Hood 

p lain, Pros l GeoSciences, Inc . rales These features as intermediate on Figure I of HIe TCEQ-0585­

InsTruCTions (Rev 10-C)J.{)4). T llese fecHures score a 50 TO 55 on the sens ilivilY scale in column 10 o f The 

GeOlog ic Assessment Table o n pages 5- 1 I of this report. 

Potenlial Recharge Features #S-J6 througll #5-20 are so lu tion cavities nOled on The si te 

at the lime o f the fie ld inspeclion. PRP #5-16 appears to have been dug o ut b y a burrow ing 

animal. FrOST GeoSCiences. Inc. ra tes these features as low on Fig ure I o f 1I1e TCEQ{)585·TnslruCtio ns 

IRev. 10-0 1-0 4). These features score a 32 on The sensilivil y scale in COlumn 10 of the Geologic 

Assessllle m Table on Pages 5· 11 of this report. 

Po te nTial Recllarge Fea tures #5·2 1 and #5-35 appear to b e o utc rops of solution en la rged 

frac tures . PRF #5,21 is abOUT 15 fee t wide and 30 (eeT long. The frac tures are about 1 TO 2 

incl)es in w id!!) and OCCllr a l a densify of I to 2 fractu res p er fool. The dominate Trend of The 

fractures was about 45 d egrees. T ile Outc rop was noted in a na tural drainage path. PRF #5·35 is 

aboul 10 feeT w ide and 15 feet long, The fraCTures are abou t 2 to 4 inc hes w ide and occur aT about 

I 10 2 fraCTures per fool. The domina te tre nd of the frac ture::; was about 78 degrees. FrOSt 

GeoSciences. Inc. raTes 111is feaTure as IntermediaTe on Fig ure 1 of the TCEQ-D585-lnstructions (Rev, 

10-0 1,04). Tllis feature sco res a 50 on the sensitivity scale In column 10 o f tt1e Geologic Assessment 

Table o n Pages 5·11 of tl1is report 

POtential Recharge FeallueS #5·23 and #$·24 are elongaled Solu1ion cavities approximalely 

6 inc.lles in width and 4 fee t in le ng ll) . T he features are in filled w illI rine soils and leaves. Fros t 

GeoSciences. Inc. rates These feaTures as Iowan Figure I Of the TCEQ·058S· lnstructions (Rev. to·O I­

04) T ))ese fealures score a 35 on 1)1e sensit ivity sCcl1e in column 10 of Ihe Geologic Assessmenl 

Table on Pages 5-11 of this repOrt . 
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Potential Recharge Features #5-25, #5-38. and #5·61 are zones of vuggy and frac tured rock. 

The wid1l1S of the zones range from 30 to 50 feet and the lengths range from 75 to 100 feel. Eacl) o f 

the o utc ro p zones were nOted in na tural drainage p aths _ The v ugs ranged in size from 1inch to 3 

inches and occurred 81 a d e ns it y o( I to 4 per foo l. The fractures ranged in size fro m 1 102 inc hes 

in wid1l1 and occurred al a densily of I to 3 per (001. The orlenta lio n of the fractures varied. FrOS t 

GeoScie nces. Inc. rates these fea tures as intermediate o n Pigure 1 o f the TCEQ-OS85-1nSlflJCtiOns 

(Rev, 10-0 1·04). These fea tures score a 50 on Ihe sens iti v it y sca le in column JO of the Geolog ic 

Assessment Table on Pages 5-1 1 o f thi s repon 

POlenlial Recharge Features #5-26 and 115-28 are so lUlio n cavilies noted on the p roject s ilesl 

the tillle o f the field ins peCl io n_ The featu res are infilled w ith fine soils (tnd leaves. The fea tures 

range in s ize (rom 12 inches to 18 inclles w ide- and 1104 feel in length. The fea lures were abou t 18 

inc hes to 2 feet deep. PRF #5-26 and PRF #5-28 appeared to be dug alit by a burrowing an imal. 

PRF # 5-29 is an elongaled so lution caviw Frost GeoSciences. Inc. rales these fealures as Iowan 

Figure I o f tlle TCEQ-DS8S-lnsHUClions (Rev. 10-01-04). These features range in score from 30 to 39 

o n Ule sensitivit y scale in column 10 o f the Geologic Assessm elll Table o n Pages 5- 11 o f this repor!. 

POlemial Rec harge Featu re &5-37 is a outcrop of v \.Iggy rOCk no te d on the p roject s ile (l ttl)e 

lime of the field inves1iga tion FroS t GeoSciences. Inc . ra les this fea ture as Iowan n gure I o f m e 

TCEQ·058S-lnsHuctions (Rev. 10-0 1-(4). TIlis fealure scores a 20 Oil tlle sensitivity scale in column 10 

o f tlle Geologic r\sseSsme lll Tab le o n pages 5-11 of 1I1is report . 

POlelllial Recharge Peatures II 5-5 1, #S-52. and #5-5 7 are Outcrops of vusgy and fraCtured rock. 

PRP liS-52 is localed in a ncttural drainage pa th. FroSI GeoSciences, Inc. rates Ihese fealllr~s as Iowan 

Pigure I of the TCEQ<JS8S-1nslrUc tions tRev. IO{) t-D4)_ These CealureS range in scme (roOl 17 to 34 Oil 

the senSitivity scale in colum n 10 of the Geologic Assessme rll Table on Pages 5- 11 o f Ihis report . 

Potential Rec harge Fealures liS-53. 1:5-55. and itS-58 are outcrops of vuggy rock nOled on ttle 

prOject Site al tlle lime of the fie ld inspeCtion. The outcrops all t1 ave vugs ranging in s ize from I to 3 

inclles wilt) a density ranging fro m 3 to G vugs per fool. Fros t GeoSciences, Inc. rales These features as 
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Iow a n n gure I of the TCEQ-0585-lnSlruCtions (Rev. IQ.() 1'()4). These features range in score from 15 10 

17 on the sensitiv il)' scale in column 10 o f the GeologiC Assessm ent Tableon pages 5· 11 of this reoon . 

Potential Recharge Features #S-56, #5-59 and KS-66 111roUgh #5-68 are solulion cavilies nOled 

on the project sit e a l the time of IIle fie ld invesligalion. The (ecl(LlreS were infilled wil11 fine soils and 

leaves and tw igs Tile s ize o f the features range in s ize fro m 6 inches to 2 feel w ide. 6 inches 10 2 feel 

long. and I 102 feel deep. f rost GeoSciences, Inc. rales these features as low on Figure I of the TCEQ· 

0585·lnSlfUClions (Rev. IO.Q ].()4). TI1ese features range in score from 3 0 to 32 on lI)e sensHivil y scale in 

column 10 o f the Geologic Assessm ent Table on PClges 5- 11 o f Ihis reporl. 

Pote ntial Recharge f' ect1ure #$-63 is (l cave noted in the wall of a c liff. T he c l iff was 

noted a lo ng a natural d rainage palil . The opening of 1I1e cave was al)o\.1t 4 fee l mil and 10 fee l 

w id e . The cave ex te nded ho ri zon ta lly approxima te ly 10 fe e t inlo the c liff. F rost GeoSc ie nces_ 

Inc. rates Ill is feature as Iowan FiglHe I of the TCEQ-0585-tnslruclio ns IRey. 10-01-04). This 

featu re scores a 20 on Ille sensitiVity scale in co lumn 10 of til e Geologic Assessment Tilb le on 

Pages 5· 11 of Ihis re por l. 

Po tential ReCl1arge f'eallHes #5-64. #5-65 and #S-69 ore oLlIcrops of Yuggy and fraC tu red 

rock nOTed on 1l1e prOjeCI sile al Ihe lime of Ille fie ld inspection. #5·65 IlaVe fraCtures rang ing in s ize 

from 1 10 2 inc hes \,v ide cm d th e fractures occur aboul I to 2 fractures pe r fool. 15·69 11C1Ve v ugs 

ranging in size from t 103 inclles wilh 0 densi ty rcmging from 3 to G vugs per (001. PrOSt GeoSciences. 

Inc. rElI es Ihese features as low on rigure I of th e TCEQ-058S-tnstructions IRev 10·0\-04). T llese 

fea tures range in score from 17 10 20 on the sensitivi ty sc()le in column 10 o f the GeologiC ASsessm ent 

T able on Pages 5·11 o f Illis repOrt . 

POlenlial Recharge Fealures /I S-70 and /1 5·7 1 are solulio n cav ities no ted In a nalura l drainage 

path. Tile fealures w e re infilled w ith fi tle soils and leaves and tw igs. Frost GeoSCiences. tnc . ra tes 

these features as intemlediale on Figure I o( the TCEQ.<J58S·lnStruCtiOns (Rev. JO-OI-04). Ttlese features 

score 40 o n the sensitivity scale in column 10 of the Geologic /\ssessment Tab le on Pages 5-1 I of tllis 

report 
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Potential Recharge Fea tures #S-72 , #$-75 IIHOUg ll #5-80, and #5-83 are solution CElv ilies 

nOled o n (he proj eci s ile 0.1Ihe time of Ille fie ld investigat ion_ The fe<) !ures were infilled w itl"l fine 

so ils and leaves and Iwigs. T Ile s ize of tIle fe alures rCl nge in si ze tro (l1 6 inc iles 10 2 fee l \vid e . 6 

inC/les to 2 feet long. and I to 2 feet deep. PRF #5-75 appears to have been dug OUt by a burrowing 

animal 31 o ne lime . PRF 15·78 is abOUl 5 feet w ide_ 5 (eel lo ng and I fOOl deep . PrOSl GeoScie nces_ 

Inc . rales these fea tures as Iow an figure I o f (]le T CEQ-0585-tnSHUC1ions (Rev. 10-01-041. T ilese 

fecllures range in score (rom 3 2 1039 on the sensiliv il y scale in column 10 of tile GeOlogic Assessm ent 

T able o n Pag es 5· 11 o f Ihis repOrl. 

Potential ReCI"large fea tures #S-73 and #5-74 are outcrops o f vuggy and fractured rock 

no ted o n the p rOject si te 81 IIle lime of Ille fie ld ins pec lio n_ PRF 15-73 have vugs rang ing in s ize 

fro m I 103 inc lles with a dens ity rang ing from 3 to G v ugs per foo l. PRF #5·74 have fracl ures 

ranging in si ze from] to 2 inches wide and II)e fractures occur about] to 2 frac tures per fool. Prost 

GeoScie nces. Inc . ra tes Ihese fealwes as il11e rmedia le o n Figure I o f the T CEQ·05 8s -lns lruc lio ns 

(Rev, 10-01-04). Tllese features score 2 5 o n tile senSitivity sca le in column 10 Of tile Geologic 

Assessm e m T able o n p ages 5 -11 o f this report . 

Potentfal Recllarge FeEl1ure..c; #5-8 1 and 15-93 are sinkholes. PRF 51t-8 ] is ab o ul to feet around 

and I fo ot deep. A tree w as no ted growing in the middle of the feC:llure. The fealure w as lnfilled 

w ilh fine soils . coarse sand. cob b les. and wilh grass and shrubs . PRF #5-93 is 4 feel w ide_5 feel 

Io ns. anel 2 fee t deep. TIle fea ture is infilled wilh coarse soils and g ravel as well as leaves and 

twigs. Frost GeoSciences. Inc. rates t11 ese features CIS imermediale o n Fig ure I o f the T CEQ-058S­

InSlruc lions (Rev. 10 -01 -04). These fe(uures score 40 o n Ihe sensiliv ilY sCClle in column 10 Of the 

Geolog ic Assessm ent Table o n Pages 5- 11 o r Ihis re no n 

Potelllia l Recharge Features 1:5-86. IS-BB. and ItS-gl and #5-92 aresolUlio n cavities nOled o n 

tile project sit e al tile lime of tIle fie ld invesliga1ion. The features \-"ere infflled w ith flne soils and leaves 

and Iwigs. The s ize o f feal u res PRF #S-86. PRF #S-SS. PRF #5-91 and PRF #5 -92 range in s ize fro m I 

fOOl 104 feel w ide. I foo l 10 2 feel long. and I to 2 feel deep. PRf' 11 5-92 appears 10 have been d ug OUI 
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by a burrowing an imCl I (ll one time. r:ros t GeoSciences. Inc. rales It1ese fea tures as low o n Pigure I of 

tile TCEQ.()58S·IIlSlntctions (Rev. IDOl ()4). These features range in score fro m 32 to 39 o n the sensitiv ity 

scale in column 10 of tile Geologic AssesSment Table on Pages 5·}} of tills repor t. 

Po ten tial Recl1arge Features # 5-94 . #$·95 and #5-97 are outcrops of vLlggy rock noted on tt1e 

project site ell Ihe lime o f the field inspectio n. The o utcrops Ilave vugs ranging in s ize from I to 3 incl1es 

\vitt) a density ranging from 3 to G yugs per (001. Frost GeoSciences. Inc, rates Ihese features as Iowan 

Figure I of tile TCEQ-DS85-lnSlructiOns (Rev, IO.()I.()4). T il ese features score 2 4 on tile sensitivity scale 

in co lumn 10 of 1I\e Geologic Assessm ent Table o n pages 5· tt o f tl l is re pOrt . 

POtential Rechar~e Features 15·96. #$·98. and 15-99 are solut io n cavities no ted o n the projec t 

site althe tim e of the field investigat io n , T he features w ere infilled wi tll fine soils anclleaves ancl 

tw igS. ACcording to tile FEMA. Flood Insura nce R elle M<lp. PRF 15 ·96 are located in Ul e 100 year 

flood p lain. PRF 15·98 and PRF #5,99 appears to have b een d ug o ut b y a b urrowing animal a t o ne 

lime. PrOSt GeoSciences, Inc, rates theSe features oS Iowan Figure t of the TCEQ-0585·lnSlructio ns 

(Rev. to.()1.()4). These fea lL1fe5 range in score from 32 to 39 on tile sens ilivity scale in column 10 of 

the Geologic Assessm e nt Table o n Pages 5· 11 o f tll is report . 

According 10 the U.s. Geological Survey Water Resources tnves liga tions 94--4}t 7. POlential 

Recharge re8 ture 1;'5· too is a fault lo ca led along the Sout il eastern prope rty line. No obvious visual 

ind ica tions o f the fault w ere nOled on the project site a l tile lime of the on·si te inspeCtio n. 

The p roject site s uPPOrt S a dense stan d of vegeta tive cover with a several open g rassy 

areas. Overa ll vege tation o n til e p rOjeCt sHe consiStS of ashe jun ip er (Juniperus asllel) , live oak 

(Querc(ls \ 'Irg·lniana). ced ar e lm (Ulmus crassifolia). and m esqu ite (prosopis glandulosa). w ith Texas 

pe rSimmon iDiospyros texana). agari t8 (Berberis IfifofiOlara). h uisaclle (r.cacia farnes iana). sage 

(LeUcopllyllum). wllil ebrush (Aloys ia gra l i55Ima). Yucca. mountain laurel. and p rick ly pear cac tus 

(Opt/ntia lindheimefl). 

Acco rding to the U.S. Geological Survey Water Resources Investiga tio ns (WRI) 94-4 11 7. TeXaS 

and tl1e GeOlogic Map of the New Braunfels. Texas 30 X 60 Minute Quodrang ie. tile Site is located on the 

Edwards Person Umeslo ne. T ile USGS water Resources tnves tigations (WRI) RepOrt Map subdivides 
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the Edwards Person linlestone into three separate gl"'-O]ogic members. ·11)e USGS \'\'Rl RepOrl Map 

indicale5 the Sile is loc<:ued o n Ihe upper tWO geologic members of Ihe Euw('Irds Person limesto ne. the 

Cyclic and Marine ane! ttle Leached and Collapsed members of the Edwards Person limestone A copy 

of tIle WRI map and the GeOlogic Map of 111 e New Braunfe ls. Texas 30 X 60 Minute Quadrang le are 

included on Figures 7 and 7 A in Appendix A. A cop y Of tile Stratig rapll ic Column highlighting Ihe 

outcropping fo rnlations is included on page 4 of this repo rt . 

Til e Cyclic and Marine Membe r o f til e Edwards Person Limestone consists of muds tone 10 

pad,slone \Nilh m iUiolid gr()inStone and chen. This m em ber occurs as thin grad ed cycles o f m assive 10 

relal ively l!lin beds wilh some crossbeds. T ypically. cavern development in Ifl i$ member is common. 

but occurs mainly in the subswface. The caverns within Illis member miglltlJe associated with earlier 

episodes of karst developmenl. 

1l'Ie Leached and COllapsed Member o f the Cre l8ceous Edwards Person Limesto ne consists of 

crystalline limestone. mudsto ne, ane! g rains lone witt1 ellen and collapsed breccia. BiolurlJated iron· 

stained beds are commo n and are separated by massive limestone beds wiltl s tromatolitic limes tone. 

This mem ber forms extensive laleral karSI development w ilh Icuge roo ms. The overall thickness of thiS 

member ranges from 70 1090 feel tllick. 

A.CCOrding to the s ite p lan provided by JiMT Engineers. tl1e surveyed e levations o n tl·le Site 

range frOIll 760 10 864 feet. r.ccording (0 this survey. (he to tal relief on (he Site is approximately 104 feel. 

A copy of the Site plan indicating Ihe boundary of Ihe Site and Ihe elev()Iions is included o n Ihe Site plan 

on Figure J in r.ppendix A and the Site GeOlogiC Map in Appendix C oj Ihls repon 

BEST M A NAGEMENT PRACTICE (BMP) 

Based on a visuCl.llnspection of Ihe ground surface and the research performed fo r tllis project. 

the overa ll pOtential for fluid rIow from tile project site intO tile Edwards Aquifer appears to be Jow to 

inlermed iate. According to the U S Geolog ical Survey Wa ter Resources Inves tigatio ns 9 4·4tI7. a 

faultloC8 ted along t11 <"\ sou ll)eastern pmperty line. NO obvious visua f indica tions of 1I·1e fau lt were 

noted on lIle project Site E\I til e lime of tile o n·sile inspecti o n. Howeve r. tIle pOtenlial always exists 
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10 enCOUl1le r suhsurface reanues tll a! lack a s urface expression Construc ti o n personne l s hould be 

informed o f .he pOlentiallo encounter subsurface karSI features assoc ialed w ilh Ihe faull , VLlSSY 

oUlcrOpS. o r OlllcropS zones during excavating ac tiv ities. Cons truc tio n personne l s hould a lso be 

informed o f the proper p ro tocol to follow In tile event the'll a sOlution cav il )' Zl nd/or cave is encountered 

during the e xcavatio n and developmenl of tile pro p erl y . 

DISCLAIMER 

T tl lS repon has been prepared in general accorclance w iltl tile "Ins tructio ns to GeologiStS", TCEQ-

0585·InSlruClIons (Rev. 10·1()4) b y a Licensed Texas Pro fessio nal Geoscienlis t. A ll areas o f Ule projeCi 

site were ca refully inspeCted for features tHclt could contriblue to the recharg e o f the Edwards Aquifer. 

110weVer. this survey canno t preclude ttle presence o f s ubsurface karst fea tures t!lat lack surface 

expression. This repo n is no t in tended 10 be a d efinili ve investigation o f a ll possible geologie o r karst 

'ealures at Ihis s ite . A ll conclus ions. oploiOn..<;, and reconlmenclalio ns fo r Bes t Manageme nt Practices 

(BMP's) in this report are based on inform atio n obtained w ll ile researcll ing tile project. and o n the site 

co nditions at Ille lime of ou r fi el(J inves tigation. 

Th is repo rl has bee n p repared fo r 1lle exclus ive. use o f DR HORTON. This repOri is b ased o n 

available known records. a v isual inspection of HIe projec t s ite. and til e work generally accepted for 

a Geolog ie Assessment fo r Regula1ed Ac tiv ities I Developments on the Edwards Aquife r Recllarge ! 

Transitio n Zone . re laling to 30 TAC §2 13.5/b)(3). effecli ve June t . 1999. 
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Water Pollution Abatement Plan 
Application 
Texas Commission on Environmental Quality 

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

To ensure that the application ;s administratively complete, confirm that all fields in the form 
are complete, verify that all requested Information ;5 provided, consistently reference the 
same site and contact person in all forms in the application, and ensure forms afe 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 activitie~ 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/ Agen t: Chris Van Heerde, C.F.M .• P.E. 

Date: 11(1/2016 

Signature of Customer/Ag nt: 

Regulated Entity Name: Manor Creek SubdiviSion Units 4-6 

Regulated Entity Information 
1. The type of project is : 

~ Residential : Number of Lots:197 o Residential: Number of living Unit Equiva lents: o Commercial -­

o Industrial 
DOther:__ 

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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Table 1 - Impervious Cover Table 
~~...,-~-

Impervious Cover : 
of Proposed Project i Sq. Ft. Sq. Ft./Acre Acres 
!-'--.-,--c---'l~----C~~-l:·· c-~-I-~--:-c ---1 
IStructures/Rooftops, _1_,_13_3_,,_3_1_,2_-11- ~,' 4433,'5566"'0°,-=__+___2_6,_02__-1 

: 	 Parking! I - , : __---.J..__ ___ \-___-1 
Other paved 

surfaces 529,745 ",43,560 = 	 12.16L' 

;---::..,"'7:-___ ..--f--- ___I -- ---+----,
TotallmpeNiou$ 


,Cover 1,663,120.8 I 743,560 = 38,18 


Tota! Impervious Cover 38,18::'_':","'To"'t"'.7'1A:Cc"',-••-i~ 94.78 X 100 - 40,28% Impervious Cover 

5. 	 0 Attachment A ~ Factors Affecting Surface Water Quality. A detailed description of all 
factors that could affect surface water and groundwater quality that addresses ultimate 
land use is attached. 

6. [g1 Only inert materials as defined by 30 TAC §330.2 will be used-as fill material, 

For Road Projects Only 
Comp\ete questions 1 ~ 12 if tnis application is exclusively for a road project. 

I. Type of project: 

DrxDoT road project. 
OCounty mad or roads built to county specifications. 
Deity thoroughfare or roads to be dedlcated to a municipality. 
OStreet or road providing access to private drivewa'{s, 

~t Type of pavement or road surface to be used: 

Deoncrete 
OAsphalti( concrete pavement 
DOther:~_ 

9, length of Right of Way (R.O,W.): __feet. 

Width of R.Q,W,: feet. 
L j( W = _ Ftl + 43,560 Ft'/Acre:. __ acres. 

10. Length of pavement area; ~...__ feet 

Width of pavement area: __ feet. 
l xW::: __ Ft1 .,. 43,560 Ft7/Acre= __acres. 
Pavement area __ acres -7 R.O,W. area __acres x 100:. __% impervious coveL 

11 0 	A rest stop wiH be included in this project 

o A rest stop will not be included in this pro}ect. 
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12,0 Maintenance and repair of existing roadways that do not reQUIre approl/al from the 
TeEQ Executive Director, Modifications to existing roadways. such as widening 
roads/adding shoulders totaling more than one-half (1/2) the width Of one (l) existing 

lane require prior approval from the TCEQ, 

Stormwater to be generated by the Proposed Project 
13. !2$l Attachment S ~ Volume and Character of Stormwater, A detailed description of the 

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

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

quality and quantity are based on the area and type of impervious cover Include the 
runoff coefficient of the site for both pre-construction and post·construction conditions, 

Wastewater to be generated by the Proposed Project 
14. The charactet and volume of wastewater is shown below; 

100% Domestic 
__% Industria! 
__%Commingied 

TOTAL gallons/day 59,100 

59.1ooGalions/d.y 
__Gallons/day 
______Gallons/day 

15, Wastewater Will be disposed of by: 

o On-Site Sewage facility {OSSf!Septic Tank)­

o Attachment C - Sultabillty letter from Authorized Agent. An on~site sewage facility 

Will be used to treat and dispose of the wastewater from this. site. The appropriate 
licenSing authOrity's (authorized agent) written approval is attached, It states that 

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

the requirements for on-site sewage facilities as specified under 30 TAC Chapter 285 
re!ating to On~site Sewage Facilities. 

o Each lot (11 this project/development is at least one {1} acre (43,560 square feet) In 
size, The system will be designed by a licensed professional engineer or registered 
sanitarian and installed by a ~icensed insta!ler In compliance with 30 TAC Chapter 
285_ 

~ Sewage Collection System (Sewer lines): 

o Private service laterals from the wastewater generating facifities will be connected 
to an existing SCS, 

{gJ Pnvate service laterals from the wastewater generating facilities win be connected 
to a proposed SCS, 

o The $CS was previously submitted on__, 

o The SCS was submitted with this application. 
(gI The $CS will be submitted at a Jater date. The owner is aware that the SCS may not 

be installed prior to ExecutIve Director approval. 
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~	The sewage collection system wi!\ convey the wastewater to the New Braunfel~..Utilitles 

(name) Treatment Plant. The treatment facinty is; 

[g] Existing. 

o 	Proposed. 

16.12SJ All private service laterals wil! be inspected as required in 30 TAe §213.S, 

Site Plan Requirements 
items 17- 28 must be included ,on the Site Plat'/. 

17, [gJ The Site Pfan must have a minimum scale of 1":;;; 400'. 

Site Pian Scale: 1" "'" 200'. 

18. 10Q·yearfloodplain boundaries· 

o Some part{s) of the project site is located within the lOO·year floodplain. The floodp!ain 

is shown and labeled, o No part of the project site is located within the l00~year floodplain. 

The laO-year floodplain boundaries are based on the following specific (including date of 


mat-erial) sources(s}: FIRM 48091C043!?fjeffective SeQt.~.rJ:!"befM~' 2009} 


19.0 The layout of the development is shown with -exIsting and finished contours at 
appropriate, but not greater than ten-foot contour intervals. Lots, recreation centers, 

buJldings, roads, open space, etc. are shown on the plan. 

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

greater than ten~foot Intervals, Finished topographic contours will not differ from the 
existing topographic configuration and are not shown, Lots, recreation centers, 

buildings, roads, open space, etc. are shown on the site plan. 

20. All known we!!s (oi!, water, unplugged, capped and/or abandoned, test holes, etc.); 

D There are __ {if) welts present on the project site and the \ocatlons are shown and 
labeled, (Check all of the following that apply) 

o The wells are nm in use and have been properlv abandoned. o The wells are not in use and WI!! be properly abandoned. 

D The wells are in use and comply with 16 TAC §76. 


CiJ There are no wells or test holes of any kind known to eXist on tile project site. 

21. Geologic or manmade features which are an the site: 

(g; All sensitive geologic or manmade features identified in the Geologic Assessment are 
-shown and labeled. 

D No sensitive geologic or manmade features were identified in the Geologic 
Assessment. 

o Attachment 0 - Exception to the Required Geologic Assessment. A request and 
justification for an exception to a portion of the Geologic Assessment is attached. 
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22, [2J The drainage patterns and approximate slopes anticipated after ma~or grading activities. 

23, [gj Areas of soi! disturbance and areas. which wi!! not be disturbed. 

24. t8J locations of major structural and nonstructural controls. These are the temporary and 

permanent best management practices. 

25.129 locations where soil stabilization practices are expected to occur, 

26·0 Surface waters {!Dduding wetlands), 

~NIA 

27, [g] locations where stcrmwater discharges to surface water or sensitive features are to 
occur, 

o There wm be no discharges to surface water or sensitive features. 

28. @ legal boundaries of the site are shown. 

Administrative Information 
29. cgJ Submit one (1) original and one (l} 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 wlll dIstribute the additional 
copies to these jurisdictions, The copies must be submitted to the appropriate regional 
office, 

30, !ZJ Any modification of this WPAP will require Executive Director approval. prior to 
construction, and may require submission of a revised application, ',,\nth appropriate 
fees. 
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WATER POLLCTION ABATEMENT PLAN 

ATTACHMENT A 


Factors Affecting Water Quality 


The Manor Creek Subdivision Units 4-6 indudcs the construdion of 1r' gravity wastewater line, 
a lift station, 197 lots with 26.02 acres of structures/rooftops, and i2J6 acres of streets. The 
gravity wastewater lines will be installed under approval of a separate SCS. The factor affecting 
water quality is [Uf1l)ff sediment transport from the trench work and construction being 
performed. However, temporary BMP measures are being taken to insure water quality is not 
impaired by construction, 



WATER POLLUTION ABATEMENT PLAN 

ATTACHMENT 8 


Volume and Character ofStonnwater 


The Manor Creek Subdi vis ion 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, oflhe Manor Creek Subdivision Unit 5 Civil 
Site Construction Plans. 

Tbe Existing Drai nage Area Map and Proposed Drainage Area Map and flow calculations for 
Uoit 6 can be found on sheets 4 and 5, respecti vely, of the Manor Creek Subdivision, Unit 6 
Civ il 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 fu ll development of the subdivision 
(including the homes). The plans include permaneol BMPs 10 treal the increase ofTSS 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 RMPs 
include Vegetative Filter Strips, Sand Filter Systems, and Grassy Swales. 

The existing runoff from the site was deteonined using the Rational Method. The runoff 
coefficient for the undeveloped site ranges from 0.38 to 0.53 based on the stonn return interval. 
The proposed conditions runoff coefficient is 0.53 for large lot single-family homes on a 2-7% 
slope. These va lues were derived from the most cu rrent revision of the City of New Braunfels 
Drainage Criteria Manual . Tables showing (he drainage areas and resuhing 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)(AJ. (B), (D)( I) and (G); Effective June 1, 1999 

To ensure that the application is odministratively complete, confirm thot all fields in the form 
ore complete, verify thot all requested in/ormation Is provided, consistently reference the 
some 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 

Signa ture of Customer/Agent : 

a!:::n!.[!:~c:e~:bdiViSion Units 4·6 

Project Information 

Potential Sources of Contamination 
Examples: Fuel storage and use, chemical storage and use, use 0/ asphaltic products, 
construction vehicles tracking onto public roads, and existing solid waste. 

1. 	 fuels for construction equipment and hazardou s substances which w ill be used during 

construction: 

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

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

o Aboveground storage tanks 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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o Aboveground storage tanks with a cumulative storage capacity between 250 
gallons and 499 gallons will be stored on the site for less than one Il} year. o Aboveground storage tanks with a cumulati ve 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. 

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

2. 	 ~ 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. 	 0 Temporary aboveground storage tank systems of 250 gallons or more cumulative 
storage capaci ty must be located a minimum horizontal distance of ISO feet from any 
domestic, industria l, irrigation, or public water supply well, or other sensitive feature . 

4. 	 [gJ Attachment B - Potential Sources of Contamination. A description of any activities or 
processes which may be a potentia l source of contamination affecting surface water 

quality is attached. 

Sequence of Construction 
5. 	 [gJ 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. 

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

I25J 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. 	 l'8J 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, outlet 
stabilization, blankets or matting, mulch, and sod. Sediment control examples: stabilized 
construction exit, silt fence, filter dikes, rock berms, buffer strips, sediment traps, and sediment 
basins. Please refer to the Technical Guidance Manual for guidelines and specifications. All 
structural BMPs must be shown on the site plan. 

7. 	 !:8J Attachment D - Temporary Best Management Practices and Measures. TBMPs and 
measures will prevent pollution of surface wa ter, groundwater, and stormwater. The 
construction·phase BMPs for erosion and sediment controls have been designed to 
retain sediment on site to the extent practicable. The following information is attached: 
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r8J 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. 
[g1 A description of how BMPs and measures will prevent pollution of surface water or 

groundwater that originates on-site or flows off site, including pottution caused by 
contaminated stormwater runoff from the site. 

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

C8J A description of how, to the maximum extent practicable, 8MPs 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. 	 [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. 

o 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 . 

C8J There will be no temporary sealing of naturally-occurring sensitive features on the 
site. 

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

10.1:2:1 Attachment G - Drainage Area Map. A drainage area map supporting the following 
requirements is attached: 

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

o 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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[:8J There are no areas greater than 10 acres wlthin a common drainage area that wlll be 

disturbed at one time. EroSIon and sediment controls other than sediment basins or 

sediment traps within each disturbed drainage area wi!! be used. 

11.0 Attachment H ~ Temporary Sediment Pond(s) Plans and Calculations. Tempor3ry 
sediment pond or basin construction plans and design calculations for a proposed 
temporary BM? or measure have been prepared by or under the direct supervision of a 

Texas Licensed Professional Engineer. All construction plans and design information 

must be signed, sealed, and dated by the Texas Licensed Professional Engineer. 

Construction plans for the proposed temporary BMPs and measures are attached. 

I2SJ N/A 

12 I:8J Attachment I-Inspection and Maintenance for SMPs. A plan for the inspection of each 
temporary BMP(s) and measurers) and fer their timely maintenance, repairs, and, if 
necessary, retrofit is attached. A description of the documentation procedures, 

recordkeeping practices, and inspection frequency are included in the plan and are 

specific to the site and/or BM? 

13. [8J All contrOl measures must be properly selected, installed, and maintained in lJccordance 

with the manufarturer's specifications and good engineering practices. If periodiC 
inspections by the applicant or the executive director, or other information indicate a 

conuol has been used inappropriately, or ilicorrectty, the applicant must replace or 
modify the control for site situations. 

14. [gJ If sediment escapl:'s the construction site, off~site accumulations of sediment must be 

removed at a frequency sufficient to minimize oHsite impacts to water quality (e.g,} 
fugitive sediment in street being washed into surface streams or sensitive features by 

the next raio). 

15. ['g] Sediment must be removed from sediment traps or sedimentation ponds not later than 
when design capacity has been reduced by 50%. A permanent stake wi!! be provided 

that can indicate when the sediment occupies 50% of the basin volume, 

16·0 Utter, construction debriS, and construction chemicals exposed to stormwater shall be 

prevented from becoming a po!lutant source for stormwater discharges {e,g., screening 
outfalis, picked up d;uly], 

Soil Stabilization Practices 
Examples: establishment oj temporary vegetation, establishment oj permanent vegetation ... 
mulching, geotextiJes, sod stabilization, vegetative bvffer strjps, protection of trees~ or 
preservatIOn ofmature vegetation. 

17, (8J Attachment j ~ Schedu!e of lrtterim and Permanent Soil StabilizatIon Practices, A 

schedule of the interim and permanent soil stablnzation practices for the site is 
attached. 
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18. k8J 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. 

19.1Z1 Stabilization practices must be initiated as soon as practicable where construction 
activities have temporarily or permanently ceased. 

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

approved operation and maintenance plan for the project. 

21. (8] 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 . (gI Silt fences, diversion berms, and other temporary erosion and sediment controls will be 
constructed and maintained as appropriate to prevent pollutants from entering 
sensitive features discovered during construction. 
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TEMPORARY STORMWATER SECTION 
ATTACHMENT A 

Spill Response Actions 

Contrac1or to notify all appropriate authorities tfmore than 25 gallons of hydrocarbons are spilled. 
The construction plans include the required notes regarding appropriate spil1 response actions as 
directed byTECQ There \'till be no temporary storage vesseis of fuel or hydrocarbons 10 be StOi'W 

on site. 

If spills aEany hydrocarbons occur, construction muSt contain spills by immediate aClion. Earthen 
materials must be kepI readily ,waiiable 10 provide a Dike. Sand should be used to help soak fuels. 
Property disposal orany ma<;eria!s used wiJl be required. 

Contractor must promote job sile awareness to nU employees involved, All employees must be 
made aware of the provisions in this report. 

Spill Prevention and Control 

Theobjcclive of this section is to describe measures to prevenl Or reduce Ihedisc'harge ofpollutanL<: 
to d!1!inage system.. 'Or wutercourses from leaks and spills by reducing the chance for spills, 
stopping: the source of spills. contai.oi:;g and cleaning up spills, properly disposing 'Of spin 
materials, and training employec$ 

The foll'Owing steps wilt help reduce L,:e slounwa!er impacts ofleaks and spiUs: 

Education 
(1) 	 Be aware that different maleri;!ls poll'\!tc in different amounts. Make sure that each 

employee knows vvhat a "significant spill" lS for each materiru they use, and w'hat is the 
appropriate response fOf "significant" and "insignificant" spms. Employees should alsQ be 
aware ofwhen spill must be reported to the TCEQ, Infonnacion available in 30 TAC 327.4 
and 40 CFR 302.4 

(2) 	 Educate employees and subcontractors on potential dangers to humans and me 
environment from spiUs and teaks. 

(3) 	 Hold regular meetings to discuss and reinforce appropriate disposal procedures 
(incorporate itlto regulu1safety meetings). 

(4) 	 Establish a continuing education p"'gmm to indoctrinate new employee,. 

(5) 	 Have contractor's superintendent or representative oversee and enforce proper spIll 
prevention and c0ntrol measures. 



GeffCrtli iWeastlr€S 
(i) 	 To the extent that me work can be accomp!ishctl14fdy, spills ofoil, petroleum products, 

subslances listed lmdcr 40 CFR pans 110, i 17, and 302, and sanitary and septic wastes 
should be- contained and cleaned up immediately. 

(2) 	 Store hazardous materi::lls and ~-asles in covered crmtamers and pmtect from vandalism. 

(3) 	 Place a stockpile ofspill deanup materials \\"here il \\-111 be readily ilccessibie. 

(4) 	 Tm!!\ employees in spin prc\-'CoI!On and cleanup. 

(5) 	 DesignaJe responsible Lnuividuals 10 oversee and enforce control nicasures. 

(6) 	 Spills should be covered and protiX".ted from stormwater fUnoffduring rainfall to the extent 
thai it doesn't compromise cleanup ac!lvtties. 

(7) 	 Do nOI bury or wash spills "",,ith \\'ater 

(3) 	 8wre and dispose- of used clean up materials, conlarrinared materials, an.d recovered spill 
material thai is no longer suitable for the inl.cnded purpose Ht confc-nnance with the 
provisions in applicable BMPs. 

(9) 	 Do not allow water used for cI-eaning and decontamination to enter slonn drains or 
watercourses. CoHee! and dispose of contaminated water in accordance \Vl!h applicable 
rego ladoolL 

(to) 	 Comain wmer over!low or minor water spillage and do )iot sHow it 10 discharge into 
drainage facilitivs or \V3\erCOurses. 

(11) 	 Place Materia! Safety Data Sheets (MSDS), as weil as proper storage, cleanup, and spill 
reporting instructions for hazardous materials slored or used on the project slte in an open, 
conspicuous, and accessible localiou. 

(12) 	 Keep wasle storage areasc!ean, well-organized, and equipped \\-i.th ample cleanup supplies 
as appropriatc for the materials being stored. Perimeter controls, comainment structures, 
covers, and liners. shouM be repaired or repJaced rl.$ needed (0 maintain proper function 

Gealt up 
(1) 	 CleM up leaks and spills immediately. 

(2) 	 Use a rag for small sptUson paved sunaces, a damp mop for general cleanup, and absorbent 
material for larger spills. If lhe spilled material is hazardous, lh~n Ihe tl.'100 cleanup 
materials are also hazardous and must be disposed of as. hazarooes waSlt!. 



• 

(3) 	 Never hose dO\\,{1 or bury dry material spills. Clean up as much ofllle tl'lliteria! as possible 
and dispose of properly. See the waste managc1l1<':t1t BMP's in this section for specific 
info:ntllton. 

Millor Spills 
(t) 	 Millor spills typically involve small quantities of oil, g3so1ine, paim, etc. whj",h cat! be 

con\rolled by the firsl responder 1M the discovery of1he spHl. 

(2) 	 Use absorbe;}( materials on smaH spills ruther lhan hosing down or burying !he spill. 

(3) 	 Ab)Oroc.'1lt materials should be promptly removed and disposed of properly. 

(4) 	 FoUow l~ practice below for a minor spill: 

(a) 	 Contain the spread of the splll. 

(b) 	 Recover spilled materials. 

(c) 	 Clean the oontaminated area and propedy dispose ofcontarninated malenals. 

Seml'..$fgllijicam Spills 
Semi-signi6cam spills sliH can be controltcd by the first responder along 'with the aid of other 
personnel such as laborers and the foreman, etc. This response may require the cessation of al! 
Qrner actlvili';$. 

Spills should be cleaned up immediately: 

(1) 	 Cor,tain spread of the spill. 

(2) 	 Notify the project fOrem.3n irrunedia!ely. 

(3) 	 If the spin occurs on paved or trnpetmeabie surfuces, clean up using "dry" methods 
(absorbent materials, cat litter and/or mg.s). Contain the spill by encircling with the 
absorbent materials and do not let the spijJ spread widely. 

(4) 	 If the spi;~ occurs in din ar-.....as i.mmediately conlain 1he spill by constructing an en:then 
dike. Dig up and properly d.ispose ofcontaminated soil. 

(5) 	 [f (he spill occurs during rain, cover spill \'lith larps or other rnaterial ,0 pnNCI)( 

contaminating runoff. 

SignijiccIHt/Hazurd()us Spills 
For significwt or h32.ardous spills that are in reportable quantities: 

(1) 	 NOliiY the TCEQ by tetephone as soon as possible and within 24 hours at 512-339~2929 
(Austin) or 210-490-3096 (San AntQnio) between 8 AM and 5 PM, After hours, contact 

http:fOrem.3n


the Environmental Release Hotline at 1-800-832-8224. It is the contractor's responsibili ty 
to have all emergency phone numbers at the construction si te. 

(2) 	 fo r spil ls o r federa l reportable quantities, in conronnance with the requirements in 40 CFR 
parts 110 , 119 and 302, the contractor shou ld notify the National Response Center at (800) 
424·8802. 

(3) 	 Notification should first be made by telephone and rollowed up with a writ1en report. 

(4) 	 The services or a spills contractor or a Haz-Mal learn should be obtained immediately. 
Construction personnel should not attempt to clean up until the appropriate and qualified 
staffs have arrived at the job site. 

(5) 	 Other agencies which may need to be consu lted include, but are not limited to, the City or 
Police Department, County SheriffOmce, Fire Departments, etc. 

More inrormation on spill rules and appropriate responses is available on the TCEQ website at: 

Vehicle and Eqll;pmelll ft-Iailltellallce 
(l) 	 Ir maintenance must occur onsile, use a designated area and a secondary containment, 

loca ted away from drainage courses, to prevent the ruDon or slonnwater and the runoffor 
spills. 

(2) 	 Regularly inspect onsite vehicles and equ ipment for leaks and repair immediately. 

(3) 	 Check incoming vehicl es and equipment (including delivery trucks, and employee and 
subcontractor vehicles) for leaking o il and flu ids. Do nOI allows leaking vehicles or 
equipment onsile. 

(4) 	 AJways use secondary contairunent, such as a drain pan or drop cloth, to catch spills or 
leaks when removing or changing flu ids. 

(5) 	 Place drip pans or absOlbent materials under paving equipmem when not in use. 

(6) 	 Use absorbent materials on small spills rather than hosing down or burying the spilL 
Remove the absorbent materials promptly and dispose or properly. 

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

(8) 	 Oil filters disposed of in tmshcans Or dumpsters can leak oil and pollute stonnwater. Place 
the oil filter in a funne l over a wast e oi l-recycling drum to drain excess oi l be fore disposal. 
Oil filters can al so be recycled. Ask the oil supplier or recycler about recycling oil filters. 



(9) 	 Store cracked batteries in a non·learng secondary container. Do this vVlth all cracked 
bat.eries even if)'uu thinkal) the acid has drained QUL Ifyou drop a battery, treat it as ifi! 
is cracked.. Put it into the containment area until you are not sure if IS not leaking. 

Veltkle (Jnd Equipmellf Fueling 
(1) 	 If fueling must occur on site, us!;): designated areas, located aw?y from drainage courses, to 

prevent the TUnon ofstormwluer and the runoff of spi11s. 

(2) 	 Discourage "topping orr {) f fuel (anks. 

(3) 	 Always use secondary cornainmetn, such as a drain pan, when fi1cHng to catch spillslleaks. 



'mfvfPORARY STORl\1\'1 ATER SECnON 
ATTACHMENT B 

Potential Sources ofContamination 

11Us project includes the construction ofgravity wastewater hnes withln Unit 5 only, force mains, 
water lines, limited storm drain, lift staiio.n) and street paving. Units 4 and 6 will have a separate 
SCS submittal. The possible somces of contamination indude sediment transport from runoff and 
fuel spitls by the Contractor while refueling equipment Other small quantities of solvent for 
construction may be present Contractor shall keep aU fuel transfers and any other contaminants 
used secure. Silt Fences, rock belms, and fitter curb inlet protection will aid in the removal of 
transported sediment from the runoff. AdditionaUy, filter dams will be established below the sand 
fitter system outlet structure. 

Please see Attachment "A" for response actions. 



TEMPORARY STORMWATER SECTION 

ATTACHMENT C 


Sequence of Major Activities 

Cons truction sequencingk The construction will be performed in three phases. Phase J will be 
Unit 5, Phase 2 will be Unit 6, and Phase 3 will be Unit 4. 

1. 	 Cal! New Braunfels Utilities and TCEQ 48-hours prior to beginning any work. 

Call Dig TESS for utilities locations. 


2. 	 Insta ll temporary erosion controls prior 10 any clearing and grubbing . 
3. 	 Begin site clearing. (Phase 1 - 5.44 acres disturbed) 
4. 	 Inspect erosion controls at weekly intervals, before and after significant rainfall events to 

insure they are functioning properly. 
5. 	 Road cuts to subgrade e levatjon. (phase J - 5.44 acres a lready disturbed) 
6. 	 lnsta ll onsile sewer latera ls. (phase I - 5.44 acres already di sturbed) 
7. 	 Install water lines. (Phase I - 5.44 acres already disturbed) 
8. 	 Construct drainage improvements . (Phase I - 5.44 acres already disturbed) 
9. 	 Complete fill and compaction on s ite to match subgrade elevat ions. (phase I - 5.44 acres 

already disturbed) 
10. Construct curb inlet protection at the time of curb inlet inslal\ation. (Phase I - 5.44 acres 

already disturbed) 
II. Complete all construction per approved plans and stabilize all disturbed areas. 
12 . [nstall StreelScape and/or landscaping improvements. 
13. Contact project enginee r to inspect site. Final City inspection to be scheduled. 
14. Complete any necessary final dress up of areas that were disturbed. 

\5. Remove and di spose of temporary erosion controls after site re-vegetation has occurred. 


The construction will be repeated for phases 2 and 3. Phase 2 will di sturb 3. 19 acres and Phase 3 
will disturb 3.25 acres. 



TEMPORARY STORMWATER SECT10,," 
ATTACHMENT F 

Structural Prac11ces 


During construc1ion, silt fences will be used until construction is complete and vegetation lind 
paving has been establjshed, Rough cutting of the proposed streels will divert flows from 
entering the trench area. 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 directed to minimize site disturbance and avoid having 
equipment in areas that aTc not necessary for the construction. Natural vegetation shall be left 
undisturbed and will help remove sediment If any bypass at silt fences or other structural 
measures occurs. 



TEMPORARY STORMWATER SECTION 
ATTACHMENT G 
Drainage Area Map 

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

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

The Existing Drainage Area Map and Proposed Drainage Area Map for Unit 6 can be found On 

sheets 4 and 5, respectively, of the Manor Creek Subdivision, Unit 6 Civil Site Construction 
Plans. 



TEMPORARY STORMWATER SECTION 

ATTACHMENT I 


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: 

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

2. 	 Remove sediment when buildup reaches 6 inches on silt fence or rock berms or install a 
seeond line ofsih fence parallel. Remove sediment when buildup reaches 2 inches in 
fiher curb inlet protection. 

3. 	 Replace any tom fabric in the silt fence, filter dams, or filter curb inlet protection . 
4. 	 Replace or repair any sections crushed or collapsed in the course of construction. 
5. 	 See stonnwater pollution plan details as shown in the construction plans for proper size 

and installation. 
6. 	 Contractor to maintain 11 daily log and note any deficiencies to temporary BMPs aM 

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, bUI in no case more than 14 days 
after the conslrUction activity in that portion of the site has temporarily or pennanently ceased. 
Where the initiation ofstabitization measures by the 14lh day after construction activity temporary 
or pennanen!ly cease is precluded by weather conditions, stabilization measures shall be initialed 
as soon as practicable. Where construction activity on a portion of the site is temporarily ccased, 
and earth disturbing activities will be resumed within 21 days, temporary stabilization measures 
do not have to be initiated on that portion of site. 

If after 21 days, and construction activity will not resume, hydromulch shall be applied to nil 
disturbed areas except in drainage channels or where slopes exceed 3:1. In areas experiencing 
droughts where the initiation or stabilization measures by the 141h 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 fill 
necessary measures to stabilize the site if construction docs not resume. 

TCEQ RG 348 dated July 2005 shall be used as a guide in detennining 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 TAe 

§213.S(b)(4)(C), (O)(li), (E), and (5), Effective June 1, 1999 

To ensure that the application ;s 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 porty. 

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 Edw ards 

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. 

Oateo 11/1/2016 

SIgnature_Of ~r/Agent 

gulated Entity Name : Manor Creek Subdivision Units 4-6 

Permanent Best Management Practices (BMPs) 
Permanent best management practices and measures that wifl be used during and after 
construction is completed. 

1. 	 (gI Permanent BMPs and measures must be implemented to control the discharge of 
pollution from regulated activities after the completion of construction. 

ON/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 

loading of total suspended solids (TSS) from the site caused by the regulated activity is 
removed. These quantities have been calculated in accordance with technical guidance 

prepared or accepted by the executive director. 

!Xl The TeEQ Technical Guidance Manual (TGM) was used to design permanent 8MPs 

and measures for this site. 
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o A technical guidance other than the TCEQ TGM was used to design permanent BM?s 

and measures for this site. The comp!ete citation for the technical guidance that 

was used is: 

ON/A 
3. 	 0 Owners must insure that permanent SMPs and measures are constructed and function 

as designed, A Texas Uc.ensed Profession;)1 Engineer must certify in writing that the 
permanent BMPs or measures were constructed as designed. The certdica.tion letter 

must be submitted to the appropriate regional office Within 30 days of site completion. 

ON/A 
4. 	 \<\.'here asite is used for low density single-famHy residential development .and has 20 % or 

less impervious cover, other permanent BMPs are not required. This exemption from 
permanent BMPs mu'S! be recorded in the county deed records, with a notIce that if the 

percent Impervious cover increases above 20% or land use changes, the frXemption for the 
whole site as described in the property boundaries required by 30TAC §213A{g} {relating to 

Application ProcessIng and Approval), may no longer apply and the property owner must 

notify the appropriate regional office of these changes. 

o The site will be used for low density single-family residential development and has 

20% or less impervious cover. 
o The site wi!! be used for low density single-family residentiai development but has 

more than 200/0 impervious COVeL 

!8J The site will not be used for low density single-famil'; residential development. 

S. 	 The executive director may waive the requirement for oiher permanent BMPs for multj· 

famHy I€'sidential developments, schools, or small bUSiness sites where 20% Of less 
impervious cover is used at the site. This exemption from permanent BMPs must be 

recorded In the tounty deed records, with a notice that jf the percent impervious cover 

increases above 20% or land use change~, the exemption for the whole site as described in 
the property boundaries required by 30 TAe §213.4(g) {relating to Application Processing 
and Approval}, may no long€:( apply and the p,operty owner must notify the appropriate 

regional office of these changes. 

o Attachment A" 20% or less Impervious Cover Waiver. The site will be used for 
mu!ti~family residentia! deve!opments, schoo!s, or small business sites and has 20% 
or less irrtpervious cover. A request to waive the requirements for other permanent 

BMPs and measures Is attached, 

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

I8J The site wiJ! not be used for multi·family residential developments, schools, Of small 

business sites. 

6. 	 161 Attachment B - BMPs for Upgradient Stormwater. 
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(8] A description of the BM?$ and measures that wIH be used to prevent pollution of 
surface water, groundwater, or stormwater that originates upgradjent from the site 
and flows across the site is attached. o No surface water, groundwater or stormwater originates vpgradient from the site 
and flows across the site, and an explanation is attached. o Permanent BMPs or measures are not required to prevent pollution of surface 
water, groundwater, or stormwater that originates upgradient from the SIte and 

fjows across the site, and an explanation 15 attached. 

7. rgJ Attachment C· BMPs for On-site Stormwater, 

(g] A description of the BMPs and measures that will be used to prevent poiluticn of 
surface water or groundwater that originates on-site or Hows off the SIte, ir'tduding 
pollut!on caused by contaminated stQrmwater runoff from the site IS attached. 
Permanent B!'l.'iPs or measures ;;ve not required to prevent pollution of surface water 
or groundwater that originates on-site or flows off the site, including pollution 
caused by contaminated stormwater runoff, and an explanat"lon is attached. 

8. 	 L8l Attachment 0 - BMPs for Surface Streams, A oeseripHon of tho:: SMPs and measures 
that previ£>nt pollutants from entering surface streams, sensitivi£> features, or the aquifer 
is attached. Each feature identified in the Geologic Assessment as sensitive has been 
addressed. 

ON/A 

9. 	 ~ The appi!cant understands that to the extent practicable, BMPs and measures must 
maintain flow to natwally occurring sensitive features identified in either the geoiogic 
assessment; executive director review, or during excavatiol'l, blasting, or construction, 

o The pecm::lnent sealing of or diversion of flow from a naturally-occurring sensitive 
feature that accepts recharge to the Edwards Aquifer as a permanent pollution 
abatement measure has not been proposed. o Attachment E ~ Request to Seal Features, A request to seal a naturally-occurring 
sensitive feature, that includes, for each feature, a justification as to why no 
reasonable and practicable alternative exists, is attached. 

10·0 Attachment F - Construction Plans, All construction- plans and design calculations for 
the proposed permanent BMP(s) and measures have been prepared by or under the 
direct supervision of a Texas licensed Professional Engineer, and are signed, sealed, and 
dated. The plans are attached and, if applicable include: 

lZl O'E'sign calculations (TSS removal calculations} 

r;g) TCEQ construction notes 

(2J AI! geologic features 

[gJ All proposed structural BMP{s) plans and: specifications 


ON/A 
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11. cg] Attachment G ' inspection, 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 pldn Includes all of the following. 

rzl Prepared and certified bv the engineer designing the permanent BMPs and 

measures 
[2J Signed by the owner or responsible party o Procedures for documenting inspections, maintenance, repairs, and, if necessary 

retrorit 

I2SI A discussion of record keeping procedures 


Orv/A 
12,0 Attachment H· Pilot-Scale Field Testing Plan. Pilot studies for BMP$ that are not 

recognIzed by the Executive Director require prior approval from the TCEQ. A plan for 

pilot-scale field testing is attached. 

[2S! rv/A 
B. C8J Att~chment I ~Measures for Minimizing Surface Stream Contamination. A description 

of the measures that wm be used to avoid or minimize surface stream contaminatlon 

and changes in the- way in which water enters a stream as a resutt of the construction 

and development is atta.ched. The measures address increased stream flashin& the 
creation of stronger flows and in·stream velocities, and other in-stream effects caused 

by the regulated activity, which increase erOSion that results in water quality 

degradation. 

ON/A 

Responsibility for Maintenance of Permanent BMP(s) 
RespeI1s;bfJIty fer n'urjntemmce of best management practices and measures after 
construction is complete. 

14. f.Sl The applicant is responsible for maintaining the permanent BMPs after construction 

-urtil suc'n 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 munkipality) or t'ne 
ownership of the property is transferred to the entity. Such entity shaH then be 

responsible for maintenance until another entity assumes such obligations iii writing or 
ownership is traMferred. 

ON/A 

15, [g] A copy of the transfer of respof)s!bllity must be filed with the executive director at the 
appropriate regional office within 30 days of the tr.ansfer if the site IS for use.as a 
multiple singj,:,;~f3mjjy residential development, a multl~famijy resiciential development, 

or a nOIi.(esidentia! development such as commercia!, industnal, institutional, schools, 
and other sites where regulated activrtles occur. 

ON/A 
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PE~YlANENT STORcYlWATER SECTION 

ATTACH,1ENT B 


BNIPs for Upgradienl Stonnwater 


There are no pennanent BMPs fOf upgradieut stormw(,\ccr for the Manor Creek Subdivision Units 
4-6 site because the runoff from surrounding properties that flows from offsilC to the site will be 
diverted into interceptor swales directly inside the property linc, The swales will b'ypas$ the 
upgradient flmv and will be vegetated upon complellon of the subdivistOn, 



PERl'lANEl'T STORMWATER SECTION 
ATTACHMENT C 

EMPs for (}n~S!te Stonnwater 

There are three types of proposed Peml.lment BMPs for the on*slic stormwatcr thr the Manor 
Creek Subdivision Units 4-6 that wil! remoyc 80% of the incremental increase in the annual 
mass loadmg of tola! suspended solids (TSS) as per TCEQ standards. The BMPs include 
vegetative filter strips. grassy sw.ales, and b,md niter systems. The permanent BMPs will be 
coostructo.i to TCEQ standards and the design plans and details can be found on she.ets 14, and 
[5 Qflhe Manor Creek Subdtvision Phase 4, sheets 11, .and 12 of the Manor Creek Subdivision 
Phase 5A, sheets 10, and 11 of the )"1anor Creek Subdivision Phase 58" and sheet 1 0 of1he 
Manor Creek Subdivision Phase 6 Site Construction Plans. 



PE&'vlAl'ENT STOR,\1W ATER SECTION 

ATTACHMENT D 


BMl's for Surface Streams 

The sto~water runoff [rom surrounding prop¢11ies that flows from offsite to the site will be 
diverted into interceptor s\vales directly msidc the property hne. The swales will bypass the 
upgxadiclll flow and W)ll be vegetated upon completion of the subdivision. The on-site flow will 
be treated using vegetative filter strips, grassy swales. and sand fitter systems. 

The vegetative filter strips, grassy swales, and sand filter syslems will reduce the velocity of Ihe 
runoff therefore reducing the chance oferosion from the SliC, The BMPs wiH also filter out 
runoff sediment meeting TCEQ standards. The sand filter systems will retain water unltl after 
the peak of the storm therefore decreasing th~ likelihood of stream flash.ing, The storm waler 
from the proposed subdivision will enter into the sud'ace stream system as sheet flow, thereby 
further reducing the likehhood of erosl0iL AdditionallY, there. are buffets from the t11..'!odplain 
that are included in the 5ubdivjsion plat to provide natural filtnHlon before entering surface 
streams, 



PE~'v(ANEm STORMWATER SECnON 
ATTACHMENT F 
Construction Plans 

There arc three types of proposed Permanent BMPs for the on-site storrnwater for the ~vlanor 
Creek Subdivision Unit 4-6. The B~1Ps include vegetative filter strips, sand nIter systems, and 
grassy swales. The permanent BMPs wtll be constructed to TCEQ standards and the -design 
prans 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 SA, sheets 12, and 13 of the Manor 
Crc--:k Subdivision Unit 58, and sheets 11. and 12 ofllie Manor Creek Subdivision Unit 6 Site 
Construction Plans. 



PER,VlANENT STORM\VATER SECTION 

ATTACHMENT G 


Inspection, Maintenance, Repair and Retrofit Plan 


The contractor will be directed tc inspect and maintain aU pennanent BMPs during construction, 
One year aftcr construction is complete the pemument BMPs will be turned over to the Manor 
Creek Home Owners Association, Any deficiency noled must be corrected immediately by the 
Home Owners ASSOCllttiofi. The maintenance guidelines were pulled from the TCEQ Document 
"CompJying wltb the Edwards Aquifer Rules T ochnical Guidance on Best Management 
Practices", the document can be referenced for a mOre in depth explanation ofmaintenance 
guidelines. 

Maintenance and Inspection: 

(1) Specification of routine and non-routine maintenance activities to be pertormed; 
a. 	 Sand Filter SYStctnS 

L 	 Inspection- Inspect systems on a quarterly basis during the firsl year of 
operation~ Subsequent inspections can be limited to semi-annually or 
more often if deemed necessary; however additional inspection should 
occur at least hvice a year (once during or immediately following wet 
weather) to evaluate facility operation. Any damage to the structural 
elements of the system (pipes, concrete drainage structures, retaining 
walls, etc) must be identified and repaired immediatdy. Cracks, vOids 
and underminirl.g should be patchedffiHed 10 prevent additional structural 
drunage. Trees and root systems should be removed to prevent growth m 
crack and joints that can cause structural damage. 

11. 	 Sediment Removal- Remove sediment when the depth reaches 6 inches or 
when the proper fUnctioning of inlet and outlet structures is imparted. 
Sediment should be cleared from the inlet strucrure at least every year and 
frem the sedimentation basin atieasl every 5 years. 

Ill. 	 Media Replacement- When the dram lime exceeds 43, the filter media 
should be removed and replaced with new maferia1 meeting the original 
specifications {media must be completely levell Any discolored sand 
should be removed and replaced, In filters that have been regularly 
maintained., this should be limited to the top 2 to 3 inches, 

tv. 	 Erosion- During each inspection, erosion areas inside and do\vnstream of 
the BW must be identified and repaired or revegetaled unmediate!y. 

v. 	 Vegetation~ All dead and diseased vegetation considered beyond 1reatment 
shaH be removed and replaced during semi-annual inspections. 
Aggressive plant species and weeds will be removed during routine 
inspection. 

Vi. 	 Mowing- Grass areas I.n and around hasins must be mowed at least twice 
a!UlUaUy to limit vegetation height to LS inches. wnen mowing is 
per:fonned, a mulching mower should be used, or grass clippings should 
be caught and removed. Vegetation on the pond embankments ~hould be 
mowed as appropriate to prevent the establishment of woody vegetation, 



VII . 	 Debris and Liner Removal- Debris and liner should be removed during 
regular mowing operations and inspect ions. Particular attention should be 
paid to floating debris that can evenrually clog the control device or riser. 

Vili. 	 Filter Underdrain- Clean underdrain piping necwork to remove any 
sediment buildup every 5 years, or as needed to maintain design 
drawdown time. 

b. 	 Grassy Swales 
1. 	 Seasonal Mowing- Lawn mowing should be perfonned routinely, as 

needed, throughout the growing season. Grass height should not exceed 
18 inches. When mowing is perfonned, a mulching mower should be 
used, or grass clippings should be caught and removed. 

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

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

IV. 	 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. 

v. 	 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 swa le establi shment. 

c. 	 Vegetati ve Filler Suips 
I . 	 Seasonal Mowing- Should be mowed to limit mevegetation height to 18 

inches. but a minimwn of twice annually. When mowing is perronned, a 
mulching mower should be used, or grass clippings should be caught and 
removed. 

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

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

IV. 	 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 nat-bottomed shovel. 

v. 	 Grass Reseeding and Mulching- A heal thy 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 swaie establishment. 

(2) A schedule (or maintenance activities; 
a. 	 Inspection and mai ntenance will be held quarterly and after rainfall events of 

more than one inch 



(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 estab lish the 
inspection and maintenance plans for the Organization; and 

(5) Inspect ion records will be mainlained jn the San Marcos DR Horton office. 

Party Responsib ai cteoance 



PERMANENT STORJ\,fWATER SECTION 

ATTACHMENT! 


Mea~utt:$ for Minimizing Surface Stream Contamination 


There are three types of proposed Permanent BMPs for the on~site stonnwater for the Manor 
Creek Subdivision Units 4-6. The BMPs include vegetative -filter strips, grassy swales, and sand 
filter systems. TIle permanent BMPs wiH be constructed to TCEQ standards and the design 
plans and details can be found on sheets 13 and] 4 of the Manor Creek Subdivision Unit 5 Site 
Construction Plans. 

The vegetative filter strips, grassy swates, and sand filter systems wilt reduce the velocity of the 
runoff therefore reducing the chance of erosion from the site. The Bills will also filter out 
runoff sediment meeting TCEQ standards. The sand filler systems willl'ctain water until after 
the peak of the storm therefore n01 increasing stream flashing" The storm water from the 
proposed subdivision will enter into the surface stream system as shcct now, thereby further 
reducing the Hkelihood of erosion. 
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Permanent BMP Inspection Report 

Attachment I 

Date: ___________lob N'!lrTle: 

location W~t FiIfI~ and Amount ReMon Modiflcat'oolo be made CorTecdon 08'te 

Location What Failed and Amount Rellson Modincation to be made Correction Date 

lout/on What Failt!(! and ....mount Reason IVIodiflcation to be made Correction Dale 

""'"00 What Fa~ed and Amount R..." ModiftGttion 10 be made CQfrectio!'l DoMe 

Location What Failed and Amount Reason Mocllncation 10 be made Correction Dale 

I cen_, LJnd", .h~ pen . "" r:J 1_ t/wlthls docum~nl and • • ~md""'''>l1 ...,"_ plf~"d undfr mv clire<;lKln or SuptM!1Dn VI atcord.wlc. willi a syu,"" cklltlWd to _. that ~~"'-1 pItI~ I~I~"" and f ....~ed 
tll~ Inronn~llon lubmIt1~ "'d Oft mv \tIqu1l"f 01 t"- ~f<\On 0' pono<1l who m;.nas' I~ NU.m1 0, Ih ..... ~lr"Ions dlr.r:tly ~IPonslbl. for prhtf'ln& the Information, the tnform~"'" Il,Ibtn~r".t Is, 100 Ih. ben of my 
~C. lOW" btflef. t ..... KCUrJle, -..d r:rornp!ele. Ilm __ thi.llhrn Itfe ~ petloIulllo< ~"""'"II'C f<tls.e InIorMlltlon.lro;\odIrI,tho: pOUIboSlyol line ~nd Imp .... uontnent for rcr.o"""" ..rotMtor.s. 

Quallfled BMP Inspector: 
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Agent Authorization Form 
For Required Signature 


Edwards Aquifer Protection Program 

Relating to 30 TAC Chapter 213 


Effective June 1, 1999 


Robert Daigle 

Print Name 


City Manager - South Central Texas 

Title - Owner/President/Other 


of Continental Homes of Texas, LP. 
Corporation/Partnership/Entity Name 

have authorizedc:;bri§Y"Qi::I!)er<:l!),c:;,LM,:c,P"-,,,.E~.________ 
Print Name of Agent/Engineer 

of HMT Engineering & Surveying 
Print Name of Firm 

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

I also understand that: 

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

2. 	 For 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. 

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

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

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

TCEQ-0599 (Rev,04/0'i1201G) 	 Page 1 012 



SIGNATURE PAGE: 


Date 

THE STATE OF TEXAS § 

County of Hays § 

BEFORE ME, the undersigned authority, on this day personally appeared~bedfu\~{Jknown 
to me to be the person whose name is subscribed to the foregoing instrument, and ackno ledged to 
me that (s)he executed same for the purpose and consideration therein expressed. 

GIVEN under my hand and seal of office on this 3 day of NOylgwP4clO(/P. 

~. ~ 
....NOTARY PUBLIC C 

axa fUA,(A Libl12h 
Typed or Printed Name of Notary " 

MY COMMISSION EXPIRES: toe..\). os I W~ II 

e ~lUIIOO. .
• , /0, f2l1l1I1-5 

... -.. ...:.... ",201. 

TCEQ·0599 (Rev.04t()112010) Page 2 0(2 



Application Fee Form 
Texas Commission on Environmental Quality 
Name of Proposed Regulated Entity: Manor Creek Subdivsion Units 4-6 
Regu lated Entity location : Allemania Drive, New Braunfels. Texas 78132·5113 

Name of Customer: Conti nental Homes of Texa s, loP. 

Contact Person : Robert Daigle Phone: 512-805-3 600 
Customer Reference Number (if issued):CN 601213523 

Regulated Ent ity Reference Number (if issued):RN 108449968 

Austin Regional Office (3373) 

o Hays 0 Travis 0 Williamson 

San Antonio Regional Office (3362) 

o Bexar 0 Medina 0 Uvalde 

IZl Comal 0 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 re ceipt. This 

form must be submitted w ith your fee payment. This payment is be ing submitted to : 

o Austin Regional Office (g) San Antonio Regional Office 

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

Revenues Section 12100 Park 35 Circle 


Mail Code 214 Building A, 3rd Floor 


P.O. Box 1308B Austin, TX 78753 
Austin, TX 78711-3088 (512)239-0357 

Site l ocation (Check All That Apply) : 

[8J Recharge Zone o Contributing Zone o TranSition Zone 

Type a/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 Faml!Y..Residential and Parks 94.78 Acres S6,500 

Water Pollution Abatement Plan, Contributing Zone 

Plan : Non-residential Acres S 
Sewage Collection System Lf. S 
lift Stations without sewer lines 

Underground or Aboveground Storage Tank Faci lity 

Piping System(s)(only) 

Acres 

Tanks 

Each 

S 
S 
S 

Exception Each $ 
Extension of Time Each l ~ . / 

Signature : 
V'
11/1;, tt 'l£A 

1 of 2 
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o I lea Ions 

Cost per Linear Minimum Fee-
Project Foot Maximum Fee 

Sewage Collection Systems $0,50 $650 - $6,500 

Application Fee Schedule 
, Texas Commission on Environmental Quality 

Edwards Aquifer Protection Program 30 TAe Chapter 213 (effective 05/01/2008) 

Water Pollution Abatement Plans and Modifications 

C t 'b t' Z d'fi t'on rI umg one PIansand M 0 I lea Ions 

Project 

Project Area in 

Acres Fee 

One Single Family Residential Dwelling <5 $650 

Multiple Single Family Residential and Parks <5 
5 < 10 

10 < 40 
40 < 100 
100 < 500 

~ 500 

$1,500 
$3,000 
$4,000 
$6,500 
$8,000 

$10,000 
Non-residential (Commercial, industrial, institutional, 
multi-family residential, schools, and other sites 

where regulated activities will occur) 

< 1 
1<5 

5 < 10 
10 < 40 

40 < 100 
> 100 

$3,000 
$4,000 
$5,000 
$6,500 
$8,000 
$10,000 

organlzedSewage Co1/eClont' 5,ystems an 

Underground and Aboveground Storage Tank System Facility Plans and 
Modifications 

Project 

Cost per Tank or 

Piping System 

Minimum Fee-

Maximum Fee 

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

t'Excepl/on Requests 
Project Fee 

Exception Request $500 

Extension of Time Requests 
Project Fee 

Extension of Time Request $150 

2 of 2 
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Extenslon 0 '1:"Ime Requests 

Project 

Exten sion ofTime Request 

Fee 

$150 

3 of 2 
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TCEQ Use """ 

TCEQ Core Data Form 
For detailed instructions regarding completion of th is lonn, pleaseread the Core Data Form Instructions or call 512-239-5175. 

SECTION I: General Information 
1. Reason fo r Submission (If other is ch~ked please descnce in space provided.) 

o New Permit. Registration or Authorization (Core Data Form should be submitted with the program application .) 

o Renewal (Core Data Form soouki be submitted with therenewal form) 1181 Other Modification ~ 

2, Customer Reference Number {if issued 
FoIlowthls link to search 

3. ReQulated Entity Reference Number if issued 

CN 601213523 for eN or RN numbers In 
RN 10844~ 

Central RegistryH 

4. General Customer Information I 5. Effective Date tor Customer Information Updates (mrrJddlyyyy) I 
o New Customer 0 Update to Cusk>mer Inlormalion 0 Change in Regolaled Entity Ownership 
DChanae in leQa\ Name Nerifiable with the Te xas Secretary 01 State or Texas Comptroller 01 PubAc ACCQlJntsl 
The Customer Name submitted here may be updated automatically based on what is current and active with the 
Texas SecretaI}' 01 State (50S) or Texas Comptroller 01 Public Accounts (CPA). 

6. Customer Legat Name (If ao indilliOOaI, print last name fw-st e.g.: Doe, John) II m:w C:l.! ~tom~{. !l!ole[ ~~vious C!.!s,lQmer b~!!:I~ ; 

-7. TX SO"CPA F;I~g Number 8. TX SlaleTax 10 (lI 6igbl 9. Federal Iax 10 ('.! digits) 10. DUNS Number (11111C1b1;1i1) 

11 , TypeolCustomec 10Corpofaiioo o Individual Partnership: 0 Gtitlerai D United 

Government: 0 Ciy 0 C<UIIy 0 Federal 0 StateOOflef o Sole Proprieto~hip o Other: 
=­12. Number of EmplOyees 13 . IndepenoenUy lIWneo and Operated? 

00-20 021-100 0101-250 0251-500 0 501and higher DYes ONo 

14. Customer Role (Proposed or Actual) . as it relates to the Regulated Entity lisled on this larm. Please cheCk one of the lonawing: 

DOwner o Operaklr o ONoer &Operator 

DOccupationat Licensee o Responsible Party o Voluntary Cleanup Apprtcant DOther. 

15. Mai~ng - -~ -
Address: 

Ci1y 1 ] 1 SIal. 1 1ZIP 1 1ZlP'4 1 ~ 
16, Country Mailina Information rlf outside USA) 17 . E-Ma~ Address if applicable) 

~- -­ .­
HI. Te1epllOne Number 19. ExtensM>n or 0<1e 20. "" Number i,1 appicablel 

( ) - ( ) -

SECTION II. Customer Information 

SECTION III: Regulated Entity Information 
21. General Regulated Entity fnlormalion (If 'New Regulated Entity' is selected below this lorm should be accompanied by a pennI app!ication) 

o New Regulate<! Entity o Update to Regulated Entity Name ~ Update to Regulated Entity Information 

The Regulated Entity Name submitted may be updated in order to meet TCEQ Agency Data Standards (removal 
of organizational endings such as Jnc, 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 

rceo·lOoIOO (G4/15) Page 101 2 



23. Street Address of the 
Regu!ated Entity: :.J 
(No PO Bo;(es) 1Slale I IZIP I I ZiP •• Ir­
24. County Coma! 

. , ilno 

25. Desaiplion to 
Physical Location: ~ed on />J~;~e (Ium left on Klemm Sf ~::~ deadend mtO/>J~m~ 

=27. In Oedmal: 129~ ' 28. ;, CNJ In Dedm.: I 

43 39.3528I~ 
29. Primary SIC COOe (4 digtJ) 30. Seo::lI1dary SIC Code (4 digll~) 

1521 I236115 I 
I 33. Whal ~ the Prima~ I '; entity? 

I Land , Iii 

210 West 
34. Mai~ng 
Address: 

I I TX' I ZIP I78132 I ZIP·.I~Slale 

38.37. lor Code36. 'Number 
(512) 805-3600 ( L 

(5, 

39. TCEQ PrQgraml and ID Number. CI"IecJ( aI PrO]rams and wme in lie pemitsiregis~ aIion runt!er$ thalwil be allected by !he updales submirIed on tm Jorn\ See !he Core OI!I~ 
form iIlstrudJons lor Jdd"itiDtlal guidance., 
o Dam Salety ~ Edwafds Aquifef DEmissions tnventory Air Dtn<*Jstrial Hazaldous Wasteo Districts 

o Municipal ~d Waste oNew Source Review Air !:petroleum Storage T~k OPWSDOSS' 

o Storm Water o nUeVAiro Sludge o nres o Used Oi 

o Voluntary Cleanup o Waste Water DWastewater Agriculture o Water Rights l8lother: WPM' 

ISECTION IV Preparer Inrormal,m 

40. Name: ICaillynn 'Morris, E.I.T. 41 . Tltte: Eooineer-in-Training "- ] ­
45. E,Mait Address42. Telephone Number 44. Fax Number'3. E~.ICode 

caillynnm@hmtJlb,oom( 830 )625 -8555 ( ) ­

SECTION V: Authonzed Signature 
46. By my signature below, 1certify, to the best of my knowledge, that the ill/ormation provided in this form is true and complete. and that I have signature authority 
10 subm~ this fonn on behalf of the enlWf specified in Section II, F~ 6 amI/or as re(!Uired for #Ie updates 10 !he 10 numbers identified in field 39. 

",-", HMT Eooineering &Surve~ JobT_ McIl~ing Partner 

N!W!le(11I PrW): .ris V., Hee¢e,YI?\I'. P.E. Ph.,. (~Iffil-~ 
Signature I ~'\. ~. ' tlL>_ .// .PE J Dale: II/ZzILfL 

/V 
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--;> DHI TiTLE 
~ Date: 

Grantor; Ann lou HilJert Tschirhatt,j<>in<d pro fonna by Leonard L. Tschirhart 

Granlor's Mailing Addrcss {inclllrungCOunty): 

2412 NOI1hwood. Drive 
New Braunfels, Coma] COUllly, Texas 78132 

Grantee: Conlinen1al Homes ofTCXM, LP.. II. Texas iimited partnership 

Gtmtee's Mailin& Address (including COWlty): 

III North Loop 1604 East, Suite 130 
San Antonio. Bexar Coonty, Tens 18232 

Catlsj~t"8tion: Ten Dollars ($10,00) and other valuable consideration" 

Property (including any improvements): See &ahibft <lA" attached hereto -and im:orpota1ed 
herein by reference for aU purposes; which Property includes, but is not limited to, aU interest of 
Gmntor, ir any, in (I) stlips and g0re51 ifany. betweetl the Property and MY abutting properties, 
whefuer owned: or claimed by deed. limitations." or Olherwlse, and whether locate.c inside or 
outside !he PI<lperty; and (1) ""Y land lying in or under !he bud of ""y aeek, stream, or 
waterway or any highway~ avenue" street, toad, ruley, easement or right4)f~way. opetl or 
proPQsed. in, 00. acroSs. abutting, or adjacent to the Property. 

Reservations from and Exceptions to Conveyance: and W.!:1.I"ral1ly: Any and all restrictions and 
easements ofrerord to the extent lbe same are valid and ,&tiU in force and effect 

Grantor, for the consideration and subject to the re.servatitms from and t:'xcepiiOl1s to 
eooveyanee a.nd warranty. srams. sells and conveys unto Gnmt<:e, the Property, together 'With ..n 
and singular the rights and appurtenances mereta in anywise belonging, TO HAVE AND TO 
HOLD it to Gml!~ Grantee's heirs, executOB. administra'Q~ successors or as¥liflS forever. 
Grantor binds Gnntor and Gnmtor's heirs, executors, ttdminisnfoIS and successors 10 
WARRANT AND FOREVER DEFEND all and singular the Property to Grantee, Gran!",,', 
helf5, executors. administrators, ~ and assigns. against every person whomsoever 
lawfully claiming or to claim -she same or My part thereof. except as 10 the reservations from and 
exceptions tocort'VeyaJlUaru!. warrant)' by. through or under Grantor but not otherwise. 

GIIANTU IS PURCHASING THE PROPERlY "&§..li" W1Tf1 ALL FAULTS 
AND DEFEctS, AND GRAl'<TEE ACKNOWLEDGES AND AGREES TIl.AT, EXCEPT 
FOR THE WARllMITlES 01 TITLE SET FORTI'! HEREIN, GRANTOR HAS NOT 
MADE, DOES NOT MAKE ANIl SPECIFICALLY DISCLAIMS ANY 
REPRESENTATIONS, WAllRANTlES, PROMISES,. COVENANTS, AGREEMENTS, 
OR GUARANTIES OF ANY KIND OR CflARACTER WHATSOEVER, WHETHER 

1 
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EXPRESS OR IMPLIED, ORAL OR WIUlTEN, PAST, PRUENT OR FlffURE, OF, 
AS TO, CONCERNING OR WITH RESPECT TO (A) THE NATURE, QUALITY OR 
CONDITION OF THE PROPERTY, INCLUDING, WITHO\IT LIMITATION. 
ENYlRONMENTAL 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, (0) THE COMPLIANCE OF OR BY THE PROPERTY 
AND/OR ITS OPERATION WITH ANY LAWS, RULES, ORDINANCES OR 
REGULATIONS OF ANY GOVERNMENTAL A\ITRORITIES OR BODY HAVING 
JURlSDlCfiON INCLUDING, WITHOUT LIMITATION, ALL APPLICABLE 
ZONING LAWS, (E) TIlE HABITABILITY, MERCHANTABILITY OR FITNESS FOR 
A PARTICULAR USE OR PURPOSE OF THE PROPERTY, OR (F) ANY OTHER 
MATTER RELATED TO OR CONCERNlNG TIlE PROPERTY, EXCEPT AS 
EXPRESSLY SET FORTH IN THIS AGREEMENT AND THE WARRANTIES OF 
TITLE SET FORTH AND LiMITEO IlEREIN, 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 
PROVIDED OR TO BE PROVIDED BY GRANTOR. GRANTEE F1JRTHER 
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 TilE 
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 TILAT THE DISCLAIMERS, AGREEMENTS AND OTHER 
STATEM~NTS SET FORTH HEREIN ARE AN INTEGR.Al PORTION OF THIS 
SPECIAL WARRANTY DEED AND THAT GRANTOR WOULD NOT AGREE TO 
SELL TIlE PROPERTY TO GRANTEE FOR TIlE CONSIDERATION WITHO\IT THE 
DISCLAIMERS, AGREEMENTS AND OTHER STATEMENTS SET FORTH HEREIN, 
WHICH DISCLAIMERS, AGREEMENTS, AND OTHER STATEIofENTS SHALL 
SPECIFICALLY SURVIVE TIlE EXECUTION OF THIS SPECIAL WARRANTY 
OEED AND SHALL NOT MERGE THEREWITH. 

Payrnenl ofcurrent ad valorem (axes is IiSUlIIcd by Grantee. 
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Whetllhe context requires, singular nouru: and pronouns include the p1und. 

GRANTOR: 

Am Lou HilI,r! Tschirhart 

loined Pro Forma By: 

i.eo.llrd L. Tlebirbart, by and through AM Lou 
Hillen TschirhArt punuan\ to a Special Power or 
Attorney dated December 28, 2004 

Ackoowledged and Accepted. this 
j 3 day ofOcoembcr, 2005 

CONTINENrAL HOMES OF TEXAS, L.P., 
aTexas limjted partnership 

By: 	 CHTEX orTexa.s, Inc., a Delaware 
corporalion, Genera) Partner 

) 
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STATE OF TEXAS § 
§ 

COUNTYOF~ § 

This jnstrument was acknowledged before me on the ~ '\ day orDeccmber1 2005, by 
Arul Lou Hillert Tsohlrhm1, 

STATE OF TEXAS II 

COl,lNTY OF ~.(_~ 
This instrument W$S acknowledged before me on the ~ day of December. 2005. by 

L<onani L. Tsellirhart, by ""d IlIrougl! Ann Lou Hillert T",hitbart pllISuant to. Special Power of 
Attomey dated December 28t 2004. 

STATE OF TEXAS § 
§ 

COUNTY OF Fttlii 

4 




After recording. fCltlm 10: 

Ooutinerual Homes o[Texas, l.p. 
211 Nonll Loop 1004 rut, Suite 130 
San Antnn.io, Te~a5 7m2 
Attention: Brian N, Jaeck1e 

IHtHl t 
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nG6.L'O~ 
or 

2S2.m_!lfw.,.ot"'~__ lr"""o'cI'llmYNo,~$!, 

"""'"No :lM, ~ pyo I'llmY No, tn, _ NIJ. m, mil ... U. I: 
MCG.u, Co. .""., No. i1S<l,' AbI<r... No, 59l. C<mu! O>ollr. ~ ntl ~ 
~ " '" I!8CONJ) ~CT IlltI ~ .25US "'. _ " ~ 10 , 

~ itt 
01 coo.:""'JI' . 

_ 
",. 

. 

m. 

m 

pri!ca ..... 0<11>",2IJ, 1976 1lltI_0I in V-. M<; P'II" iI4Ul5 oflh!! 
Doo! ~ !If c."w ~, T_ .Ii! mOll """ of lImO bolng morn 
~d_ .._

",_IS"-!lin In"'_Jli&ln diW", Uno tJf_ 
~No. 41 ... "'" <bo W_ ""'" dilhis pam:! 

_ the S~~al& 11.35 Mm tI'tQ; u 

V-. 341, l'iIl" 7'll.7'l3 of'" D<=! _ 

<:"""'.1, T_ mIlll<illt SoolH9 d'I- 00' 17" F,,~ i<'" 

in !hla ~ ... ~ to a.id Nortil "' ... ,~ 

~ sr-. z-. 004, }!AD a; ('l3'J)•• """"" of 

\5:19.19 t'«t from Aoct II" ... ~In with p1uW> "'l' bolnJ • 
__"tbo __"" of SIm lligltwr;rNo. 
46...._5~l.oopllJ>oI; 

(1] NO!ru! SI "" 2S lll"l!Jo<,a _ofl5!D,tI! Ji<! <looo' 
1Iw __~ 1iJlo of ti:ii JlOl"'I wi tI&Id ffl3S 
_ ..'h_~ lil>t oftl&ld 1135.__ 
hl! II'Jrnopin b'"'a ..._ ... ...",. of oM 7l:!S .... 
1M; 

!2l SOUI1! 39 "a. 07' '~'llu!; • _ of161.9l fee! W>g 
... N_lxl""..,. llr.e of!hla porceIllltItI&Id i!5).35 "'" "'"' oru!'" ~~ lirut of, 6MI .,.. ..d" 
_10 '0_ !IO.l'$1l61l1m1 m&II 0l!i<:W l'Ilhtic 
_ ofCoJuel taIy. xm.."'._ \4'""" pi. ~ 
Sm__oflOlJlli6.01_IM; 

tho fi>~ """"" """ "'_~ n.. o!'u
pam:! md II>< _ ~1lno of,.;a 66.1)1 tun """ 
• lS.574 ..._., """'"'" II.j>JIrtllion Detd, D"""Ol!!"<>. 
9905011291 of <bo Oill.ciIIll'cllli. _ of Comal c.uo!y. 
1:\o<lL<: 
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(3) :NOlU'lI52 des. O? JlZ'.l!4IlI, • -.. of 531.91 feet to. 
fOlllId W Iron pO! bel!lII" onppo"", 

(4) NORlll:ll des. 41' 11" &.:!I. • -.. of4'14,111io:t ta • 
linmd \!" /ron pln being "'.po"", 

(l) NOllT1H) .. 03' W.l!4IlI, • _ ofl:uiUIJ Iio:t... 
mlllld W'Ironpin boloS an .PoW; 

(0) NOI!m $0 des. 48' .24".l!4IlI, • _ 01' 1Ml.1l4 Iio:t to • 

moM W' imnpln being....polru; .... 

(I) NOIllI! 51 dose 23' 59".l!4IlI, • -.. of 1M.Ol feet ta • 
round I!'/ronpln being tho_"""'" orih!.< l"""i'" 
MId 25U; .... Iml "'" • """'" or. 17.900 "'" """ " 
""""""" ill .IloMrum! No. !i606!l2lS91 of "'" 0t!!DW publlJ:
.a-rdIIol'c-l C:-Y. T......... tho w_""""" of,

4!Jm __..~ in V_eo! No. 9Sl>S4149J.2 of"" 
Ofll<:W 1'ulJlla~clc-l Cm:InI;y, T_; 

(I) SOlJ'J1l41l <!.e. tl1' 39"&.:!I.' dim", of HIM.1' fe.t abls 
n..N_ ~bofih!.< ~1UId..ur 25USfrutlllJl 
1ho ~ b ofodd 4~Jln __., • "'" ~. imn pln 
w!th pln$ic "'" bo!lljl lin anglo poItlI; 

(9) soum 39 <!.e. 5" 39"EM!, • '"""'"' of413.59 feel abls 
Il!o N_ boandcry h of 1I:ls Jl"""I .... Il!o Solllhwc$t 
bound>ty lin, of..ur 49m """ 1m< "'. ,lit ~·Inm .'. .... 
plut!e "l1 b,q...poItlI; and 

(Ill) SOlJ'J1l ,9 dose 34' W EM!, • dim", of 62.04 fed olo'lS 
Ille N_~ lie of ih!.< parca! ... SlIl!I 1St.3S """ 
_ to ,linmd II' /ron pln being '"" _ """'" of!hl> 
parca! .... nJd 2SlJS "'" _ and Ille ~"'" """'"of, 
218.51_ 1m! and ~ AI Tll:llID mACl'''' ~.,r 
io Iltld ]Wti!lon I'fJOOt1led In Vohllllo 244, P'i<' 54U5S of '"" 
DeodlV>:ordll ofc-l C<nm\'l, T_ 

"'1bIlav.ioa "m''', IIioIlI! Il!o _ ~ !ino of ibls 
p.."a and Iltld 25135 ..._ .... Ille_~ line 
of iii<! 2!US .... "'"" and lho N_ bO!l>dtty line <>f 
N{)~ ) ..,_hi Volum<I5, Pl,Be lOS ,of 

lho M.tp. and Pia:! ~ 01' Coma! Coumy. T_ and 
NOll'lllWOOlJS..llN $ at _ed In V-. S, Pogo 342 of 
!he Map aodl'lst_ ofc-lCoonIy, r""", 
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(Il) 50lJ'llr56 ling. 16' 19"1'Im; .~ 0[2411.1\1 ",.t'to. 
flxuId Ii" iron JjIn boios .. ",,",poi:!!; 

(l2) 90TJl'B:22I1ng.:If' WWm; ._oflOO!/$2 tlIotto. 
lilawl);" iron JjIn boios iq.",z. PO..."'" 

(11) saum49 ling. 3!1' 15"Ww"a dm..... ofU41:U tlIotto. 
fo\md 1\" irtmpin bcia,r fll< S_et"""'" ofll>!o pa:!1>!l1llUl 
.... lS!.!l _"'" ... !bt: W.-... """"" of 1iAf!! 
NOlUllWOO!}S'llNlX3; 

(14) NOllTH 4!1 '<i; !Xl' 17" West, • _ .. of ':I2Il4:rr k 
~ Iho S""""""" ~ liIIIl oftlti, FCellllUlll<id :!SUS 
."" _ and Iho ~ l!\iiht of "11'''1 Un, at Aid s.... 
lillBhmY " . 'to .lln::ullll" lro, pin b.mg the ~QlNT OJ!' 
J1lilGlN' ,,,,.tmd~m03h_o!'l>nd. 

TftIS LEG"." VLSChL(nO:l. \;.'" W.!<JII ""];, <-'lJ:mr.NCl:lON V/l'rllA 
S~V1:Y ~L!T.!'llEl'Alllll> ll'I 'mlS OWlC!> ON &Il3M4, J(lf; NO, QIl-O:I-:lll04. 

l<E1'lSllll !1l11f\4. 
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Manor Creek Unit 4 Permanent BMP Summ ary Table 

Impervious 
Subbasin Acreage Area L.,d1bs) 

Data Area Treated Treatment Method Total Area (acres) Treated (acres) Imp% LR (Ibs) LM (Ibs) Desired 

A 4·1 DA 4.8+0A 4.11 Sand Filter 4.67 4.67 2.98 63.8% 3.030 2.676 2.681 
A4·2 DA 4. 12 Grassy Swale 0.49 0.49 0.36 73.3% 289 322 289 
A4·3 DA 4. 14 Vegetated Filter Strips 2.38 2.38 1.48 62.1% 1.363 1,327 1.327 
A4·4 DA4.5 Vegetated Filter Strips 1.65 1.64 0.95 57.6% 878 853 853 
A4-5 DA 4.6+ OA 4.7 Sand Filter 6.63 6.63 3.89 58.7% 3,946 3,491 3.796 
A4·6 DA4.9 Vegetated Filter Strips 0.61 0.61 0.11 17.3% 10' 95 95 
A4·7 DA4.4 Grass Swale 0.68 0.68 0.57 63.5% 455 510 '55 
A 4·15 DA4.15 Untreated Release 1.37 1.37 0.24 17.7% . 217 . 

Total 18.48 17.10 10.57 59.5-/0 10,065 9,491 '.496 
Required TSS Removal 9,491 

........., .........,',

_-"",,:,,( 'C OF r "1 
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Permanent BMP Summary Table 
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~.......9~E~IiO!'I O . 

Sw", W;CIU\a 

Des"", Wldllo. 
Oe$iyn Oisc/1~,glil • 

0es1gn~1Io = 
FI_ VtiOC:rIy • 

104'oo1m&.<n L~ = 

0.00 _ 
0.00 ..... 

1.1 Whr 
0.0\ 11;1'\, 

0.33 11 

.DlViO< 

•...., 
0.' 

,." 

076 do 
&.00 • 

,.. 
.. 

o.re cfl; Error 2 • tOlViOJ 
0.33 • 
O.12~ 

~1.48 h 
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n.... 110 CIIcutati_ ......--"••'11"'- fit Mqol~" etr1pa.
-n..1O"4_al"~",,*,'"~ "'....._ dMll'IOt_~ lZ 1M!(<IrIctioft 01 flow) and 
ItMIhMI flow ........... ~ W<'••~ KfOM I' 1M! 01 ~ ..... *lIII...ah ............. -'-0I2O't.« 
__ 511w1 01_,. ~....,..___.....011"- n.. eM"" __.-_icing. no ......'*"*' H"4. 

" ~ IIMor •.,. .. pn>pOHd for an 1nt.1m ...".....-H IMP, they ~ .. .a..d at Mcrlbtod Oft P-ut l-M 0( RG-l4I . 

,"t~"'*6'_"" I .I """_ 

C • ,...,,,,1'1 eoefflO.~t lor thl d/WIlg.I .... . 0.« C • Runo" COIIIfIcIInt· ,-"" (IC)' • ...,21 (IC) • ' .Ol 
i " o.s.~ .....l1li i"tIentilr • 
A ' 1hN~ .,'aln......,· 

o " R<.ncII tal8 cafo.41ed lII>o-.1 • 
A- waw so.o1 __ InW _ t...- · 

0.00 ~ec 

Lo.ad ,,," oVId by Wot Va.... : .....AL.lJE! 1M 

•• bt'PaU ocwrt ... 1'lIIthII1n"'~ of .... ~ 1.1....".,... 
CoI<;uIaI1IltM ~ ,1I<IudIoon _the -.JI ralnlllllnWnIItr ,.Ie 

_~MI -..c, __dlW""V_~"'~: 

F_ ~Irainlorl ' . :!.ted IrOf'I F>gu", 3-l RCN-IS Page 3·32' 
E....oo$nCy Ro6uClion lor /ottI.IaI ~1 1n_J • 

11. f!tunttP1! Cone!!. 

" IMP) )nlfllltd In I Str!n 

MIdIMII! . ...... PIo.D_ Pol. _ ............. 1M ~ 

E"". (I . III . E,) X (1 . 0.65E, )~ II -0 2.SE,)Jl X 100 . 

EFI'ICtENCYOF FIRST suP IN 1HE $.EIUOS · E,' 

EFF lCtENCY OF lHE. SECONO &UP IN THE SERIES ' Eo' 

EFFICIENCY OF THE Tl-HRO IMP IN THE SERIES ' E, ' 

lliEREFORf.. THE tEllQloOREMOVAt. YIIOI.A.OeE.: 
(,0" ANOAo VALUES ARE FROM SECflON 3A80VE) 

ReQIioed ISS ~ '" aMP o.r-g., Ateo" 
lmpe<vio\r1 Co_ ~tINt>t. 

lSS R"""",all", ~"'ed"""'"....... 
EhcfwArw' 

c.!culalGd ~ Sitt(I)' 
~ _ 51,.. (~"'~.. vallilt ptOYided'" Caok:U.a.... 
_"'~, <II I ...... ... Ch<IO&otI9 • bI~ "'1>601 _ ) • 

5""""" ....u . 

_!, be d""'III6 Ito- ' .5 to ' .115 Oft ~ ) , _ 

NET EFFICIENCY OF T,"E 8M'" IN TfoIS SER IES 

H .OO ",""'" 

,.,0 .. ­
0.00 ",..,-,1 

1601.96 IU 

...... eA 
liN/A 

0 UClClei $4. 

~NI" Ii­
o.-tffIow~.. ~ ....A\,.UEt V.. 


Roun<!edo-..-towR:oo.. . W .....UEI V. 

8MP ElIio..nq %. . V .....UEI V • 


.... V ..... , : !/VALUE' "" 




•• 

fSS L"",d C'ed . · 

II Sorl'>ci<orIl f,oa _ _A..3bb1.1{fSS Cr¥6_ ! ' SS UtW:.,...) 

TSS T'a~ by 8MP (LM ' 'SS Un~ I" 

Z_ ,yPnK" 
RIQ<Jlrad fSS R,emo.aI in BMI' C",naq6 Nt'; 

1m~""' CU1 Ccv8l' Cw".... avt1."". 
lSS R_ ' IO' \,In(:aj>U"" N~· 

tlW'SlMg 
Elfec~,eN... 

CaIevI.,ed M<><t., S,ze(I) ; 

~MocI. Slzl!f~ ~Ia~ _ ...., . 

SurlaceNU­
0verfIaw~~ 

ROUftCl ed ~ lUte ~ 

BMP EIII';'nc:y "I.. 
l.,V_~ 

fSS load c.t\li1. 

II S~T'u_'A"_1f1SS Cr_!TSS~) 

TSS f,u"""" , by BMP (LM' f55 1.Jt>capI). 
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'1).1000 !';ek Modot Sire 

1,10 
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fVAl.UEI % 
fVALUE I 

IIVAlUE! " 
~,,~ 

,VAlUEI 

http:R,emo.aI


Permanent BMP Summary Table 

p,~ ,,_: Manor CrNk Unit .. 
o-.'"'-'d: 11 /1/201. 

Addltlonal lnlormatlon Is provkMd lot cens ......tto. red tri~" In the upper right COmet. Place 1M CUDOr over the eel.. 
Tex1 shown In blue IrdeMe IoeaIion of InstruetiDns In !he TecmbI GuIdanc:e Ma~ - RG-348. 
Charxtera shown In red ar. datl.ntry fields. 

Char,cters shown In black (Bold).re calculated fI.lds. Changes to these fI.tds will remava the .quatloru. used In th. spre-.:lsheeL 


4.._",- _e•• Roq Wecl TSS ,emo-al "'~" I\itIQ "om lI1e """,osed c1e_eIopmenl =80"... of iI\CfQ..ed Iol d 

.... . NtI! InC'N"'D ImOo<vIDuo "'G~ fOf ..... DnlI<'Cl 
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A_~-._ 

..... 
15::1,111 ,~ 

S~IlC>l 

~ ~.400 

,., .. '" ."
UCM<neI 

t...'",,,, -":e' • ... 
• , ..........1IINd ... _ ......~be"" .... k>UlJIfCII«I_. 


2, DrI"'i!Q' S ...ln '"f<!!!!!!ItfI !ThIs !nformlU!)Q ' !!OVId bg R!gyIded IsH H ch bHlgl· 

.w 
,..TOial "'~ blllO"Joutf .. .,.. • 

PrM..eIoIlmenl _'Viou. ~e'''1Nn "''''agol>A$inlcu!lal ..., • 

P0514.~ltoIl)<lf\llo",~'wi!/WI "''''''~'''' • 
 ...'" 

A>ud't""IoC""'''''''''''''''IOUS~_~buWallf3ll ..U • ,... 
t...,, ~ ....... = '" 

.. 3, 757 00. 
...~• .o\cceo$ 

om '" 
10,51 

"" 

,0" ..,"" 
, """ ­-w. .. 


Pr~.a e~p · V.gotIIMI ....... SIrIpI; 
Remo'" oIflCioncY· 80 _I 

~cCA~'_ 
a.otl'lentio/'l 
COf'le<:II SlDfmRler 
~~W~t\MId 
EA_",* Delonlion 
CtailoS,SWlIII 
Retentre>n I !oTI;l'i<>n 
S,ItId Filt.., ­
v~F_Strip. 

-~, 
w.t Ila&in 
...... V.uI 

1\;- f~On-5lt.dr""'tgoo> .~ """' SMP ..a_t .... 

A. . Imp""''''''' oreo PlOIK'IIed "'.,. 8IJP O3I(/Vnen t ar.l 
..... P...eaus >ru mMllIing .. lilt lIMP ~ arw 
.... . fSS~OO<I ..m_.om""'~"Ut.y!;.I _MM9MP 

, .~ .... ­
0.9$ acres ~ Ie: Ie< k>!o 

C- 0"",... g! lt/eet 
..- ~" 

..~ 

•
~" 

0.11 

'" " 
5. Ca!cW'1e r"et!pn gfAM",! Synon!9 T,U' P" d,~!nlQ' pu"' loyll,f\ ..... 
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& 'tleylatt C.PM, ¥oIY0' fI.gul!!\d py 'he IMP lyp, 'prtfl ls df!lnaqe !>tlln I "utloO .tlt. 

R.w.. CepIII _ 

""'" Oe.t!e>pm.... R""'" Co.tr!e;en( • 
0fI,...,. _ Ouot.!y V"""'" = 

oa·......... <rainong»ew> - ... ­OII..., .. ~. ~ <r""""V 10 8M? · ..~ 
Imp t Niou. Iract"'" 0/01'1....). M!a. -

Ot\.... RUI'oCIfr eo.I!kMtII _ ..• 
• 
~ 

OII...... "''I!t, ~V_. 

SKngft klt SidmMt - 1450 
To,tI bjoI.... V......... ~ ....... .,oIiIy 'IOI\IIne(5)' 1.1(11 - 1700 c:o.D: _ 

The,..... MCdoM .. _ '" t .... lIIt ........ _qudIy """"""10)10111\0 MItctt4 eM? 
The v.1ues "'" IMP Typu rN>4 teIKttd In tell Coli will ......... NA. 
I RlltnI'Qn1lrr19lllo" 'yJ1111! DItV*I .. R_td In RG-3<18 

S,,~ Wi!tnllonlf><:Fmeablllly ..te. ., 
Irri9'lIo" . "'. ­ ~ 

lUI 

t ~!ltndtd pr..,Ugn lIulo Syst.ro 

. ao. 

tA. FuN Stplm.!l1!!t1pn ,nt! nnw,,," SYiI'm --
MUllm"", lit.. baai n . ru. 

__ -..fI\ali<In ........ xu . 
~'" _I.)l00<1 ~sIn on>. 

<quars .... 
lq<I<n INt 

f ........... _ 
f or nwMIum _ 

.. .,... ... 1'... 
... 0eJIUI 01' • _ 

!p. ",.,.., St<I!!!!S!!It)lon ons! f Jltntlon blllm 

cubic "'i'! IVAlU£I .r ., .' 01 oM¢I 

Maxin'Iutn ndimematiOll ba''' !I<e~­
...n....... lec!~ .......,••• 

&QJ...... wt! 
_" .... 

f ot ........... _ ... IMCIIh ... Zf ... 

r ot mazImum_dopItI ... . '"' 

19.6'" ,,'."'loD Syue", 

11. Wtlf!!!nJ 

R. qund eII~'ort)' 01 p"",,~ P<>o1 • 
R0<l'li re<l c:oop&eil)t., 'MJV EIn.tk>ft · 

cubo<: 1ft! 
G>b<:_ 

P...-.t Pool CIpKIIy '- 1.lO11_ WIt WQV 
T_c.padIy-.... ... the Pw-..nt PooI ~pKlly 
....... ~WON. 

12. Co",tructd Well.ml. 



Req_k<l~_~" 
f olie! ~""'(I'Cs)IOWal WOV· 

Fi~... b ..... .,el tRY... .!· 

14, st9!lll#JW M4nagemep! §le""fIMer® bJrCONTfCH ..... 
mE IIlIIQ !tEOL!!REHENTI fOR DIE fOllOWINg IMP! IlQAR "EYOYAl' A"E lASER YPON Fl OW MTEI • N!lT GAlCYL6IJR WAT£R OYAUXV VOLUMES 

11, Gruly SlTI!u 

OrwiMge ",",01 10 tIO T ....l8dby 1M Sw"'~ . A ' 0,00 ...... 

1~'C&<"'''~'''''8~ 
Ranf"'W-tty_l_ 

000", ...,.. KteS 

s...... SIopa~ O'!:n MI 
Sot:Ie $Iope(l). , 

0.."'9" \o"Iat.,. Oeptl1 - ~ " 0_33 " 
wel9111ed R'-"'Off COilfLl;I.1'II " C ~ .<,,~ 

Ac.." ..._-MCIIottar ...... 0I1Qw itI s.. .... " 

p.. ~ v.vtltO p~" 


R." hy<!' ..... ""adR<. CIi ft!>W"'o.....~" AeoiP,," 

n _ M3M."g. fOU\l"'-a r:cett.ci~",. 


I~ , Vstn9!f>s Mf!!)od pS)<r!!H:" In !hol!G-l4t 

Ma""m~'. E~uab.Ol' O' !.9.Aa R.'" S OJ 

" 

"",." 
o. 

To ......... 1M NSUIIInsI_Itt\gtI'I: 


L . ",",_Sw~Lt'9" " V(IVWC)' )OO(~)" "",",' 

D.'lOn Q" CIA" 

O<Ilign VMth " 
~\If!OIKhI<ge. 

Oetign~" 
FIOWVoIocily' • 

MinI'l'l.... ltngOl. 

0,76 d. 
8,00 ft 

."O.le 

, 
as 

0_32 d. 
97 ,48" 

'" 


If My 01 IIM"""""'II n ..... <19 rIOI_1IIe cItf,Ign ~ HI '_In RG-)o4I, the .....n p.nmel........, IH modIn.<I w.d u......__, 

II lIlY 01 11M ffttIIIIn9 ........ _ .... noI._IIM ......... requI_ HI '_InRG44I"...-g 1M Male _om ..........,""" 1M pea-. 
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n... .....c...utionlt ......... 10< _ ... .. IIM IoMI '" _ Of ~_~ 


no...,." ____ .. .... conII1IIoIIIr>g ........ __0MIt._n_ (cIndIooI Oflloool_
~_ 

tIM _ .......... .,. _ ...... 11_ Of ~,..,~~ ..... ___ ...". Of _ '""-"""'I~" 

.."... 60,... Of ""..... "...ution -. .....--..t.IopiI Of I t".. ,,*-can IN .......kln ....... Iong .. ".....". • ..- 20%. 


17, Wt! V'WIt! 

FlrII calc.......... 10............. at " 1 _ 


C"_""""_for_~ ... & 

,.. "'''9'1'''''''' inIensiCy •... ~oIrainI.g . -",-.... 

RG~~J...31Eqyadl)(1a5. lI""oQl'" 

Q = R.....,n m~ c.o.1O.Aaiid ,~O... . 
A" Woter .Ul'face I re. in lie wll! . ..... , ~ 

1I", .. ~~t.& 

1,1 - ­

044 o..bk futl.." 
15o _f.., 

0,00 ,-""" 

•• byput OCC\II'I til • r.olnl;tl ~ Of .... .,.... I , t WIoooon 
~. 11>1 efIIcItncy ...._1Ioft ,,,,!hi _ FaI"''' Int--,.m. 

r~Of'I ofrl;,fal Ireated liom FiQvIe ~'2 RQ..3.48 Pl99 3-.}2 & 

EII\~"y R.<Iox!ien for ACNai RI :Nal lmeMII)' . 

R..ull.nl TSS load rernovea by WoIII<\IJ, : 

0,75 pwcem 
0,$3 p«1)I"" 

#VAlUE' lb. 

1'£RM£A8LI! COHCREft ..... V OHt Y BE USED ON THE CONT1I:ISUT\NG ZONE 

11, 8MPI Inltl!!rd In' btl" 

*_ L a..na, ""'0.. ' , E, ___.... cMflldtnt 10< 1': , ... c lWngecllfom ~,I to ~.u on May l. ZOO$ 

Oltl\' &(1 ' ((1 ' E,) X (I, OSSE,,> ( I ·0, 25E ~~1 1t 100 . 

£F,ICIE~ OF FIRST aMP IN Tl'E SERIES' E, . 

EFFICI ENCY OF !HE SECOND BMP IN TI"IE SERIIf.S ' E, ' 

E",ICIENCY OF THE nitRO BMP IN THE SERIES : E, ~ 

TI"IEREFORE. Tl>E NET LOAD RE~OV"'L WOULD ee. 
t.... .<.NO A. VA,I, UlES AAE FROM SECTI ON 1 "BOVE) 

21, SW'l'ICU>'1If 
~""" TSS R: ........... ... BloW ~JWa. 

'mpeMollS eo- o-.v.~. 
TSSR:em_JOr\Jrt",~AreI •........ 


Eter:t ... A'i~ • 
ClI<MIlll d MOdt! Slu(, ) · 

",",uat Me~~ S'U I~ moJtipl~ • • '''... PfO\'l_"" C~<:vIAle<l 
'~odeI S,.. Of ~ you .,., choosing 31a<'ge. model ooze) ~ 

SU rf.OlI ....... 

~R.,. · 

Ro_~RIj• • 

81011' E!td6fle)''' ~ 
~. v_. 

~,OI ...'~ NEl EfflCl EHCVOF niE SW"s ltot lfolE SERf£S 

70,00 percent 

0,00 pe'C<Oni 

1:llIJ5B It. 

... •• ... 
0.00 .. ~ 

,w, ~ 

0 Model S.U 

.w, e 
IIVAlUE' '. 
IfIIAlVE' '. 
lfII,AlUE I > 
""ALLIEI 



fN-;wd T66 ;Q"""val ~ itWP Om M;e A",~" 
L"'l''''''~'''' Co,., ""'7~&rrer\:~ 

TSS R~m.,.al lOt U~<;<lpwr~~ ArM M 

rl'~d••.,,'«' ~ 
Clli1ltJ#QQ t'_~"}" 

$.,ot""" Ate. ~ 
OW$t1IOW R$t•• 

RooMed Ov~i!I~w Rilta ~ 

$W'Eff....""1<~,."
", V,,,,, ~ 

11(: 

'VAlDa, 
nVAlUl:' 
nvt,\.Ug' 
~"AlV$' 

If 
'I" 
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% 

!ti. 

it ~1"m1"$M:A"'iI"b!.1 n-SSO.,f(;; rss\.-n~1 ViAll.",' 

1$$ r""'_~!"f 8MP ,-UJoI ' f$$ I,.noaPl)-" WAlliE' 



Permanent BMP Summary Table 

TSS Removal Calculallonl> Pr<>I~ HI....: M..nor CnHtk Unit" 
Dill P...,vtd: 11 /112018 

Addltlonllinfonnallon Is proylded for ctiiS wtth • I9d tJtIngle In the u~ rtght corner. PIICI the cursor oyer till cIII. 
Tex1lhown In blue Indicate location 01 Wislrut:*lns In Ihe Technical GukI3nee Manuat · RG-348, 
ChiRCtefs Shown Wi red Ire cRill entl)' fields. 
Ch.r.cte~ ~hown In black IBokI) are c ,lculated fidds. Changes to these fle-lds will remove the equ,tlons USH in the spreadShee'" 

I. Ill. Re<N!r14 lold Rl<lvdlon W tht fOtt! erol!£!' 

l. !O''''-'''O.l<C! ~ Requo"Qd TSS removlll1l_ng I,om tl>e I""~~ 

"_. Net ino'U" '" ",,1>'''110<10 ~a r", tI>I P"'Ied 
p. ,,~~ a......,a! plodpo!ftOtl. tflQW J 

s~. "'1.: o.l~ rm",~ R OQU«'~ Loa<! ~_'" B~MCI QIIihe EI'\Ii r1l ""'1«:1 
Coutu,\, • CoftII! 

TOI.~ .... "*-inplan·~ ZUG wei 
~~ 111M.......,.,.. .... 01 .... pion ' . 0.. IOQ'ft 

r-~""""""""" __ G.l7 attu""""!S0I""pI.-··rn
G.dToIaIposI~rnpI""_""""-"~ 

" * :u 

L...""... -...co ­

ltM yIIuft ........ In !heM ...... -.w H 100 tho IOUiI prvject lIN. 


2. Dr!'nl ac Bnlo Pt!'FIlt1f(J fIN, !n{g!!!!"UOn .nGu!d bt Rr'iYld.d lot . aell b..lnJ; 

D"!""R8 Ba"'nIOllTf.U Ar.. No. · 

,_~geba.-.. 8 Na • 

~~ .,,,,,,,1IWl 0'8INOge OnorJOUlf" ar"•• 
~~"u"'hn .......o.';nIou1f" ..ea ~ 
POlol~ """'"""".... ~a<tlQII ....,..., O"3INQt O.n!MlTAI" .e~ =l._...... = 

A 4-li 

LU."
...'" 
MOO 

Pr<>pOfo<i eMP· S-FII. 
R""",,;tllnC><l<lCY- ., 

ontroes 

'"' 

~. -

."" 

~ 

~ 

,,",vekl!>merll- 80% 01 "*0 5.d load 

-
,
In!" ,~ 

,,~ .. ~ 10' .0100 '"U"""'" 
,,~ ,~ 

fftAcat.. 

"" D.21 

10 . ~7 

9i22 

2.43 a-:rt J OIICIo< !oto 
1.46 to'fl 01 J~ e<ot 

~C~F'~.. 
!licnl""""", 

ConIIOCI'I SIOm'oF4t... 
ConlWClld w.t....., 
E.<!e",""", o.t~QII 
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Retention I !trIpI!"",
Sand f _ _. 
V~tallt<I f ltat S'flPS 

-~~ 
Wel Ba<l..""'elV.,. 

Ac ~ lOla' (h.Si!, _~ ..... i~!he B~P c:a«:ttnMI • • a

'" ~ '"'~"'*'" .~a proposed itI!I'1. BMP c.!cI1m~ ""'. 
~ = P_. ",•• '.m~Q In II'li B~P ....I<l>mer.l ~rea 

l.· ISS lo.d ,e",oved f",,,, Ulol c:.1c!Ynonl:oru by th o P<Op".<M SM~ _."0 '.U _.' 0 .... ·OI l Oll SF.tc>! 

Ln l er n 
~. 

,. . ,- .. 
tr. (;.""',,.. fRC1!oo> 01 IlI"",ol ftU!l9!! " l,n\ 1M 'B........ b.., .. , ovtIlII ao'U 
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R"'r\laII Ooopth '" 1.&0 
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QCI.w. ,'ea~~M 8MI' • .... 
OI!,..te Iml"'""""'_dr.w"9 10 8MI' • .... 

.....,.......... Irac:IIan !JI ~i\e .... '" •....0II-0ilI0 R:u'H>f ~ • 
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TOI" CajoI... V-..... ,.., __or....,. """'""'Is) 1 1.20) . 3l:1tl <;UIIc _ 

llMr following MCIIoII.......... 10 caIaIW. 1M ~ _ 'I"*Y -....c.,toftht .......... BMf'. 
l'M _ kW 8MI' TypN ..... ..... C41 __MA.~ 

BdontlontlrrlC!t!loo SnltfD 0....- • B........ 1n RG-34 


SOY InlHlnUonJperm,"bl ity "'\• • 
In1Q, 'lon .ru· ~ .~,-

NA ...." 

I . Ext,adtd DII.alloo 6 n lo SYi!r ID 

I. EM!., It.. (pr SIOd (llIfCJ 

IA. I'~' hgimtn1lUpo 'cq fytrJtlon Syst.n! 
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_ . IHI _'01 __ ......,. OI t lftlMlnimum._wson ..... • 
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IoI_~n.·_ Quality Vdu_ ,-, CUbit _ I,MO." , 00 JUII 

"~ ..-.. .. 30.37491 

'or "*"'-" _ ... 0epIh of t,...MaJQmu", '~...ubOn Nsin at.... 1~~15 ~ I. ... " 121.'006.« ..........._.. d<IJioIll of._
Mft!rJ.om --. r-in_ ~ .~ Io<l"" rtlll" " 1 5'lJn l 

11,W!lBuln, 

f'ttqlO ..,,1 capoaOl1 of eOff1larlont 1'001 3 ,_Pool c.pd~" 1.20 U-IM WQV 

R.q"".~ oapoc<ty.'lt WQV Ele.ot,M . lolll c.paclly t/H>UkI b<o lIMo , .........'" Pool CapicMy 
pI<M. _0ftCI WQV. 
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Phase 5A& I Pennanent BMP Summary Table 
I I I 

Impel"llious 
Total Area l Acreage 1 Area I I Desired 

Subbasin Data Area Treated Treatment Method (acres) 

A 5-1 DA Sand Filter 12.56 12.56 5.77 
Grassy Swale 1.02 0.B6 0.68 
Veg~tated Filter Strips 0.28 0.28 0.07 - 25.5% 

A"'·? 5.5 
- 68 - 64 

V etatedFitterStrips 5.24 5.24 0.71 13.6% 717 641 
V etated Filter Strips 0.83 0.83 0.29 34.4% 269 257 

OA 5.9A +OA : Sand Filter 14.39 14.09 6.66 46.3% 5891 5982 3294 
Ve elated Filter Strips 3.96 3.96 1.43 36. 1% 1341 

etated Filter Strips 2.88 2.88 0.57 19.8% 555 
V elated Fitter Strips 2.6 2.6 0.57 22.0% 551 ~ "';;;1' I£. DA5.12 Untreated Release 0.3 0.3 0.20 68.1% 

A 5·4A DA 5.4A Untreated Release 0.28 0.28 0.17 6!L6°' 152 

Total 44.06 43.60 17.14 38.8% 169 15383 ~ 
Required TSS Removal 15383 

-Phase SA 

Total Area Acreage Area Desired 
Subbasin Data Area Treated Treatment Method (acres) Treated (acres) Imp % LR (Ibs) Lt.t (lbs) Lt.t (lbs) I 

A 5-1 SA) DA 5.8+0A5.7 Sand Filter 12.55 12.56 5.49 43.7% 5690 4927 5441 
A 5·2 (5A) OA 5.5 Grass Swals 1.02 0.86 0.68 66.6% 377 610 "'-'71 
A 5-3 SA) OA 5.4 Vegetated Filter Strips 0.28 0.28 0.07 25.5% 68 64 U" 

A5-4 SA) DAS.6 V elaledFilterSlrips 5.24 5.24 0.71 13.6% 717 641 641 
AS·55A OA5.11 V etated Filter Strips 0.83 0.83 0,29 34.4% 269 257 257 
A 5-7 SA Va etated Filter Strips 3.96 3.96 0.43 10.8% 442 385 385 

AS-4A L5A OA5.4A__ UnlreatedRelease __ 0.28 0.28 0.17 60 .6% 0 __'52 __ 0 

(Total ___ _ ____ . ----..l.. 23.891 _ 23.731 7.84 45.3% ..2.,5611 
i 

l..036( , 165 

Required TSS Removal 
............,'",,"\ 7036 
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Texas Commission on Environmental Quality 
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Texas Commission on Environmental Quality 

TSS Remo",1 C.lcuilif/ons 04-20-2009 Profeel._: M.nor Cr"k Unit 5 &. 6 
D.~I'Nputd: 311012015 
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Ch,reete" ,hown In blado: (&old) ert ealculllltd flelde. Ch.IIllges to these fields will remoye the equation. used In the Iprtadahett. 


I . lht Bt.IIyl!Jd Lo.d Btdyc!!cn 10. !h. to!aI OfOIU1 : P-sIM 3-27 10 3-30 

L,., T~'''' moJ,'" s A"'Iuued TSS rernc~ ••sLlII:r.g /rom Ihe proposed developmlllll • ao'~ QI i"",._ ",.d 
" .. _ Net In"",; n In ImpeMou' . ,.. la<"', projec:! 

" B ...v.... O..........1P'ecIpita~. InCl't~S 


SIr,..;IS 

"'''' ~ ~ 1g 

l~~ Sl',1..or 
~ I. n~ ~10. '!>O 11 .715 

11. 14 

Loo "" .. ......cr ­ " , ............""''''' III _field. _ lit k>oItl,I_ PlO!-=I ..... 


T_ oIra lrtag& basinIautIoI . _ .. 'H • 01 l OIs 

Pr....~~~.,.._cllUlagrt blo~._ ... 
 O.oo -., oIIC 

p,;,. ....~~__ .nr.aga blosWooltall .... s 
,~ 

,I on O I7 "," c;lW 
Po»-Oorollap_. ~ bctiDn....:thin '*-"'-~ .... .. 0 .11 0.17 I _ IICI' 

t... , ... _ - ,n 

AQuf1c:ogk Canndgl F,~.._w_ --­
-
~-­-'....--­AIWIIiorI ; Irri;Itoaf\

""'.'" 
v~AlI'JfSr:"", 

WMBa.s ., """'" 
WIIV.P 

t. c.lsY!r\I !!lp!mym ISS LQ!!! Mo..... n. ,) ,... II!I. Q!WI!I!I! Du" by 1111 RIm" 9MP TID! 

_. 
""' " Tgtoj Qn.$/It ,,-. n.ge . .... In \/III 8MP o;:ooldlrnlnl ..... 
A. ' !Ir~.r'.~"!1011 Bt,IP Clrcr...u ...1 


A." Peov.oon ..... -nnv" tot ~~ ..... 

L, . TSS l ead fGn'IOYe' In:f1\ II'I!I ""~ .... b'\' .... !l<t>I>O...d 8"''' 


• oI LOIO SFI!. O!."". 
 O,QtI ."'" Col IC • 
0.11 Ol7io;rUCoI ..r 

• O. l1Ta~I ICI• 

" "levi'!' Erw;llpn pi lu!nual Aunpff !o IrfII! th' dralnlQ! Win I 9JdlFI"H 



, •• 
f . .DIV/OI 

0. CtIN'" Ctp!\I<' VeiN!!!! " QlIrtc! by !he Dy P 1M Iqr I~!' !!raiNg. bloln I OU!!.R pm. 

RaRolI o.ptI\ • . DlVlot onc:tou 
~~ Ao.noII Cot/!Icient " O.~2 

Qn.... WI .... O""~1yy_ . ~V/ot cubcftwt 

Qll.t/le _ druMgtoS/M' _ 
~,,,,,,,,,,, _cIo'Iif'Ong\OS""_ 

~ lrKIiDnal ......... " 
0fI.1ite ROO'IOII CotfIdoert '" 

OI''''W_o..&r''''''-_ 

Slooa;IIIloI' SedmBnI" 
T_c.,..'.Vol_ l""","_~~II ~ I.2OJ _ 

TIM IohwonI Mdi__ -cr toc...... lht,.....,_.-'~51Ior .... _IMP 
fI,. .......... &NP r..- not'-":'-'I In cd OtS ... oI'>ow ""' ­
I , 8Itto!I9!l!)rfM!Ipo ''r1!tm 

~t<lW_O...~" Vol\OMlOC~D... ". 

Itr\;llio'o ..... C.1I:II·~1foM 

ISoiIlrofoltradg....~1Iit)o " ,... 
IrrIgIUQ" ...... 

..."., -­... 
~ _.-
KllVIO! 

fDI\III\ CIdc,.... 

Doll9*! as ~ In RG-lQ 

cubic telll 

k\.tIr [ ....... _""poo.-~~ly .... Ot __ ..... 01. ' 
_... 
t. !::!I.ndt!! QtttntlQn ' lila S:p!sm 

po Flllr.1I !o. S.nd ,w'p 

u . Fyi! ""!"",,,,!teo and Fl ltn1iQO SQltm 

~ -.. 
"""" 1M, 

MP........ HdimInIItIkln ca.... .,.. ~ f~... lNt.... ~ _... 
III" ....... Mdimtnllt.on bu.-. " .. . 

It Pattj " hos!!"'''' ' tjRPeml Fl!lO!tlgn SD I.m .. wb; '", 

fOt ............ -.. ckp<.. 01 J 1_ 
fot .....imo,om _t, ..pit! 01 • 'MIl 

SF • oo..n o.¢I -- '­.VALU!!! .. 1qIa.,. '"" 
M&U\Ioun ___" . ... . FQ! __ """''''~,",.. ......­

~ ....... for Gn>tt\ _or dtpth 

~ -_... For """"""" .._ cStpI.. ot./Mt 

• .. ~ 
~.. 
" _.. 

~edCfI'IC'I)' 01 P8..........c Pool .. <"Ik Iott 
~ IN! 

""-'1 Pool ~t .. , 20 ...... IN I'I'OV 
~~.tWO'l~'lon . Tot'" ~~ IN "'" "-'-,~ c.pecol,.......HCO!Id WOV 


' .... 1071., )-73 

,~ l·U., 1078 

•• 200$ ltd1nio:a1 OUIiII/OCt"""'" IRG-.N, , _. !!QI,,~"'!!qUI"" »... ""'._ ""'~ ~n'._ .""t~t w,th Ioq .... L"""'· 

http:Mdimtnllt.on
http:Flllr.1I


R"luirld s.-.tlDrI d1aml>llr capatl\y ~ t<bio f. et 
Fl lflrCAl'litl"' IFCa) to ifNI WQY . cal1/;d~"" 

F,.., I>a.... I("'I~""I" sq<Welo>et 

14, Slarmwlll,Manut<fllfl! J!9!!I!f!!td by CQN!ECM 

THI: I!Z!UQ "IOtMttW,QI ,Oft I . f ou.OPjg IlIPaIIQeg f!{~W"''''''''''''IAID''''-'''''''W!~ 

I 

tnlnlge "'11 10 1>11 T.-d by"," SwllIoI .. A .. 000 .",.'15 
~ eor.... in DfaIn.", ....... .. 000 .""'.

Ralnld irIIltllity .. I .. 1, 1 !Mor 
SWIle $Ig~, ,, DOl IVk 

SkIe S-Ill_ 
o.sq. w_ Dtpfo ~ y .. ",. 

, 
~ R..rdI eo./IIdIInI, _ C_ . I)IY,OI 

......... ~.,_oItow"'~.. IIOIWC)< .t 
p",. .. w_~.... , ;)M'O' _ 

1\. ~"""f"'lio/WliUlal_~_ "<JP.. .. .OIY,()I 1M! 

n _ 1hI<Y*Ig'l ~I cotItIc:I9m .. 02 

15'" UalrlR!bt '"!hod Rmftl>td In til. HG>W 

M."",ng't EquI!.<:n: Q - l..§.A::t Rr S" 

" 

b ... ~,ty~ fON."O'lr...i 

y' '' S'' 

0 _ CiA.. . l)IV,'Q ... 

f ll QIcultllt It. ,nuh "tI ..... IrfIV!" 


L .. ~Swa~ ~ .. V (!V_I' leo (..~) .. 'OI \liOl t.Mt 


Flow YtI«ity 10010' IV. 
~\.a"IIIIl- tOIVlO' ~ 

Inaltuetlo....f, ",DWIod 10 the right (blue _II, 

o.,~Wldit .. .. 
0eIIgn OiKftal", .. 078 d . """"_. "~. 

Ao..YIICIC:I1y _ ", .. 
~LAr:!;dI .. 81'" • 

•_ot .................... .-___ . ... ~ rr.t ........... _,... ........ _oio1ogn~_WC _"'RQ.lU. ~._ot,"' ........,... __ ..ilItIo __ .... __ ......--_Io<tI\.. "(),,.~Iho_~ ....... ..., ..... ____ 


http:oio1ogn~_WC_"'RQ.lU


•• 

Ttwre ... no t.I"""'"I..... I9qUIr~ rat dtl~ Iht Io.-t or.~ 01 ~... lil.,. Itripe 
Ttw tn. .."..,.." ",0'tIded .... dw conItlbutinog ~ .... dGQ nol t-.d 121M! Cdi<t<;r1011 Dr '1_) wod 
Iht.r-t!\ow ......ng Iht i....,......_ c_ ~ dlU'Cltd ecl'Ol' 15 10001 ot ~d~!t9r wlps ...hh ....ar"""" .r~-:l 20'<001 
..,rItH so 1_ D4 n.tc.aoI "'*11"1"- """' ............... 1IDpe or 10*. T..... . ... bt. b<aak in 1I'_.11otIg I . no "- ,.<Md. ~ 

17 W', VI!I!Ia 

" 

C .. R .... ott Coe"i".nl _ 0.544 (lC)'. a m OC). 0 03 
i .. duIgn ,ainl.~ ru.u.'/y .. 
II .. chail\a(le ar.. in o.c<H • 

c ~ ",noll ootWt<>tnllot lilt ~ "" " 

o .. Rurdr ... t.IIcuI.Iltd _ .. 


" .. W~t" .""ace .... inlh. .......u). 


0. 00 IN\I..c 

P~" "M TSS Removal r.,"" Figurt 3-1 (RG-3<6 P~3-31) . 

II, bVPt" OC'.... III •••<>tollinlenloty 01 !HI rhe" I I ............... 
CIIIc""'I,lhiI ~~, redu<.lion lor 1ht IICI'" !'Iin,. r Inl.....ily " , ­

05 ~,,, 

Fllction or ..	",r~~ \'UI~ IfO'II FlgtJrt 3-2 RG-348 Pa(leJ..3;l . 

EH>c;oncy RiducIkJn 1o • ..o.c:U&I fr.nlilll ~. 


Aow\ar\1ISS l.oI.d.~ t.I W ... V&U~. 'VA.lUE- Ibl 

Pagel 3-19 to 3-83 

PERMUlIlf CONCRETE ~,,,y omY8E useo ON Ti'\£ CONTRIBUTVrc ZONE 

11 BM!'l!!""'!!tdjo.Swjt. 

E' oT" [1 • lP ,E,) X ( I . OME,\ .(1 . 0 :?SE,,) ] x 100 . 9<lm ptrClInI 

EFrlCl£N(;Y 01' FlAST e",-p IN THE SERiES . E,. 

EFFICIENCY OF r;,E SECOND B:..1P INIHE SEAlas .. E, .. 71)00 perc",,! 

EFFICIENCY OF r;,E THIRD 8MI' INTHE SHHES. E,_ 000 percent 

THEREFORE. THE NET toAD REMO"'A.l WOULD BE. 

p, AND,.., ...ALUES ARE FADM SECllON 3 ,,&:lYE) 


1!! S\om!eop]g' 
R.qo.:~..:1 TSS ~ In 8M? er.lrlau- hu. ~ ,~ 

",-"",,,I c......~• .~ 
TSS -'-1Il lor l,incaQIur.,: ....... " ' .00 " 

En.cu... ....... NA EA 

CaicuIaItd """"" SIzaII) . I~A 

.o.c1u.aIModel Sim ~I mu~IpIt....,.. pr<McItdln Ct!curared 
Modo.! SiUlU ~ I"~ ." o:I"oo.oirI9. Itrgoor ~ lilt). 0 ~~I S~ 

So.lt!ac. ...... . !r'­IW" 

OvwIIowRa". ' VAlUE! ...~ 

RcIn:ltdOveriIowRa!t_ ....AlL'EI V~ 

!!M?E~%. ,YA.lUEI % 

N:T EFFrClENCY OF THE 8MI', IN r;,E SERIES 

http:Coe"i".nl


l~'Nldl" fVAlUit' '" 
TSSWU!C-'llcl<!~ WAUl!!' It: 

~ SuH(o'WII r",;Un<l<l(A'il>''''''''? (I$$ C'Ii1l! I!. rsal:~,) IVft!<JE! 

T$$ i'~471l.pt ~f aM~ llM. fSS !JI11>1pt) ~ rrvAlull'l 

~~ 
n.::~u'rtd fSS P~"""'$llfl aM" O'tl~~' I\!ua~ .. 

Jm96fVl~u$ COVIll o.OOflWfM"1<> i'Jbj, M "' .,lSS 1'\""",,,,," Ifl' U'<IIIltll,<!(j .... ". '" aMf'Si><i"g 
WlOOll'<i\ AI.a ~ M 

Cale,laled I.Icdl'l $'lR(.I .. .~. '" 
ActJru A1G;iQl Slow Ql t/1<xlf"Q )''lI'l' ft.QJ<il ~;tQ) .. '1<1(00 r""W.o:.1e! S..... 

~(jA'''' .. 
WAt.:EI 

l'k""OW O"iri:M! F.at9 '" JVAL!."! 

(Mjdl"", "'aWl '" '" -'.'.,eM?ePk",,~ 't,,, .vun 
l. Vti:lltt¥ ¢VK..!.JGl .~ 

YSSlN1Cr\xw.% .."""'" 
'~ !!Mrtlll'! ~<$ill"":! A'#\.,lto1 (rOO CfINY l': fSS UtUlltll ~\lA\J..I8 

rss YINI\mOl<\1IY; eM!' [JA ~ rS$ IJr;mptj ~ f"A\.UEl 

http:r""W.o:.1e
http:i'~471l.pt


__ 

•• 

l 

Texas Commission on Environmental Quality 

,...,. _ : M8OOi'" CrMk Uflil 5­
o.•• ~: 311012015 

AddillonallnlorrlWlUon i. provided lor ull . wilh. red lri8nglt in 11M upper righl cornet'. PI6Ce the curso, ol/ltr I~ cell 
Text thown In bk.oe ncII::el8localion 01 NtrucIiOna In Itle Technical Gt*Ianca t.4anu.!I - RG-348.. 
Ch8fKler.lIhown In led .... d.UlItnl!Y tiel.. 
Ch~I.f'I .hown I", bt.:k (BoId) .... c8lculaled I~d&. Ch.arlgH to u,_ n~. will remQv. thit eqU8!lOll. used in th. apf.adshHl. 

I. IlM 8t9.1/kN I.oe!I At<!vs!ll!n Ie, !bIlg\lt eflllscl · 

L.,. rn-r..""""'.... - ~TSS-""~loQlIItrIe~

"" _ Nof....,.. .... ~_IorIhB~,*" 
p _ A_ 

SII1t oa... 011......... ~irIG l ...d R~ BaMod on '" EnWe P<o..., 

",",", ­TOIII jl<tljtc1 .... i"ocIudIdinl""" . .. 
p,~ IonpIrt\ous . '.. _ '" loTi.. 01 ..... pIM • • 

TQfaI PQII-cIrI"""""*,, lmpoorvloln.,.. ~1hI""' oIlIWpIan' -I 
To-t&IPCl'I~~."".. ltacticn· .. . 

P.. 

L.,."" ... -...::r ­

2 Drltn.\It Ittln Pta!T!lllfl CIblI !otO!!ll!Jioo .hoyls! b! prgvlon~ loruc~ bRio!: 

iii 5·1 

TOIti d,.u-..",. tII~outI....... _ 
P'toI!_IQIlmenll'Tt,o~"'\c)"S .... wfIIIin drarn..",. blsinlOIIIII• • f'N " "" ,.,. 

FVll__IapnwIIImpa"'io....... ",1hirI ~ tIIPtJO<IfId .'.. ~ ". 
PotI~ ImperYIouolr,,:foon """ '" ~ l>I.<.inIoulll" ."._ on 

L.,. "" ...... .. ..u 
Ip"'CIlI lbt 1!!!II!Ot!d IIIIP Cod, tor f!)l, bqlD 

Prcpc~ BMP .. Sand f~l" 
fl0mv.~1 t tftc5ency 1 " 

.... ~~lncl>a -
U .f7 
1.00'M 

It.l} 
33 

"" 

.aesen ,.. 
37 

i":cI>M 

- 23 
~n -
b 

Il9'C*"I 

~_8O'!ro0l 1ntr.IHd_ 

111. U2 
SF""'" 

1I .2"2~ '"'''' 


"',. 
ms 3N I " O\I oIIClorlor s 

95920 «ll6 2~ ' '' ''''0111'"' 
5.n fOUOl1(; (.. ,..) 

~0QiG CAI1I>Ogtr 1'"011", 
6I0tt1tt"l6on 
Con1ldl SlormFit.o 

ConIlW:led W..lIroCl 

E-.c!td o.....!IorI 

a."u~s..... 

1WI_1 ~1ion 


Slur ' ......... 

Veql 1.l!od Fiter SII'CI ""' ­
,~~ 

W~! Basln 
Wil!V."~ 

~ lie.. ~ ToIlo1 On-Si!oo chintgor ..... ", .... 8>.11' CIIt:t>mtr"II wtiII 

II, ~ ~~""p~,,"' IW?~trn 
,... _ "--.o.. _ nng ln N SIoIP --.1IU 

lo • TSS l.OICI _ltc>n _ ~ ... by &lUI IltV(IOHod !WI' 


, - O>M ..,, ­
,q - ~ ..- ,m ­

40 " - -b 



o.•.nod L.._ .... . ..., ., 
F .. OM 

c .... · OIIrO'OIMG-3oI8 

~m.lo.p.n .. 
Pc:cI ~ __~CoIIr .. 

o..,u.W_ ou.:.ry ........... 

OII-w. ar.. druIIng 10 '&lIP .. .~ 


0IkiI, "'-"iouI_drVIong II> aw .. .... 

""-,"",,,!radian DI ......" _ .. 
 • 
~ Rr.nl/I Coo/f", .. .. .~ 

01·".. w_a..,III1Vol_" • 

Sto<ag<O II)( ~ • 5211. 

T~~ ...""""'"' (,.qlll fM .._ quoIty~(.). 1."10) .. 417'M cubic '"' ­
T"loIOoOiII\I_~'_ """" 10 ale...... ,.,. ~ -.. ~IItV yolu......j IOl "'- MlKIH .Iot, 
n ....,.... tOt lIMP T)'IIH"'" Mltdtd in c~1 c,n -..iII_ NA 
J . fttlen!lpn4n1pe!!pr Ins.. ClHq-«I aJ AequiowCI .. AGo,... 

Soil j.,r,n,.uc~~ .... .. .. _ ~""'......, ... " .. ·,'_"'-.:I .......... O,
........... ..... ......
~ ., ­

............... -.tiDrI 0.1"0'1"""" 1ans IQII' " IiIoo4 ,.1I'II.w- .._ d~ Of J t_ 

r.u......... MId\I!W\Iltion bl;rn _ .. 
 "" JqU&/1 t..I , ................. w"f< depth 01 '1"' 


II· hnIIiltc!l!MNII1!!e I0Il Btl.... ht!1!D 
o~o.~\l'I WiGth l~ 

~.44! 90 10121.._ 
•~1IIIt '01 __........ 0111_ 
 QO I ~lIOi 
_felt ~... o...... w.... ~ go 38.l13oSl 
_1Nt Jor ~ _ 0tpItI 01. 1_ IiO II.S '101' 

I I), I lort!. !!!I1jIII SnI''D 

I I. W"ltJl", 

~~ <II """"-*" POOl .. cube .... '-_~"'.Jt_ ... woY
abo:lIII 1'0IIII c:--,. ~ 1M ..... ____~,~ca~ at WO'I EloII&IQl .. 

....... __ WO¥ 


http:Soilj.,r,n,.uc


~~c/'IItItIor~ .. 
fihr eanI_ (FC.l le> IrMI ¥lOY. 

~~ arw v:u.-.I-

It, S'O!ftM!"r .... ntgtm.O! iIormFl'1Ott by CgNTfCH 

OrI .....c~ _!Q tie T..~''''' rJy'" S...", _ A. 0 00 ""85 
~C- In Or;1nage ""'• • COO ..... 

AaIn!aJI~ .' _ 1.1 _s..a. SI_ . 
001 MI 

Si6t Slope ~_ , 
Dfs!\7IW,*Oep:~ ., • 

W..~td """'oft eo._. c. """~ "" 
~•• CtOM-:MO:WIII' .... ... 1_ ,n 5_·. • rOW 0' II 

P., ~ WIttld""''''' . . OMOI ..., 
"" .ltyd<dielm1!lISdk>w~ .. IoaIP. " f OlYil)' 1ft, 

n _ 101....,..11"$ tOUQ<!!\eslI a>o!rr.ci~. 02 

~atII!Ing"r; E""lI!on Q .. ~ Act Rl" s" 
• 

b .~.~ " .oIViO· ",g, 

y' " S" 

L. WnItI!IIm s...Jt L.IonQ<h ~ V (III ...)' lOO (_) . . 0[\//01 ,_ 


N..."d .... <nAIIII ........ cIo not _"'1IMIgn ~..,!OrIi> ;" P.G-l48.11>1 ~1 1~~.....w.n......sl De -.fitd /ll\d 11"4 _-.... 


o.oIsn O. CIA. rolVlO! ell 

MlM ln !!", EquMionO " 2.H cis Er"" ,. 
Sw.:!\otWi/M. :l6.t , • 

I'low Ve.'oclIy .0lV~ III. 
1oI...u.un ~. 'ONiO' II 

-..ai_ .... prO¥Idtd 10 ........ ~___I" 

Dft9! WidCIJ" .. 

o.ign OiI::Iwge • C.76 ell 

O.t¥! 0e!;1!\ . "" flow VtlOC2!y .. on ofl- ,""", ­ !1T.~ " 

~..., oIUW,....'......... cia ..... _ b_.... __ ... 1_'" !tll-,.... ... dIoign...-• ....,1M _"'" _ ... _ '''III) 

• ..., oIUW~............... cIo ..... _ . ...................... 10M .. AJl..3.I. _ ..""._botI""'_...., ..... 1M ""._ 


! t. Yt!P!It!d fill!\, SVIn 

http:a>o!rr.ci


TlIoef'I ....... '*uiltlioM ~... tOO' _~ .,. Jcotd '" ... 01 "II*bU" t~... oWipa 

T.. ."_.....~ ...... .,,.eondouIIngcnlt-._doH ......~..... n'"lldI_'*'oI1_).. 

........ 11000 \uWItI ... ~ _ k dItK'ecI ..._ lllMl of .....t<th......I111 ...............1ope 01 ao'Io", 

K.Dn SO 1M! of ............._ ""'" .....Imwn .._ 01 1(I"t" n..,. 0:,., .... twuIt In 11"_ 1 ................_ • • , ... 20'0. 


II. We! V-, 

C .. /IIIICIII DDoOIf'.danIIo, ". d..u.;. ....... . c .. Ao.-.oII C~I • t ~ (ICl' • ., ~ PCI • ., 113
."
I .. otsI\JI ..... "-""Y • I .'~I 
A_~ .... Irl_N ~ ,~" 

Q. Runoff rU eala_UKI .t>o.... .. 0.31 ~I..~JO<lfe _. ,.. 

., ...... 
A. W Uir 1UIface ...... h \fI'It ,,-ull ~ 

• • bypeN ouu.. II • ,..,.,.. 1ntonIotr ....... _ , 1 ""'-n 

c....- \til aIIIeo,ncy .-.aion 10< ... ICI..-I ......... ""--"~ .... 


Ac1W1!\IWII ........,, !)' mllllictl w. V_IIyJMU Occur•• 


F~Dl.1in!a1 "'*'~ F9n )02 A1l~ Page W2 .. 
EIIooIncy RIduc:IIon .... ,I(;!UoAI I\a.lll-'IIn\.-1.iI;y .. 

If. Ptoentlg Cqnsmo ~3-7lI"':l-13 

I'EflME.l.aU CONCRe'fl MAl ONLY Il 1.15(0 Oft T~E COfollA<8UTINO lOt« 

Eoo, " I' - ti l . E.) " (1 - 0 ME,,) ~ (1 . I) 25E~)l)! 100 .. 

EfFlO'ENCY OF FiRSt 8!.!P W THE SEAlES .. E, • 

IEfFlClENCYOF THE THRO &tiP ... fHIE SlEAIES . E". 

THEAEFOAE. Ti-IE NET LOAD REMOVAl. WOUlD oe 
(A, NolO".. VALUES.-.AE ~M SEC1'lON 3 ABOvE) 

"-""T55 ~ In 8NP OtIoiMge _. 
"' b 

.... K 

TSS RIrf\IMoI to, ~.......... .. 0,00 1::>1 
8MP 50..,'11 - -­

0-............... 

CabM!8II ModIII stze(. ) .. 


Arm! _ Sill (II _ pia ........ ~ In CaIcuIo!id 


~~ or • .,0.0 ... ~ II&rlIIf ""*' ..~) -

~1'I.<:o"""a · mlA rr' 

O...,.,.Ua.. RaI.. .. , YAlUEl v. 


Aouo.<IIt:1 a-.. Ret& • 'V~UE1 v. 

8MP Et!lc*lcl ' ... ' Y.>.LlJ.E1 .. 


http:Y.>.LlJ.E1
http:VALUES.-.AE
http:I'EflME.l.aU


.,l. V~flffl '" fVALva' 

TSS l..il8<I Ct.ldo! • flVALUi:! ~ 

it $.$.. ~ r';~1O>t'4 A.iiiMi¥? VSSCr<1ll1l i!. TS$ ~j .....i\LJtI 

l$S T'!IalJ1'OI'l bj$Mi';tM' TSSt:"""-pt.)w ¥I4\J8 

~l Vjlmtdl 

8MP $,.,,,) 

l'laqul,,;\1 T5S Pm.-_ ... Ell.'i> QI&r"l;:A_~ __ew., O_jNl-ro*~ 
fS$ A9"t..wal1e> \Jm,~"''" AtO. ~ 

B:;"",IY!! AnI. ~ 
CliI:N;atM AA:l<:!lI SiVl(<I\ 7 

" "oro: 
'" 
".:'11" 

" "~ 
'" 

JIit".;,! Mcdfrl Sit<! !< ~ to'!>" rrmiel <Il;,e) ~ 1!>1cc<"> p ...: M<ldil"'''' 

S~ ...."" .. 
c--._" 

!'1¢V1l*"f CofflciewP:ltA' '" 
I'lMP EIfi(>¢mIi 'lI. ~ 

l~Vx..... ,. 

7.1il 

,VALVEI 

tl!AlvE! 
iVAL.lEI 
.VA!JJE! 

-'.".., 
" 

TSSt'wH:",e,~ I!VALI.16! t, 

"" wll!;,...,t Tm~lm&O! ",,,,,1'Iatk<1 (TSS Cro::" }, T5$ Ur.""Pll tV<.:.J.:E' 

TS3 T 'Wi"'4c.t \)ySW' \tM .. 1:$$ iJt,e!,Pl] "­ I\>AU;iI 



••• 

--

Texas Commisslotl on Environmentat Quality 

ProjecI",",",, : Manor Creek Unit 5 
0.,. p,.r.d: 3110/2015 

Additionall"tormlltion is provided lor eMls Willi I red Iri1Hlgllln Ille 1.1~ righl come'. Plac. thoI e..-.o, OWl' IhI eell. 
Text 6hown In blue InQcatelocatlon oIlnslructk:n$1n the Tecn,\caI Gl.IIdaI'\ee Marual- RG·318. 
CharKI."Ihow" In f.cl_ 4ItIef'llry fi, ld • . 
ChI,Iet..,. .hootn In black (Bold) Ira cak:ullllcll~da. CNnges to Ihne IIlId, will ",move thl lqulllionll.lSed In 1M ap.nd.heet. 

1. TlII Ragutrtd Lo.d ",duetlon Ii! Ihllg,.1 p'91.et: 

t...,."""_,,, B Reqo,lrva TSS ~"'I ,,,,oI'''p!tom Iht ~tQpCltd IIiIY' lOjomlni. 80'!'. oil",,",U..:! load 

~ ~ ~kn... irI l-'<us " .. to! ... 1Wjtc! 
P .. .........1;1 .........ol prldprla1!on. !N:Io.. 

121.M3 2.1IC0 

,..n '" 
1..0""",-," .. 

The~__.. ,""" _........, _Iot,ht ..... poojtcJ ..... 


Z. QrtIn.CI hli" P"'"'tI... ITbl. in1ormatiqo '''wist I!t p!glldin! 'o! "'!! b..... ); 

..,0nII1\Ig<I B,sWOvr!oII ANa No. .. 

TotaIo<a...~ ...... , ~ ~ ol lol> SFA.oI 
P!e~evt~ mp.Mo", IfN ", !lin dra'~ bt.woutJa~ .tu .. o.ro ~ 35 em 0.' " aowgliC I., Iot$ 

P~tt~~"N"""""·0'll'lbf.~ ..... o. ~. 782S4100 o I. lOin 0'''_ 
lll6dicn __PosI~Op!W'!I ~ ...lhn dra _bf.t!M>utW ..., IU.T..... tCI_1 

,~1..0_.-- ... 
PrOpoHd ...... .. C.... , SwIIM 

~ 10 ~'~IU.!Ic:iwIcy .. 

~Iog~ Car!ncI~ FIll.. 

CotII"'" SIOImF'••iII 
CgnllrVGI<!d W" ~ 
E:.1..,doId O~rct(lO 
Gru$y~ 

A~ltmg,~"" 
Sand F.~.( 

V~Fllar $Ir~ 
,~-
W.IS..i" 

W" "'ull 

-. "-:: _ T<>IaIOt>-SIIoi dr~ ~!N '" "._CalCrv....U _3 

.. _ frnpano;.;.. .... ptOr:IOIMI:I .. .... IIJ,jP c.ICIV"." ..n 
.. .. ""~ ...............g.,N 8MP~I .,.a 

L..- TSS LOtd ....-""" II'>OI CIO~\ .... by 11'•• prcl»W<l 13MP 

o. 
IU7 -om SFjl.ol 

.~ , o_n ac<es 0I1C .... lots 

m -.. o" .Co'... 01 _ 
0.47 TelallC {«liS) 

.. Ct!c"'''' f ll ttl tn pi """"" RMDCft 10 Tllt!!ht dr!!.... lttslnfllll!!Jll .... 

http:QrtIn.CI


• •• 

•• 
•• 

m ." 
F ~ 1.(11) 

I. CeI' M!tI. Ctllltvrt yorl/1\!! !JA)/If'ld by Ih! IIAP Trpt ret !!lit drtllllpt ttul n / RI!tbo~ 1!l1. 

1\ait:I,1 0 """,. 
Pea ~ IUIoII Cc<tIfc!enl • 

~'liIe Wlift Oual<ty Vdu.... .. 

OII·oiI. . ... 111.·.."11 III 8MP­
OIl·.I~ I~",,"""'" ,h!rfRg lei 8UJ> . 

I~CIUS net'«> 01l1li•• .,.. .. 
Ol'I-ilUO AwIQfI CoIItdInt .. 

O~s11~ WI'" au,lity V"", ,,,. ~ 

~ lor s..s.m....... 

-•• ­"""." 
•• •-••• 
• WC!elHl 

,u 
T_Coopt...-Y_~_qu.ay-...e('J".2GJ' 57'4 "",,"= IMI 

Thit loIIowi"9 _,~ .... UMd ,.. _III... ' 1'01 ___It ...1..."r V9bTw(.j 'Of 'IMo MiK1ed BMP 
Tht ....... I.... 1IIIIf' f yp" _ HlKled In ct« C4, ...I~'- 1'1 4 


1. Annt!onr\J:jgt!lpn ' ....,.... 

SoI"""'_~_"
Irrigation ....... 


,. Fl!! ....... 1m Stnd nntrJ 


~u~ ... ~e .. ...... 

" _.­
Nil .a.. " 

9A 'yl Sedi!!!!!'!!R!lon!tOil til1!1!ig" Sntpm .. 
.... --_.. .. _Mu_~~"""H . toCIW,.1MI.....""'""'-.1m -."...ian biWl l/Wa .. 

.... C>Jbi~ 'MIl .. ..-... 


.... _."".. -_...
.. -"" 


F"' __..... ~U.QI~I... 
, .................._ dts>111 01. !HI 

SI'. GNttI~ a;..., Doptl1 w, el~ 

IVIroLUfl ,"...WE', So:) '''''" .. . VALUE! 

, or ............, .._ 1kpI~ ot I r..1 .. "IAlOO 
Fot eo- _ diopth .. N~'" 
F................. _ ...""'.t.1MI 00 
' ''.....UB 

19. 81!1f'1!.n1l0lJ Snl'!!! 

cutic: .. 

II. W,! ""'m. p~ 3-&1! 10 3-71 

/leqI._....otv"' .............. !>oaI . .... ado:... """'- POol '-01, .. \;Nt ,_ .... wav 
~ Ql)aCl, tI WOV ....~OII • .. ev(II<; _ Total c.p.e.ty -.lei be .... ,............ ~o... Ce!>K", 


P/Id • H._ wav 

'.200II r..,__ ~. _ ("G-~J __'~ ..._c.....,.., ..t ... ""'*-.'".... ~2O"!Io~wilt> 

http:c.p.e.ty


--Rl qlJ'r'd S""IT-."i.8)n d'l atr\!:" ..~.ejty .. Q.Iboe lU I 

""_ c.&nitIefl (~ClllC 11111 Vlav "­ " -­"...... 1)u;II a!ft (AIA,) • N. 

14 SIOtmwlltr M"'....m.nlltomJFln• .., Qr COmECH .. 

11ll!.lIRItA Bf9U!f,,1IiKI1 ,Oft lIfE fOLLO'MNG 'WI LOAD epdOVN..J Ael Iwe UPON fLOW HAlO , HOI CA!LUWEQ WARa OUALlf1 1tOLlt'-IU! 

1S.'kWx..... 

Ora.ill" g<I AtOlIOIIO TfVJMdOyIl'lol Swa:....... 
 .~-
irooeMoI.I$ C- .. 0rIitIa1lol1vN ­ ,VAUJE KlIU 

"'-Nd Inllonltly .. I .. 1.1 iMIr 
s..... $oc>to­ ,saSII»t IzI­ "''''" 

Dll9'W_OeIllf\ - , ­
WrlgIIl8d !lImO!! eo.~",,-,! .. c .. I V,u.tJEi "" 

Aa.C'CII.~._"'_In s-.. . oV,I.l.lJ£l 51 

p.. " Wi tt'" Pt!Imtf.. .. .vALUEI IeOI 

F<,. . ~~"d.., cl llow~.~01"1.""',,~ , VALUEI 1..1 
n.~"~.... ~.. 0.2 

..D.~·IY 
y'''S'' 

Q. CiA.. , VALUE! (11 

DHign O. CIA. . VALU Ei c:f, 

.,,,. 
3691 n 

Fl_V"oeiI:y I V.o.LUE' Ills 
M ........... LIIMgIII.. _VALUE' 

.. ." '",~. 

0.51o;"1t 
1501.1 2 .. 

• ..., 01Il10 _"II _ dO 1101 _ "" ...... ~"_I ..II_ on fiG It.. lilt -...-strWf III __""'" ........._...,.,. 
'''''' of _~.........."' .... 1\01 _ ... .,...., __ ... Iom on ...O aq...-g .... .-1IoIIootI ..... ..., /IOIM_'" 

lA. Y.U1J!td EDt.r hlp. 



Thwe .. 110 ~ ,""""oN I. _minIrog IN _ • .u.. ..................... 

The ~ ••--..1 II p<0¥Ided _ It. conl.1boIII"'lI ......__ don nol U"'" 72 r..c {Ii"-'lon of ~I_ 

... _ A_ ~ I'" ~c_ .dlrK.... ..:O'OU !IIMI 01 ...._If filler ~,l... ...,,, "...\nun ~ 01 20".01 

.." .... 50 Iwt ... n"..... -..velar"", w,t~ ................lopII '" 101i0. n.... eM 1M. br.... ." g.-" 101'9" IIO~..,.. ..~ lO'lio. 


c .. n,tr'IOI1 ~ "" .. draI,..gt .r•• .. C "' fIurooIl c ... rr..1to>t .. 0. 5ot1 (IC)· . 0 1» (IC) . 0 DJ 
11 iMIDII,1 .. dHifIn raJ"'" WtntiIy" ".

,. .. dr~ .,.. In 10'" .. 

0 .. 1I.n.ofI ralO c.louIa\Q~ Ibo¥I .. O.s.< C\II:IO{;leg~_ 


~ ,. W.WI • .,t. C'iI ••"" i" 111 ..... Ya~ - I !!!) $~"'-'" '"' 

0,00 I.,v ...: 

•• ..,....ocan ....-~r ... '".lhan l' 0'I/tI00,ttt 
c.k.... rtw ""_Y_'""' ..... IN .el ............ ~1 me 


05 ;rmQlr. 

Fr-'" 01 .o.InIIl ltfllflllrom Agur. 3-2 RG-348 "-11' 3-~ .. 
Elkltncy ~ lor Aautl Ra'nt.i 1rolensity .. 

I' Wlh 'S OIlSwln 

EFFICIENCY OF F:.u.sr ~MP IN THe SERIES .. E . .. 

EFFICI~ OF f)lE SE.CONO BW IN Tt!E seAlES .. Eo .. 

TtEREFOflE. THE NE1' to..., REMOVAl WOUt.D BE: 
(,., ANa A. VALUES ...RE FR0104 SECTION 3 AlIOVE) 

20 S'''!!!!£!RIO! 
'*IoIttCI TSS ~ In lIMP OraNolAfU ­

~.Covaro-\r_. 

TSS AfmIro.,aJ .... !.JnaoI..--d ......... 


E"-Alae. 

~Itd ModfI Siu(o) .. 


Ac1u.1_ Sim (~ "'<h:~:. ""'_ pr<>"_ in ColCulal'" 

_ SI.ct 01 Hj'O/I a.. ""oos.If\f;I. 1argar moct.I tim) .. 

5u<1_ At •• • 
~.g,.FlJ.I'. 

~o.~OW""I' .. 
~J' EJ:.o;Itr.(-/lCo. 

89 00 ~ .r~ 

10 00 I'M"'.... 

OOD~! 

S<J~.21 Its 

~ b 
~""'..~ b 


~ 


••• " 
• McOJl S ot ,
fNIII 

' VALUE! '. 
• VAlVEI '. 
' VAlUE! , 

N£T EFFICIENCY Of' THE BMPI IN THE SER: ES 



t~¥~. 

iSS t=<:I CnKI! ~ 


&. SOW."",,! l'_:ffw,l hW4ltlii'/' (fSSO!d'l :! -;SS ~ I 


f$$ 'Mlt',.rl ~1a...p Q.M T ISSt.'r;;,'r<: ~ 


11 VQMSll 
f\oQUI,ed ~Il$ A<ll¥lVIlI;n ilMP Dfi!'""g~ Ama~ 

j'M~' C~""f (h1!(\rnaJ"'iiOl~ 
1$$ fi!!'fu:'<lt Ie' ur.ee.;:h;.,~ ,.,..,,,~ .. 

tlIII'S;;'''9 
E1=I""AJ.... ~ 

C3_1D(j_S'm{%i~ 

~MiI4d$!tf!~h~m>:ie'n,.)" 

S~<\au~" 
O.,~~~~ 

P~."<kKlO,<>rIlo",RlN ~ 

IIVP 81"""001 .,. ~ 
L" ",,,',,,, ~ 

TSS Lo.d Cmd'i ,­

I. Sullie",,1 r,w:ww' A"4I!U~I$? (f$$ Crfd;;~ TSS \.II"<:!l?c) 

f$$1NV't\lW!:'.1 BIIP{th!. TSSU'~I) ~ 

1Vk.Vtb 

WAtUil 

~NVW 

tVAltffilJ 

" 
""" 
'" 
~ 

'W' 
h!iX() 

'" r'JAlVtiif 
~VAl\JE! 

_W.11;tH 
_'lIlliEI 

~VAU)e' 

"""d.oSl 

;f";'~V8 

'" .. 


., 

~ 

b 

€A 

Pie!: 100&>' $0"" 

"V. 

'. 
% 

''" ," 

http:Mlt',.rl


--

Texas Commission on Environmental Oual!ty 

P'ofM:'I ......: ..~O, C,..k Unit 5 
OU~: 311Il1'201 5 

Additional lnlofm.tion I. pfovlded 1o, ceb with. red t,iar!glt In th, upper ' 1lIht eOlnel. Pt.ee the clII'aor 0_ the e~f. 


TP. shown In bbt Dialla Ioc:alion oIln1t~ In the Tectrieal ~ M9nuaf • AO-348 

C~, anowt'l Iro red .. d... ""try field.. 

Charatters .hown In b*k ISakl}..... e.k:ullfted field", Change. to th.., ""d...111 ramo... 1M equ,Uons uHd In the epread.hnl 


~w ..., ... _ .... . ~ TS$IM'""",I '''~ ~o'" \he ~ud~ .. ~. 01 ""'"'""'" iDo.d 

.... .. N,u 1nc:nI:ue In ~,~•• kll \he prgje<:1 

P _ " ......gt antIUaI Q<ld1lil.~I>" , """.. 

SIr~'IS 
,~121.883 

CW $ FIlC>l 
,~~ , m ".'" », 

l., ......_ ,. ,~. ,. 
'''- yal.........." jl> __ tleld. "-"II .,,,, Ihe 1_ ProjK t ..... 


1_ C!lln.glllyln Pm!'!!!!'" CTht.lnlgn!\lllo0 "!ltd bt R'IIyl",d '9' M sn Qplo);.., 
I cIJII dtalt\ago l)f..fIIot.rlftll ..... .. , a .­

p~ iIrQeMout 1_ ....... ~1N;I bUI\Io\IUIII ..... .. , ~ WH 
 0.07 . ern aile lor lot> 
PofI-dI~~I1M"""'~bl",I\IOI,oIltll ..... . '""'~o 01 01<"1.~" 


PI»t....-"~IfId> CtI\IIItIirI OrWPl6ge bll'N~ ..... . '"
U I 

••L.o _ ..,.~ .. ~ 

3- IndiClI. I'" ANpo"eI a",p Cod. '0' thi, byl", 

P-* BMP .. v........, Foil... &I. 

",~~. 10 ~ 

04u&loQoc CII~ FiIte, 

Coruech SIonrFiIt.. 
~Wllllllcl .-....... 

G" nvs.-. 
~/~ 
SlIM !="_ 

V~"'F1ItIof SVIIIS -­,~"'" 
w on 81$1n 
WIIII,oII 

• Caley!. ,. ""!m""' I SS l oacl 6t1ft2T111 0..1 kr< ItitW..,. "tin by!lJp ' pi"," MIl> ' '(lit, 

..... 	 lie .. l (DI 0It·~~ ..-u .. Il"W IIo'4" C3ICIuttM alea 

~ s ~1"'''~IrI ''''_ ..1<tImeIl,.a'DI 
~ .. ..._ ..........:tWlg ., ... lWoP calCflnw:l """ 

l,. - TSS lOtd_ lfQIlO .... ~ar_"' ~l'fOIIO'MlIMP ... ,. , p'" ..... 1.21 .. ~ .., 
~ . " 

S. Calg;"1! ffKljO!! tI .woV.IBynot! 10 '!!!1 "" drJ!"," ""In ! .",,, .". 



c.sndl.., .... _ . M 

F. 0.'14 

.....-.
PotI~_eo.-!. 

(In... 'If... 0u0Iiy v..t...... • 

~II_ dnlnng '" lIMP" .~ ~ 
OII-$I!. ~__ draTftinp '" 8N.P .. .~ 

~"',:Ii\lOlolol.- ...... • ­
0Ik... ~ 00eIIid0<>I " .~ 

OlI-$oIf W.,o...l;ty_. • ""'.. 
Slo 'I9IIor~""" 11. 

T..-I c.smnVoIutIOI 1"'4'1'"...., 1!IIIIIIy...:oNr.o(.). 1.2CI) . Nt cutic 1M! 
TIM 1""-"11 __.. \lied '0 CIk..... 11M ~ ..,.,. ~J~.) ICM 1111"*"",, B!.IP 
'''" ......... IMP ' ..... __.-.I In c~ CoI"•• "-'OW,..... 
1. ~ ''OIt!!! 0nI;n1d IS ~ In RG-348 

lmgllietl ~a Cd:::,,'lborll 

lollinlilt...o....""..-ry ..cl. 
~ ...... 

.. Ep"MU !filiation 11.""0 ' ...... m 

t. RIIt. Irn 10.1.-4 F~t.tt 

iAo Full &4"'0'011\19" .04 ntm!qn $1'''''' 

~~buin __ & 

IIIn1mo,rm ............:00 DnI'I ..... 


................. b..In .,.. . 


........ M4O'I.~ ' buirI ...... 
~"""""iCnbuin"'N" 

.... ... 

_ .. 1M! F... __dlplh"'JlMt

"PI". F......--__ cIep<II 01 • 'H' 

~ ,VALUE! 

~ 

__ F................ _OqtrholllHt 

__ f ... _nn.-_4ePIlloI ..... 

l G· lle·'.....1""i....... 

II W,! en'" 

~ evtIic IHt Per-' POGI ca-...y "" 1 2G ""'" !hi WOII., CIbic !HI 1oItI ~ $h<NId ... Iho P_ Pool C_..,,..... __ WOII 



I'IlIqulf9d Se~.IIQ" cI1.!T"be, oaP"cil'J ~ ...,­
".~~ eafllillt<l (Fel ) 10 lIe.t way • '" ....... 


Fiwballn II•• (I'll....). " ..,...." .. 
III1.I!ZMl !WQUNUENt. EO!!. ! HE ~ I W~ 8DpiAL!J ""Y»RI1mt ROW 8611.'$ -NQl WCU!.AW WATfft ? ' ft! ax -lIMn 

'.. a'"" ..... 

Oraj""9'I ....... IO~' T/e,teO by the Swale .. II .. 
1"'~i"'QU' C_r in O,.j .... gu ........ 

Reln\.~ w.ns.'Y .. 1 .. 
Swala SIOpI .. 001 Wi 

Side S\Qp8 (z) .. , 
Ceo.ign WI* Depth. y. (I sa 

WeI;hItd 111,l''I0II Coe!I,,~ . C . row", 

I .I irtIht 

Aa·ctc"...ellonal.,.. Q/ """'~ - .. 

p...WIled"-oimelet_ 


A,. . 1>jo<InI...... .-... oI lIe..-~ - A,:,/P., ­

" .. ~II'I ~ _1Iie>en1 ~ 


Ma""~'1 ~""~QfI: a - l..§ Aa fI"'" S'" 

• 

~ . ~.'Ct " r OIViO' "'~ 

,''' s'' 

o.alIi" Q. Ci".. . 0 IV,1;I' cia 

0.76 ell En oo I • MlIV.'DI.... 
F ..... YelociIy , DIV.oOI IVI 


"""""" ler~ .. fl:W.Q ~ 


Innuctt....... pr~ 'O'l'roorls;lllt__.) 


OMIgrrW,dItI . .. 
c..vn Di«:t>arge • .,,,,, 

o..ign r.:.n .. ",.
Flow V<tIOCky •- L.-IgIh. ", .. 

~~. 

M...,oIlhe ....... "'II_""'__ ' Iht ...... .....--.._ I_"'~,Ihe ..... ____ .....,lMolMdif'oecI ... "'"' ............. 

' ''' ot Ihe .....it\t _ d ... _ "'"' ....... ........-, .., 10tUI ~ 110-:)4................ _ole _ ........, _ be ""~ 


JI. y.Rt!I!d Fit ... Slm 



•• 

fI..._ ........ cabUlIOM. .........., leo ~ u. _ Of .... 01 -..gI1M""'1IIIt ... 

no. ....-..Ii '- Jl<ovIdItcI ...... \hi CO<\l.itIo,obng ~ _ doH I0OI •••_ 71 '"' lo5IowIlon G4 ..,..) ..... 
.. _ n_t.IooI"",.". ~ _ ........., __ I t 1M! G4 ~ 1iI... llripswflh ..............,. '" roo!. 01 
_1Ot..- ............ -..g.et.I,_ WIllI. __ .... 01 , ", n-. .... be ..... 111 .... _Ioftg ..no....,.. ....... 20"0. 

.~II.......... _JI<~h:N .......... ,..__ ...p.""'J..., ....._ ..~..... OI'O P... ,.WolRG>:M. 


1l. W"V!I!!1f 

c: w .II'>OI! CMIIIcIenI lot 1101 or,,,,,,, .... a O. I~ C .. Runot1 c-tf\dInI. 0."" ~l . Gl2t (lC) • 0 0) 

I a dnIgn .alnt.~"""oIy .. 1.1 w.n-. 
. .. drlil'(/f._ ~ ~.. _ ,~ 

0 .. R\>no!! 1111. ~1Jt1oCl-"'" 
A . W"91 """'.... "MIP! 11,. .......1IIt .. 


000'-"11_ 

ft .~... OC~ II ••;Wllil ""~t\, 01 '"' ' !\WI t t ~ 
CMculot. It...m..-cy ,.we10o" I... "'- ..,0lIl mnliU' ......,.,y ,.Ia 

Io.<:t.... AalnlJI Inw..lry ., 'IIIIlk:tI Will VI,," ~n~... 

Ffidlon 01 ~l<MtloCl k~ FIgIIIIl·2 RG-:M8 PIIII3·32 .. 

Elftdtono;y ~ioIIlot ,t,cI:k/1!I FIa:ntd 1nI....~y .. 


p~ CONCFlEU"'Y ONLY I£.V$EOON THE COt/TReUT!HG ZOIIE 

l' M'l1ott!IItd In 'Itritt 

E.... [1 .1(1. e.) )(1\ · O&5E,) ' It · om,ll[X 10,h 

THEREFORE. TI-EN!;f ~OAOAEMOV"" wOU!.08a 
(A. A.'10 ... VAlUES ARE FAOW SECTION 1 A80ve) 

~'SS~InM'!P~AI_.. 
~c-.o-u.o_ 

TSS ~ lei' iJrIcapNtlCl .1\1.... 

EIIKI:........ . 
c.a-MQaM s....s) • 

II:uaIM!ldMSN r.IftIIlip\I;>el_ ~ "CM:o.IoIMI 
~ SID Of. \'OIl _ CI'IOCIiIh;II WOI' moOIIlIlal" 

$urI_ ........ 


o....tIoar~ .. 
~1oCI~~•• 

~,p e."citr\cy" .. 
Lo V:rIU'" 

...".­

eo " 'b> 

..
~ 

0= K 

0.0> .. 

,~. "' " 

0 _s'a 

,1;,'" 
•v.....UEI "'. 
IVII.UE! '.·,,,,,.....ue, 
,'IAl UEI 

NET EFFICIENCY Of' THE III.IPs IN THE SEA:£$ 



TSS U:Md (:,."'1 ~ IV,'H/S! ,", 

l~ &jft;"I!"1 TNlJ:I~Ei"1 A""j4~,1 {TSS Ctw~.t lSSU/'i:$~_1 oN .... !;" 

TSSi__"'ttl:lMF\l.!Jh rSSl.l<'w!l"h h'k.\J"S' 

n Y9!1tth­

B/JI'Sw"ll 

Atlqu;,.,(1 TSS ~e""'vi!l", BMP O'u",aQ~ fI<l,~~ 
j~",. Cl)'>'9,C,__"!~ 

1 $$1'4'~..a: !;''''",.I\)'''''''; JI.<'$~" 

EJjlN#\wI haa ~ 
C~~W.1iW"'0(\!\15irnl~ ,. 

"",lOO 
"" 
M 
,~ 

,", 

~

•• 
'" 

Aoo.IiIl Mo~~1 $it~ [01 &.(rOSI'\~ lll~w m~dtf ti,e) ~ V,lO\Xl y,cf< MQdal SitU 

S<ir'll¢$ A'~~ ~ 

O"l~I'h'e. 

F-"""'1t<:!O''''lf_na't ~ 
SMPE~,(\fecy%", 

4, V"'",.~ 

1.\~ 

~\lAU.Jal 

'IIA/)JC' 
'VAlUE' 
WAlun 

" ~. 

'. 
S 

'" 
1£SL'l(lO~(\I~ wVAlutl ,. 

1'1 SuIb:.!mTf<'."'Nt>! A>\t14b"~{TZS v"<!l\ l tS$ ~) tVAL1JtI 

TSST".;fY\ffilby B'>!" (I.',;. TSS I..~.l ~ ,VAl'JEI 



1_~_ ..H _ 

"'........._ .......-..__...._baInIoI.-:WI .... _ 

,.". .. I. • ......._ .....~~... . 
1'OIt .....IIP_. ..............................~iOtU . 

....-­ .. 

... 
• N ...."... 
w, 

--~" 
•• 

...... 
o.JI __ oIlC b'~_.­

3 rftl!t ......... , .. Cqdt III ..""'" 

~"Cat1r119 F........... ...... ­_w_- ­....,-
RIIIttIictrI I In0Q&Cn

""' ­' ­v.._ ~oIu!r Str;p. 
,~w._ 
Wei v • • 

Texas Commlsslon on Environmental Quality 

1'tGttcI ......, M_ ¢reek Unlt 5 
.,.,..PNpatH, 311012015 

AddlUon,I I ..I!ollMtlon I, p,ovlOed 10' oafls with II~ triangle In ltIt upper ,ight co,,,..,. PIIou the curso, over thl! cell 

T,XI shoI<WIln blue 1ncIat.1ocI11on oIlnstNCtions In \he Technical Guidanel M,nuII · 00-348. 

Ch..-.ct.,.!Jhown In '" •• data Ifltry field .. 

ChllKltll , !'!own In bl.u {Bold)ele ca\cutatetf liekl,. Change. 10 theM tietda will rllf>OWt the equillon. used In!he Ipreadal\eet• 

.... ""'.. ,.,o...<cr·RtquullSS-....r .........,MI ... ""_I... _~,.lI:)';"oI In CJ ._~ 


.... HeI~a..In~ ....... .... P'o:ect 

P. _111'1 _at I"C-P'IArOl\ Inc:hM 

..... 

121.983 ''''' 

.~ .." 

.......'..-.-3 ,~. ..


. 1_-... ........ In ...... t..Id • ....., ....or'... I....
~_ 

At .. TotaI~s..~ _ 'rt .... MoIPCIt-.r_ 

~~n.:.-_~ In ...IIW'~_ -
A,. . __ .... -wnoln.,. AMP-.... ... 

Lo.. TSS l_ •.".;MOI ...... _ caJCtwrwI ... by lie~ 8MP 

ON - ,.....'" 
~,OD -.. • 

'" 

http:Ch..-.ct


o..;r-.lL.. __ '" .., .. 
F D 0.19 

I . Ctl<vlal, Ct01YI' YoIyI!lt flAyl,," h lb. IMP J:tRI lor !hi! dtalosa. bnln! outt.II.!Jt. 

,.~Ralnt.I ~ Oepll1 _ 
p.". ()rAI~ Runo~ Coilflcillll! • 0.18 

On-lil. W.ler 0ut.1lry VoI!Jrne .. on, 

OI-soM .... drU>Ing 10 BMP· .~ ~" 
0II.w.~ _<h!AingIDB.... . .~

• ~" 
Im--">us fnaIon cI ~,..... .. 

O"'...."-"~· .~

•O"-oilo w ..... o..ally ",*,- .. ...... 
Sl<ngII "" SedometrI .. .... 

Toc.tC.IM\I"'OVo!_I~IHI_"'-"""-I')~'.2O). M71 ~.. 

TIM '-"""~ .. .....d locale..... II.. teQUItIHI ..aI"'~r~.) I... 1t.......,....1W 

rIM """" lor eN' r-,-noI _Inc" Cot5 __KA 


I , blInd" D.tuUgn 'uln Snl.m 

Soil lnIi!trallon/__ily ..I... 

m9'lUon.r.... 

t . nit! .tt. 'm lin" PJIl'!! 

_ _..... _ _ ionoa>ill "tI · __.._1IepIII 01 Z ...._. !MII 1'00 

_.~",~b...irI ..... .. _ ... ,.. FGr ................_ 
 *"''' 01 I IM1 

'*""-' ~ buotI ... .. ~Mtt ' .................. _dlplllolZ'"'

IQUltt IMI. ,0< ............ _ 0tpCtr oil 1M! 
- ---_..... 

10 IIqrt!tntlon §"",.m 

11 . W!\ !lttm.I P..3·1511 10 3-71 

Rtocp,dred ~ or ' ............1Pool .. 
RIquIrtd"'*"r" wav a...100tI .. 

e"tkhrtl 
CI:t:'o: .... 1 

10..........., POG! t.p;!.,tylt l.aom-IIMWOY 
T~ t'~ly t/OOIIId be It. P....... ­ _ c.opKHr 
p...... NConcr wav 

12, Cgnlt!\lC1td W,!lMd! 

http:Toc.tC.IM\I"'OVo!_I~IHI_"'-"""-I')~'.2O


RI<l~\rtd $Ido ••IIIIIb. tNtrbtt CIIIIi01r a 
"""' __ [FeI) 10 r ..... WOV .. 

1"_ _ ... (RI"-J" 

14 Stornrwt"''''MW'M!II IIQl'Wlrl!db!! COHIEtH ..... 
lJtUI!WMQ......itolllWrpt'0"'9...."OHIICMZVA4.II:BI, I WpyPOn8.OWwp 

"'run""n 
· rmrN 0* &TIl! IImDDUM.ID ''l'M! 

0ra'11,I~_1CI1)f ,.....,bp-... s-Io _A. 
l~eo-,"~AoM _ 


RaWd~." 


s..II~ .. 


so.~Ir) .. 


Dn .... W_o.c:G'I - y . 
l'o'iQlh\I<I RIIMII CoeIic:*II_ C .. 

"""CI~_oI_h_ . 

p.. . W_ Pettr.I...

""' _"""'.ull!:tMII... oI low~.Aa/P. " 
n • ........,qt~~. 


.,."...\,.& [Qll1l1of\. O. W Aco R."'''S'' 

" 

b ,. ..!I....Ui.J... _~ 
y'''S'' 

Q ., C'... . 

,,, Ak_._"_ w.IocIly In lilt ..... 

Y(y--, 01 Flew h".~ .. QI~ ­

T" ulc....... '""'"'" ........""" 


l .. "'It!....... SooIlI ~ .. V (Notel - :we {..,q .. 


000 _ 
000 ."".. 

UIrwtI, 
001 M. 

l 
0)3 11 

tDlY/o! 

oO!V!Q ! sj 

.ON~ loe! 

I OW.o! IH) 
02 

. O!VlOI -

•~m '" 

I OlYIlJI ..~ 
"'." .. 

" ....•m. 

• _ at IN -""i!- 00 I'lOl _',. 
• _ 04 II.. -.II""i! ............... not_ 


o.q. w-..-_.

0N09' 0""' .. 
A_V~. .......--. 


..

"".
' D' 
OR '" 

87'8 ft 

EoooI 1 .. ' OHIO! 

.....9" '""'_, .... 1orIfI1oI1\G-.34I. 1N -......-.., IM~""""IIOI"""""'" 
"" ....... .... t ..... in JIG.).Ca. wi"""'''' ........... 1Ioott__
___ .....,. fIOllit '"~ 

" . Vr!!!SI!w1l All- IJdp. 

http:JIG.).Ca
http:IImDDUM.ID


• •• 

, .... _110 ~""",,,""~"'1oM 0' -'"0 ................ 1t/tp1.. 

.,... .... .---11 ..................--......-..._ ............. 12 ...-... _, ..... 

Iht~ ............... .......,..,.",c_.*-_ISIMt ..... vi ,. e4ti1s. ... ..cth_................ M". 0'

_,10 .... et __...,......... _ ......... ___ 01''''- , _ c.eoo .... _ ................ ....,. __ 20'\0 


1 ............................... Ior ........... .....-._• ....,...ay- ... ~ .. __........... I'04oC• 


.. 
I'int __ chi _'--'. 1,1 ""' ­

c; '" nonorI CDiIII"od....1/of lI>e",.rn.g. __ • ... c • At,onoII eo.tnco.N • 0 "" tIC)' • 0 la (lC) • 0-03 
I . o.<!~ .......'~. 1. 1 1ro'hoIoo 


A . '""'~i_II'I_. , ~" 

o • • ~ "'141 In evb'c 10;111.11'1 ' MClOnG . 0.011 OLID'c ", .VSIC 

c .. ~ IDS eeI<¥lI\ed ~ • 
A. l'lal<I • ....t.C9 .... II'I ... _Yl.... .. 

v"" • oYe!tow RIle .. 

I • b-,- _ ... _eI ""-My Df __ I I """"'" 

Cllculel. IN e'he_y _ 11000 '0' .... 1d\IeII ..............v .1t\e 
 .. ...... 

,rt<IIorI 01 flo ..... " ....., from Flgo.n 3-2 f'IG. '" ...~ .. 

EIIIcircJ """'- let IQuIJ Rainlel '-"MJ' .. 

I L ........ 
r...s,," 
PlRMU'LI eoHCIIllTl /II..u OM.' II UUD ON THE COHTIIIIUTItlC lONE 

, .,-.~l!! l hdw -.."
YldIHI E ......' ,.. D P E _0,"___ ,he e ... If....... .oo ...... cl\atleN ,,_" 10 0" Oft ....... l , lOOt 

NET UFICIEtCY OF floE lII<oI!'IlH TI-E SEfllES 

EFFICIENCY OF F/FIST 8MP IN tm SEAlES .. E.. 

EFl'IClENCY Of THE QoURO lIMP l1li THE SUIIES .. E ... 

bIEIIEFORE. lHE 100 lOAD !\£aoIOVALWCXA.De!:' 
t".uK> A,. VALUES AAE FROM SECtION 3 A80VE) 

~lM~itI!WDr~_ ~ ~ 

~eo-a---. . K 

t 55 ~Iot~""" .. ""'".. .......... 
 ........... ... .. 

CebIIad...,... $ltI(lO .. ........- -foj • 

_...
~pe - p!O'Ioioe(I" ~ 

MadI;II !t. CO' • .,..., ate "-'"8 • *'D" ~ A ) .. 
.......... 
 .~. 

o-b ..... ' VALUE! 
•". 

~ (MrIIDoo ReI. .. ..,~..,w_ " ,.6Mi' Emc-ey ~ .. 
t.. V.n... .. ~ "''''''" 



'l'SS lOa<l Ct.aII • I VAI.\JlI b, 

• Su!f.c;n T.__RIo? ('ISS Ct1K!~.?; l'SS ~I I VIolUIiJ 

TIS r_ by EiNP{lM. 155 \JIICIpI.I_ JVl\l.lJiI 

2l. YM!;b ., AA ., " 
"~""SS l'IeIrt>.aI"IIM"~Alla. 

~Ccwe<OYM_\tI'ItIII. 0",", 
lSS~b~M.~ 0.0> 

elol$>$~ 

E.~""", AA 
C~_5Iq!l). "". " 

-'loIocIfI5Iza (~ _"!Iw,., ..-.....) • V"ooo p~ "loOf/ s.. 

""'-- , J.l0 
()wMIow Rote . IVAl.IJEt " '. 

'.Roo.Inded ~ Rail .. _VAl.IJEI 
eMF £ffielOrleo, %. OVAl.VEI %.,L. Value. , VAl.IJEI 

155 Load Ctl!<lll . ....Al.IJ£I .. 
I, Sul'.c:lelli t ... _,A_.....1 (lSS elildol t 1S$ \JnCIIOJ.ll , VA,lUEl 

1$6 '1'.......... by OMI'!tM. lSS 1J<ICII.pl.1" ' VAUJEI 


http:JnCIIOJ.ll


--
----

Texas Commission on Envlronmantal Quality 

""JtcI-, MWlor CrHII Unit 5 
o..~: 311012015 

Addillonallnlonnalioo II provided for cens with. rH ul,nale In lhe u~r nllht c:ome<'. PI,e. the C:UflOr over IhI! cell 
Text $hQwn in blue Inckai llocltiol'l oIln$1ructioos In 1110 TIlClvlIceI GuId.1'lClI Menual - RG-348. 
Cl!arecI"1 .hown In red.re date enlry fields. 
CNtw:tet'$ ahown in blec:k (Bold)..,.. c:alcul.ed 1ll lde. Chll1l1" to thiN fI,ldl ¥l1U remoYe the I'qUItJons uud In thl'Prudsheel. 

Fage a.29 eq...~ 3.3: l... W.21Ao. p. 

lw """ •..,.,« " Rl-quil..,TSS _ ....tt;ng 1tQ"'1r\e propot;n~d,".~"t '" 8O'f. g.!>nC11Iased lead 

"". Nul irlettn, ln Impervicus .rea lOt" 11'.' prO)oCl 
p" "'IIIrage .......1~l;or..lnol\e-S 

L.."" ... -..c•• 
- n.._ --..IlII_lWoIa""" be 'ot\tlt ,_ ptOjec, .... 

'''' ..~ 

l. DrI!ntM!Mt!n PIIPMlp fIN' Inlp!!Mllon ahQuld bt p.pyiSSd!P, ,"cl\ bpln): ... 
t _ -.... bUIn/CIoA!lII ..... . l ol~P.--.....~ .... .....,ch.tllgl~_ . 

." _. 
,""" .~ ~O!.. "" """"0I<4Icpt...~ ~ .... ....,..,,"":n.~.(.. . .... . 

Post~~ frtcliort ..otr\"cfrlI :nlo9'b'J"V<).tI1.~ I .... .. .~ 

~~ ,....., . 
~ 

m ~ 

p~ 8M-" • v~ F.II.. SIf'PI 
~"ICio'nq.. to ""'*" 

AqUIIcQIc c....."'1lII 
Conlech SI""'IFiIII< 
~WIIC!"'" 
E.¢""*I OtII__Uon 

s......"s...t.-,­
v~ ...... SItII» -
WoI.e.tin 
w.. v . ... 

~. C!!!i\lI,.. ",.Imym ISS !.old Bomb" (~Illor till, 0111*. IHIn 01111 ..IWld aMP hp" 

~.. Ac • TotI! 0ft.SIe ~ .... .. ... lIMP ca:dun8nI_ 

A, = I~ ..... ~In'" 8MP(:O.1;MIenI .... 

1<•• "-.... -..g"' ''' 8IolP eaI-'" &1ft 

l , ~ TSS LotcI ,_ kc:rn 1!U0I~ " .. by '" D"'l)OMd BMP 

.. .n " - f 01 Letl ,,,..- ,.~ ~ n. ... 
5. Cllcw'''' ~C!Cllg" 91 Ann..l Aw"p" Is Tlnll"- d"lntot Ruln/ Ryt!,R If!! 

http:c:alcul.ed


• •• • •• 

--

I 

F. G... 

Ctlcy!t). Ceo"... 'ttl.,... '""ltd Irt IN 'H' Iyn lot ""....... _10 I pt!!W! .... 


Rl!1fI'-IDepIh. .-PosI ~~ RI"noI! ec..I!idiIr'II . 
~ w_ 0udIy VoII/!rII • 

OI!-S;.IIU'-__"'awp. 
0fI..q~_'""*'O ... 8NP. 

~"'_al"""_. 
on..u. fUdI~. 

OII-slltO Wit'" 0..../lI)l __ • 

S!Q"'~ 10' s--.c . 

• 
.~ 

• ..... 
.n 
:nJI Clbie IIM\To,al Capnrre Vol ..... (,.""Ired ....' .. quality lIO!u....(.I . ,.30) . 

TheIo>llQowlng -'_.. ,..., 10 ~,. ,.................,... ~y .......... \ '0< 1M _,ad IMP 
Tt. _1... IJtP T't'Pft _ MiK*, 1ft c.II "'" _ ""-NA 

l. iIII!tnI."j t\r ' xWI" CIeI9'«I a I\eQuItM 1ft R<»It 

.... ­
801Wo1InItiorIpt ''''-ty 1M•• ., htv ~__'".." ' ·"Y ,...... _ ...... 01. 1 

IttIptIo<! ..... .. 

'" 

p... ,J-a ... 3." 

• ""... PM !or 1M! Ejhn 

N;nino.... _ 1>1;.0\ ..... 

~~I>a""l"' . 14W' IN, ,... """'- _ ...... 012'''' 
IQIJ.... .... , ... _.__ 01 "HI~M!IlrrIIIm ...,.,.,~;on 1>1,," l ,N • 


II! Partllllitlll",ull!!on end fJltr!tlon Svsl!l!l 


~IHI , .. _ .._.....,. .. 2'"'.. -­.. ........ ,............_"""'"., ..... 

10. ' lOr'aoll 1'DI'm 

,..,3-e&ICI).Tl .. DJtIk... __ CtpoodIy. 1 211_'" WOV.. ,_c...-, ............. ,.._,.... ~--,
NtoIC"-I 
..... ..._WOV 



"-",,Id ~ d'I...c:. ' C3~ " 
F-. ....._ (rCa) 10"" wov ... 

Atw buill .. ' .. (RIAo-I -

UtllQG MA'....w:xJrgn D!I fA ' O-S.." PMM¥lYMI ....yn .... R.QW MIII -"," r .. 9' fIfo_AiM "'MID A '"' 
IL Arwy ..... 

OraIn&{II AI.. 10 boll T~ IIY " .. ~ _ A - ''''000 -___ 
~ eo- In 0<aInI0g4I ...... " 

RalnIall~_I .. 1.1 !n.tV 
001 !¥II....-. ,SOde~!.t) . 

o.P;pI ......* DtopII -, .. 
WIIIQ/*O IVdI Coefldlrll _ C ... ' 011/10" 1 .. 

p.. " W-.d~. 

A,.,,~.tic: ...... allooor-..-:llon - AafP.. " 
'DM", 
' ONAII 

."" 
'HI 

n _~~~_ 

" 
I u.. ut!mt I!)t Mtsho4 Dna "," h) ... !!Q.,)c!' 

I.!""'"I!I'I EQIr"'(Jn: 0 - 1.!2 ..... R.'" S· · 

• 

-D .. ..II..l.1!...!J _ry ... ' 01"',001 
y' ~S" 

O .CiA . . O ..../O! d . 

,.c...-.. ..._--....___ 
V(Yllkldl:)tal Fbo la ... - 1"QlAo~ 1011//0' "'",, 

, .. _ ........._11................ 

L " ~ Stoool. t..nQII _ ... (IUNO) • 300 (SKI .. ' ON/Or -

""...... 


o.;g,.Wk* . 
o.1gn t&cNo.. _ 0.11'"cit ....._...-,-.. ..'"""..hIi---.\..wIgriI'I _ 17.41 , 

• .., ... ... ,--. ............ __ .......... .......- ... 1_iooJK».l.l ".. ...... ,...-,....., "''''''"''''''"_ ... __

•..,ot_,..-., ............. __... ""'.......-- ... _.~-...."" ..... _...,.. ....,_.--" 


http:o.;g,.Wk


,-........ ~'--"Qf ......... I... "*ICIf_oIYWiJM_Wl.,~

l l1elO"\ .......... ... .........___.~T2 .... I____J....
~'*"'" C~ 

....... "'" ......... ~C_ • ....-_,J ...oI'~,...,"...___.....wI_Qf 

_10*'01_..... ......-..4111..._ .... 01'0"4 n...c.o ..................................-... 


1...,..wn._...._~Ior ........____ I • . e..y...,.........-....... "..... ~ 


C ~ ft,j~OHCCIdiciwIII:If 'ihe~ .... ~ 0.2' c • IboMII ec.Iflclenl • 0 $46 (1C1' • 0 )U CIC~ , 003 
I. !ItIIgn ~ ....entIty • • . I tnII10ut 
"' .. or~_ .. .., ... . ,­

o.. !\oW _ tn abk IIwIPM ...,..-.I ~ 

O .AwIOI ....~~-
.. : W_ ......_tn ... _ ...... .. 


0.00 ...... 

••"_ClCC...wI ....... ~ywl .... __ I' -.. 

c,k-''''~-........... .c\UII.....,.. ifMMhy .... 


NtI,.J ~I --..11 """"" W ... VIIUII 0lPM1 o:c.. . .. 

f....-... oI .........,fIam F..,. W fiIQ.)OIJ ...~. 
i~~ IcII' AcIuII RIW.._Iitl .. 

II, ...... w. Cenmlt 


I'tFIMlAkl COMCl'Itll ..... Y 0lIl.., It USIDOH , .. COtlTR*un.G lOla! 


11. ..... 1nMIIIt!I -. . .... 

__111_ 1'1\0 .. . ,.cw,.__ ,....... coelflc.M I", r..c.........,I'_O.100Wl""....,S._ 

t .o. ~ [' . tt. · e,)X(' ·oe~E.) 0(' ,~,mX 100J- HET EF FICIENCY OF THE ew.1N TI'E SEPJES 

eFFICieNCY OF FIPoSf BMP IN THE SEfI,ES. E., .. 6i 00 1MfCoII\\ 


eF~ ICIE~'" OF fHE SECaNO lIMP 1N 1 HiS!ruES .. E.." 10 00 1*c.N 


o00 petOIIII' 


THEREl'OI'IE. THe He"! LO.ID AaIO'oIAL. wou.D BE. 

IA. AA'O" ....I.I.IJESAAE ~ SECT10H 3 ABOVE) 


l. 5101 tis 


H"UI'<."''' 
Aooil.:l TSS ~ -. 8f,F ~".,................. c.w..o-. __.. ... ..
. K 

'SS ~IcII'~"'-,", "".., .. 
... -- ea--MoOII Su(l-.l '"' I N:... " 

-..1_ 51.. (~""*'CIIe"'-~'"ca_ 
"'""'-' $i.. w" you ... -a...Wvor 1IIO<s.I1Iaj • , _Sol. 

s..1 _ _ Oo •--.... "" ". 
,". "''''''~o--Ra .. JVJII..l:E1 

8,.,. E*-c:y lI\. .. IVAL.UEI 
L. V_ .. "'~B .. 

http:coelflc.MI
http:1...,..wn


~SSU!iMC_J~ 

'. :tLffic1&<t T"I"""'~f1\ A"mta\:!eJ {'I S5 Cff<lt l: iSS U'<:fIpq 

ISS fIW"""';\>yBMI' ItM. TSS~l' 

iI. Y2'ltcb 
R~'lU<I"'" fSS FW""I>HI'" 8MP Q'~'MP<'_'" 

Ifr"''''M$ CWI~f~M<ne_ 
1$$ ~_"".' h ~* ..~S ~ 

IWPS"'"g 

E~"""J~ ""'" ~ 
G>lC\o,4'eo Me""1 S!,mlJ)'" 


""""!\I!!I ~I Sl.. !'1 (:h~I>'''.I'''\W ffliIcr.I ,'m)" 


S\J111!~;'NS~ 


OM1l!)W ftw""" 
f'I_M~~iW!\J" 

SMP Efit.; ,"ey'" ~ 
LA "/I;"." 

"1$$ l1>M!C;<X\'. 

I. &'10"'111 T"'''',"~h\A'''''Il4:l€>' (!,SSC,rulAl(. lSS Uncaoll 

TSS f_Nb'teMP!LM. TSS ..,h~). 

~I/AUJEt 

fV1Jl1,:\ 

l'VAl.VID 

" """'00 
.Q

,;V" 
V>lQ<Xi 

HO 
'V)l.UEI 

~1f""'\jEI 

WAlVEi 
l!VAt.UE~ 

ItVA~I".£f 

~VAt.l1E! 

it¥AL!.J~1 

.. 


,~ 

" '" 
~ 

Pi<;Il M"."4:!\!' 8!>Q 

'"'. 
,'. 
" 
" 

http:l!VAt.UE


--

Telt8.S Commission on Environmental Ouallty 

~_: Mano. C ...k Unit 5 

ON p~: 311 012015 

Ack:Iilionallllftlmwtioo Ie pfoYIdMIlor c.1I. ",llh. red Itilllgil in thl upPer right comer. P" 1M C\II'lOr over ,he cell . 

Tellt "-.. bkJe incicallloeellon 01 FostrvcticnIIn IIw T.:tricaI GL.IdInee MInuIII· AQ.348. 


CtI..ICt........own in r.d .... .sa. entry nelds. 

CtI.,.cte,. .tIown In bt.ck (Bold) I f I el!cullt.cl fi~ Ctllrlglllo thesa fields w!II,.tru;lv, the e-quetlon. uaed In tn, . pt'e" IhH l -_...... 

l.,TQ.,.,...",_. R..:jui«Jd rss removal tfiUItIr'IQ lrom 11'11 PfQ~d d .... elopml "'. sO'!:, III rnttu, . d 10l d 

,.." .. Nellncre ... ~ IIII~ IU•• lor lit. ~o)oK:l: 
P ~ Anl1lg • .,..".,_ III.c=pIUOfI. Inc:IlH 

,2,.M3 

t.,,,... -..KO • 

• The _ .... -...d ... lI'otfIOI lltJcH WIooIid ... lot u., 101" fINIICI .... 

_DlIt....... bu ... l ou:Iafll . I1I.. Ieriing ... pI&n.,... . t 


a . D[JTOIQI lJt,!n E.,.",.tru ITN.lt!!o(!!)8tlpn I b pyt4 b. p royld.d !o.IPch bMlnJ: .., 
TOW dl'~'~' "" .

I'r_'.IOClr ....~~_ ........... ~buWoIAIlI._. 
 .'M.. 
1'I:lII........... ,••~,.,...............~~_. .~ 

~--..",-",,-INc:tIon ....... cttel.lg. biUr:nIr:Ir.rtIIJI ..... .. ." 

l.. ".,._" -
- . o1 lOl. ",. = 

.. 
~.... 


~8M~. V~F"Sb~ 
Rtrno-<.. ert,r:lfII'\Cy " 10 ~ 

-. 
.. Ctk""", ""xionum liS I.ot4 f!tmoytd 0..1. !I!k 0."'- Oujn by!ht I!!ectrl M lytt. 

AG-34I"'3~~37 4 - (8 '* t IiCWlCyj. P .tAo.~U 

~. l ObI ao.s. <t~ 

, , 

Aqualag'c Can~ Fatat 

ConIIrCh Stllllllfilter -
c:c:n.tuCl.o WIoIIIIIO .......... 
- ­~Icn IlrrlgatlOfl""' ,... 
v,,!ld Fa.~ -
....... 

w . .... 

...... o..S4) 

..... in ... lIMP eool<_ arna 

A, . Impe MouI . ... p!O)pOMd" .... IIMP Clllr:f>m..,I ....a 
.... . P .......", IllU I'IIITINwIg In ..... 8M!' ealcNnent area 
~,~ TSS Lead ---..a !tom Ih l eoolC/YAttrl "ea by l1'l<I ~mpost<lIlM~ 

1M 


' 0' l C\$ SF.t.o!
." ,1.13 od I=rH 01 'e lor lot... "" • 0(:0..:... 01_"' 

http:cttel.lg
http:el!cullt.cl


O'.Ifad L.. _ ..... . ..'" 
F . 0..,. 

• . CaIl",I ... Ctpty" yplum...ok.d!rill!!! 8M' 1m 10' thlt llralna.a. llulftl OIdfoll,,,. 

, .~Ra"'~~II'1 ' 
Post ~ R\Mft CoIffic..", . 0.13 

On-,;!, W.,,, Oua!ty Val,.,.. • on. 

Q4k11l>.,.. ttl'ri'lg I<) DMP. OM 
on.sl1. (~_ IhIWlg 10 lIMP. OM 

~frIdon cloII"'-atM _ •
00-8101 RutI<*~. ... 

011__ W.,or 00aIIty V"""'" • ......• 
Srot.~ 10. su..... . "'. 

T.... ClptuNVoIuIMI.......... _ ......, ..... """"i.) . I.2O). 32U Qd:; 1MI 

l ... ~-'*- ..."""IO~Ihe-*td_.....-y .......') IOtlllltt/teltd8MP 

T......... 1or 8MP TWPft_ ~ ," HI CUd _111/1. 

LBII" .!gA.!e!lpg........ ~ ..~~AG-34e 


SoIIIrI1iIlTriQll/»l.......b!llty Nt• • _.. 
imgt!ioIo ..... " '" '" 

• 1!"...fIt!! oMOlon ""0 mt.m 

_... 
""'......... ae6mtnIaI ....bu'n .,.. . 
Mr........ ...s.r-on Il0l. n .... . 

... 
NO 

_ ... _ ' • ....,,;.......,_ ..... .,, 2 1ttt 

.......... ..., ,Ot""........._dlpdloI.IHI 

t8 hrIlt1 ,""""'loMjon 1m! f\!tnl lon Sut, ,,, 

NO 

NO 
_.. 'VAlUE! 

~ MdoTIInIl.lion bw­ ft .It•• 
MI'Iim&m-.wlcnbu'rl . .... '"... IIN__ 

III"".!HI 

F......"""" _ dqrIh 01 ~ lett 

For .................. dfpII\ 01 • ,... 

19 IIlmlt!lljm ",r.m 

p'-3.e&1D3-11 

~..:l~Iy"'P~Pod. cutI!c.. "'"'*"'" PocI ~ ia , .20_iNWQY 
RtoquEJd~.t wav ~. NO c:utIIc '-II , ..... CIpoodt, w.o..IcIlIt ... ~"I 1'001 e.p.cd, '" 

pill!' fICOlIII WO'l 

!jl ...,.... ......... CtrxHDIImInt 




~..,~-,~,~, .. 
P:IIft ~IFCIlIO ..... vral~ 

Flh! 11...... (R!~) .. 

J"I!IMjI'M!_I1'ce n·rpu.~""""Q!P6£WltM,Sff!E'mp""6ow8JIlJ · tl!IrNPM1'PW!]UCN4JlY""'!MI 

"Cirw· ....... 


Ora~"'''~'" t-.do,v..S- . A . 
~CcMo ".o.aiMQit_ .. 

F!.IInW n..iIy -...- 1-.
SoW Slope (.r) ­

0a9I War o.pIIi .. J .. 

w~ RI.rdI Co.!Iio9nt .. C .. 


Act. .. ac,,·MCIiootoI_ III _ n 5wf;1e .. 


p .... WtIM(! P.....-.t..... 


A" . hych...., .....' oI lIow~ .. "'oIf'.,.. 

~ .. ~~~.. 

! '''JJ.!op tbt MI!!J!!!I DnCf!btcI In 1M "!k.M' 

~~_ Q_WAc. ""u S• • 

" 

to .. ~_ . J:y" 

y''''!f' 

0 .. CiA .. 

.,,""-­

1.1_' 

00. l1/li, 

.~ . 

. IltWQI 

fOOf.J\ .. 

10""101 ,... 

'D ,VtO' !HI 
02 

JOIVIa' ,..,. 

t OlV.11 ~. 

,o~ ......................~ 


l .. ..... s.... Lenglfi .. I( W_I . 300 (He) " I OIVIDI Joel 

U "", III IN ~ ......1 cIci IICII _ ... desiCIn ~ Mt lor"" II'! l!G.l-I3. \fie CI8;..... IWI!I'nII .. ",">clog mool!ied end .... ,.,.... _ 

IRI . _""",""'''IOaIn,t.c.t Sot..., 

.", ..". 

Fa. 1(~ oIONiDI III. 
/Iltwru'tol#'lc!ll. o'JI\'!CI t 

_____,..,...., 10 ......... (IIIuI'~ 

o..q,w...... H 
0..., 0IIchIr;I .. 
Oplgn~ .. .M' "".. 
F_Vlloc:.ry_ .,,,.. 

r.-.....lqII . 17.... 

.... , -', ...................... ___ 1,.."""''''-'-, WI totlh. ~. .......... ,..--.... may ... !ftOffIl...,_ ........__ 

'''' ot!lle '""".......... _ <to not _.,.,. ....... ~_ .., I_iii ftG.148 -.ldtftlno the ___.._....., not ... _bIt 


1', 'hUMS'" 6I!' 1 Strip. 

http:F_Vlloc:.ry


- --
•• 

,'*"_........' .. ..............- .......-_... _.,........,... .......
n..II'tro.--.,......., ....... .......
~ _ ......... _n.............. IIcow)_ 
...__..............-_lIId11'K1to1_'I.... ........._...-.n ....... _.
.,~ 

__ to .... .,_....-- ...".---..... ....... ,1l"Ao.. n...-unk....M... _ .............._1O'Io. 


..........1..... "n" _PfOPO"II , ............ ___, - .\tIef....,." """ " .......... ,..,.N 0I1I0:N, 


Ir. Wt! ylldll 

C a """'" ~ ID< IN "'.....QOI.,.. _ 
I _ dMigrI ,.,.,\11 OoItantl!)' .. 
Aa~ .... I11 __ 

O . IOOI_hCUlllr::IMt,.,_. 

R~P~W' £quadoIo1..5. Vo-_OIA 

o a RunoII..c.~ _ .. 
A . W.III~_In ... _ ..uII . 

1..oIod~b\'w.v.-..... 

•• "-"'" --...•• ...-..~ ...... """ 1 1 ~ 
~ .... ~ ......6on1 ... .,.1C..... ..w.. "*"*'_ 

AQuIIIIW"Id "'*"'IY " ""*"w. V'" ~ 00curI_ 

~ III ....... .,...-d~ Flgon 34! fIG.34,. J.J;l .. 
EIIdMty ~ "" _ RaNIII-..., . 

.. 

0.07 C .. """"" CHHlcIlnt .. 0.141 (ICt. 0.32t /ICl. 003 

1. 11M'1cNr ,­

0.00 IMVM<: 

tVALUEl IbI 

0 ' 1M'oou, 

II. '.Ii tt Cctpsr.. 

PfRMUJ.U CONeIlI'lI! M4Y ON.,Y" uno Ct. nR' CONTIIIIIUTIM;llottf. 

11. ... "'rnle1 It! • Stdp -." 
E, .... 11 .!lI· E,I X11 • 0.65E,,) .11· o.~')lllC 100 . 

EFFICIENCY 01' FlFIST SMf' IN THE SE.AIES .. E, " 

EFFlCllNCY Of '!'HE SECOi'IO lIMP IN !ME SEAlES. Eo " 

TliEREf'OAE. I'KE NET LO.IrrD RDo!OVA!. WOOLO e.e­
(II, AAIO h VAWt:S ARE FROM SECTION 3 A8OV!l 

». S!qrngRlo! 
~ 155 ....."..... IIWPo..iNOI At-. 

lSS ___ .... ~_. 

--. - -.CIbiiIIed ModI! Sia.(o,l • 
AduII_ SI•• 1iI """""" ......~ In C«cuItIed 

""""" SlM 01 , you .... CIIOOIIng • \Iro;II< ~~"l ..----. o-ao..~... 
FarodIcI~ """, .. 

IIWE~T. .

'""v...... 

N .Ol "'-' HET EF1'1CIaHCY OF THE B/IF'I IN TlE SERIES 

...".­

..
,.,."' k 
~ ...,.w, '" 
, ...,,.,. 
~, 

I V""-U£l .". ' 
, VAIJJE! ".,' VAlUEI 
.vA,l"UEJ 



•• 

•• 

;S$lca<>C<Mol" 


IJ SA! ei<t~; 1"*","""",: A""I:.b(",' (TSS t>:ld\ ~ TSS U"C1ipl) 


rss rr~a""~'jlJ~;oMP I~M~ 1$$1Jil~\) ~ 


Z.1._ 1!ori.ct> 
p<Xt"....~ 1$$ ~!., aMP D<;I>lUlI$fflh 

~1ou.CO,..,.O>'Srt_~ 

1$$ R$mc"'" for Uil~l!6 AI*" ~ 
itM~ 'ii,,,,,,,] 

€m>l:w.._~ 

CiI',\lhval MY;la1 $'zo!') ~ 

_M"""'S;.... \d~Q~m;:;l;!I;.!('j!)" 

S,~A"l" 
!),.i!rl:"", Ri!lIi .. 

8JJfijS'(l Overlilm ttr,., " 
!)WPE~"'~ffi:;Y"'~ 

"'Va'w~ 

lSS \.-1'>1<\ C·tC1 " 

1< Suffi~,(Itl\ 1 'MV"'I!rn "",,!Wl ifI \TSS CN<SJ: t l$S \J;'l.~"t.J 

T$$rlf.!<t~1 by PoMP tnt t TSS\kl;;JII:)" 

tV",~1)tI ~, 

~1fi\UJm 

""'A4,.V(it 

NA 
~ 

0.00 I:, 


.A 


'''"'' 
_A '" 


....,ceo ~M<>dd $'W 

'"WAU!EJ '. 
~ 

~VA-vai ,'.
'VAlva' 
WA\.vel 

tliAt.I,;!l;1 '0 

~VAlLE! 

IN'''.lii' 

http:1!ori.ct


Texas Commission 00 EnVIronmental Quality 

p,<>J-tI_: Manor Creek Unit 51.' 
0-. IOWp....:l: 3f1G12015 

Additlanallt'l4o!nwtlon It provided lor ceUt with a led tri'rlglt lrl tht upptr right COl rlar. Pl:act I'" e Ulto! ovar tha eaU. 
Text ~ In bIut Irdcattlocrion of inIIruCtionIln the TteI'ricaJ Guldanct ~ual - AG~. 


Chal'Ktenr -.own 'n rtd al, uti! entry fields 

ChanrctelS snown In black (Bold) are C1Ilculatld fields. C11lK1gea 10 \:hut fields w!lt romavt tha tquaUans "'ltd 'n Ure sp''''~heet. 


1. !h. Re!!II!r!d lAid !tt~uctIQn lA' 1M Iplt! pwl'S! ' 

l~ "''''' .~<:! _ f\equlred tSS ,_I '''''L>I!InG ~om rl'tR IlIQpcHd ~p!'IIt!1r .. ~. oIlr>crMHd IrHd 
A" - Nellrw;o lliU In irnpeNlout ...... 101 the plO~ 

P .. A..,grrallf """""" prtcipblion. 1nd1e. 

s;:. Oto.: O~~w." Aer:oCI'4J 8aMCl 011 VIII Etrd,.. PfQjocI
CQ\onty _ C«NI 

TOlal P"IIteI_ Inc!.- In pi'" . _ 1 ..17 I e",. 
F're<I~'1opnen! IIII~ ,1"YMIlI> Mimits clltlI I>lan • • 0.00 loteS 

ToItJ c__ t ~ ..........~ two_I d two plan' Ern?'II WItS COO 

51,.." 

"'" 
236.065 5.419 

ToWpotI~~_Ira:\IorI·.
P. 

D-'t
33 _ ~ "" 510.' SO 11.11' 

I1. U 

..... "" ... ~. "'" ,bs 
• Tile ~111,," ...1e<td .. _ lieid. _ to. \elf ~ 101111 PI" .... 

lie ~ Taw Or>-&Io ~ ...... lire 8MI' Q1.':I;tInw1l_ 

Jo, . "-,,,.on ....~,~ ,..IIMP_....... ..... 

". . P_I&,N ......lM>g lfl hi _~..,. .... 


L • • TSS LOII~ ~ 1rom 1....H.~I ._ i71' .... PlO_d eMP 


' oIl«1"., . .n". o .". 0. 00 lICIM otIC ,. -~" , •• 
,~,0. 11 IC'" 0.17 I.".> 01 all 

~ . 0.!7 TOIII It !I. 

.. s u . 

To."'~~._. o~ ~fl 

P,e~1 ""PIMoVlI'N..,1Nn "'l~~ .... .. 0.00 ~.. 
~__~ImpoMov..... ..,1IWr "'ar.gI ~ .... _ ~..on 
Post~~~ _.en ""'"' cItMIagofbesWoo.doll _ .. 

.......... _.. Ul ..
'" 
3. lo<tia!. W. plOgond liMP Cs! Qe ' cr this bello. 

~C.flriClDllFIh......... 

~SlormF"~or 
C<!natIuc:t«I WlJlland 
ElI..-OM....;.,.. 
GtusyS'" 
~I'''­""'­
Y~1tUtd ~i~8' Sl!'~ -,~... 
W~Ba.,~ 
WMV...~ 

o00 ;>e,•• cllC 
0.1 1 lcru 0111' 
0.17 Tobl!1C ( • 

" Cal""'a f!lS!lmpl Am,,1I!! Bypgtt!o 1M 'M jf!:wIMM bg!n1CN!!.n ItII 



•• 

• 
F .. fOlYlO! _......... 


.....-.Pm O~unI RunoII CoeIIci.. . 
0..-",. W&IIoI OJaIty~o. 

___ 

QIk.' • .,.. cn\'*lg"'8.t.F .. 

Oft.-. ~"""__ ohirWIg ... 1IoIM' .. 


~.cdon ..
01 oI-liII_ 

011-..- RardI c........ .. 
OCI-A w... 0uiI!ty V...... . 

SIo<-ot for ~.. 
T...~Volooml(Nqulred _Mr.-ttl'....aImll(.I. l .tII) . 

no _"' .DO _-.•.. _.. 
.oI'MK 
101'1101 ~ ... 

1"- toI1ooo6nt _'-_ ....... '"'~ .... ~_~-.....c..l 101 .... ........, ....' 
The _. lor" fl'PH"'-~" c.. CU.."'- HA. 

~""'~"I' 

&"'III'IIi~"-IIt)o .....-_. .... 

__ba.. . ,.. 

..., 

......... bao_ .... . 


...."",...... _--_. .... .,M~_Dl.aln_ .. 

_.. 
IQIIte tlll ____..,"'.1'­
__ _ , .. _ ......... _dtpUIoI.fMI 


_... .. 

"""'" till 'or ___ dIIopItI '" ~ 1-' .. 
__.. ... ar.... ..... o.ptlo ..
!qUIte.... .or _.__.. cIIpt" 01 • 11M 

" 
, . 1Itp!t'l1ion Iy."', _.. 
Il , wr ...",. 1'19"3-.... 3-1 1 .. c.oOiclMt ........'_~. ' 20_ .. WO•
.. UoIc: _ 101011~' ........ IN ..."'--"""" c-*I 


.......~WO'f' 


n. Conrrrwttd w,!ltnctI _.... 
I:a.e.....cnw.' ­
··JOIIT~_"""~)__......,t ... ~zo·o. __" _____ ~og\c'" 



f:l.1IQ'.. ruo Secl........,,_ ch.~ CIjladt1 .. 
~" c-n,.tIB (F c.J 1D Ir.I WCN .. 

FlII:" ~,., lift (e;o.) .. 

n« IIQIi .".,.......·0. roll ow. PgL.I.Q'6J1G IMPIo I LgIP 1If1lAY1ll' ME. w,g uepu FLa. "AIlS • NOT '6' me Ano W&T11l mit! II)' yilt 'N" 

lJ.o...n.... 

~1Oi_ IO O& r"IlWby"S"'_" .. 
~ ecw., ~ o..:n.g. _ .. '''' ­'''' ­~I~ .. ' .. I .I WN 

s... .. sq.. 001 MI,SiOo Sopoi 111 .. 
OW O" w.,... o.¢I- y .. ,,,. 

WoigMed ~ cro.I!IC>tN _ c.. .OM~ 

Ac., .. <:I',","," I tc(l1>n11vn 01 JIQw In S_:... , !lIVAJI '" 
P" .. Wr.I<Id fof._.. ' OIVIOI _ 

Roo " h"O....IIi!c "d·~. ClI!o.. grgu·HC:llctI.~.. .. . QIV.G I-.t 
n .. MIr>nong •• ~... c...tllclem.. 02 

1M Uti", 'IM lItlhgd Rotql1!. d ' " me RCj=3:tf 

b .. ~.ry ~ ~DIVI~ Ii"" 
y' " S". 

Q .. CIA .. re.VIIY c'j; 

'0 "*'*"- u........,... __ 
'-'9h 

l .. Mo...."'s-.... IAtOQ"' .. V lItt'HCI · lOO (...c! = I Q1Y:'1) ~I! 

OKIgn Q .. Cia .. 

~.Eq..al"" O _....-.. 

~_,.....-,:Ila 

"ow YfIloc:IIy ...........m ..
l~ 

.....h1(b1.. _). 

OU;I1'W~­

OHigfo OI~. 
Oel lgn 0I0;l!M .. 
f low Yl lo<;ity .. 

""""mlm l..l<"lQ!~. 

.cItV'lJ! do 

on ..."'. 
.01'1. 0' PI/!: ,my Q I _ 

.. 
0.15 cis Error 2.. I QW,or 
0 33 ~ 
0 32 cia 


g7 4l1 ft 


...., <II u.. '"""'''I ........ do _.-. 11M _Ilgn _""__ rOfl~ In AG-l<Il. U\e dHign.....-..., _1 be "'o~H.d ..... In! _ ,_f...., 01'''' ~"'\IM tl!l <10 "'" "" .... In AG-34a, ""'*"'''1 Iht ._. toollom ...... _,_ r~__ _ be ~ 

1f . VIgt!lyd ';1" [ lidA' 



••• 

"""-_ no c _. :I; .. ~ Iw .........u._<If'- cd ...._ ...... ""'" 

TIIoI .... _ ;. ptO'I'idtd _ ... COIIIribuIlooI do...... __......._ n IMII ... .-Icon 01 _ ) _ 


1M "-'!low ~ 1M ~c_ Ie dtecteoI_ I S 1M! ot .......... h!tet 11... _ --'-II....... ~ .. 

...roewlO _ of 1IIIt\IteI...,uI_ ...". _.___ '" , .... _ .. p .............__ woCMdl W
r-.~be. 

11. WI! YMIIIt 

, .... UIIaiI..... _ ...... _ 11 ""' ­

AGl4I ,..,),30 'oquaII... J .4: 0 _ CiA 

C . 1'I.rdI-scitft\ lot ... dtWoagw I,... 0." 
I_ dHIpn " inCa'! inIInst\I­ 1.1""""" 
A _ .,....,.,~ " ea '" I:<W._ ,~" 

c _ ..... ,-,w In cubI<:: _ per ucond _ 

C . Ar.noII' mw~_ ..".W_ ......_tn "'._...... 
0.00 ....... 


• IItypIoM ac..... _ ....... ~01 ...' ...... 1 1 ~ 
Cork......'" ~__ lor h ICI... ....,.. ""_~ raloll 

__ AanI&I ~ M..tOdI W_ VI'" bJprH 0acutI .. 

F'.aior\ .......... _ kn Flgon')'2 ~ Pacw).32 . 
Ea:Iwrq AIoIooaIaoo 10< -.. AA-nIaI ~ • 

I'''' nMs Cppgn 

nAUl!.dll COJOCIII!TI WlY 0f0I.,Y.. U5lD ON rttf CONT1U8UTINCl ION! 

EQI _ [1 • (( 1 . E,t)( II . C.t5E,1 ' !1 ' C.2.!5E,))l )( 100_ 

ER'ICI ENC'I' C~ FIRST a",,P IN !'HE SERIES .. E,. 

EFFICIEIoCY OF THE SECOI'CI8MP IN l)£ SERIES _ Eo " 

f!.l EA eFORE. tl£N(T 1.0"'" I'IUIOvAl WOULO eE. 
I-' AHO",. VAL.UU AAE FAOtol SecTION 3 A.eOVEJ 

L,o - E ... ,)( P )( ' .... )(34_6 .. "" 1(O. 5~). 

"",,"wei TSS ~ In lIMP o.w.ag. ArN­--...."""'"""­TSSI'WrMNwI b'~"""_ ... ­ ---.Cftu>aMcIloICdII s..tll • 
__ IIIII:OI'Sirw \ll .......... pOOW;Jwd In ~ 


_ $iu '" ,,... ... CI'IOOeIo!9 . IL.,.... modwi ">W) .. 

.....-. 
o..rtc..~.~ 

~o..rtuw Rattl . 

6Ml'E~% . 

NE'l' EFFICIENCY OJ' Tlil! &/.')'1 IN flo!S SER:ES 

7000~ 

' ' ' Ulba 

.. •• 
.W K""'" b .. .w. U _... 

0 

•VAI,\,I! I ' 
'., 
. -

IVAIoUE I 
,VAlve , 

http:Pacw).32


•• 

laVl~ _ 

T55 1.C.l<l CredI! _ 


.. Sumo;\t", 1 ... ~_ ......,..~ (TSSCncra ! ISS llflQjll. l 


1SS T,et_lr\IaMP tu.o. lSSUncapr.1 ~ 


II. V9!"l!Sf) 
~"'TSS 1'1 ..".,..,,1 In BMP 0<;0"- '"""'" 

1mpeM"", Co..,~n.,...t ­
TS$A_lot~"''''' 

liMP $ ;lOng 
EHee\IYe Moa • 

~I'" Mo<IeI SLu($) " 

At:!uei ~ S'u [.Ichoo,;ng l.ttI" modeI .lz~). 

Surtace "'~a" 
OvGt1low R.n•• 

RO\J~d"" 0...."'0'"' Rat~ " 
8MP Elliclt<lcy % " 

L. Valu, " 

ISS Lead C,l'(Iit. 

II SuIliCler1! T,.armeru AV\IIlabl. ? rrss C,td<! ~ TSS UnCllp!.) 

rss T1W_"I &/ BMP tu.o • TSS Ur\eapq . 

, VALUEI 

, VALUEI 

. VALlIEI 

.VALUE! 

" 0"'" 
0.00 

" 'W' 
V,ll)OO 

7.10 

'VALUEI 

'V......UEI 
'VALUEI 
lVALUEI 

,VALUEI 

.VALUEI 

'VALUEI 

~ 

k 

" 
~ " 
..-
PiCk Model s.,~ 

" '. 
,'. 
'" 



--I ~ Manor Creek 6 It BMP, 

Impervious 

::l Filter $triE 

Sl,Jbbasin Toti3! Atea Acreage Area Desired 

I Data. Area Tre~~~ Treatr~:~t Method (acr~s) ~ Trea~~ (ac_r~s) Imp % 41 (!b~L LM(l~~~. LM(~~~).I 
4, 6-1 DA 6.5 &. DA6,6 Sand Filter 15.59 15.07~·' 6.595 42.9% 6936 6009~-6323' 
1\6-2 DA6.B VegetatedFilterStrips -r56 1,56 0,572 36,6% 536 513 51? 

-':I; DA611 VegelaledFilterStnps 1.68 1.68 0.572 34.0% 538 513 51: 
d Finer Strips .YI j 0.857 44,9% 798 770 77 

;:>mps 2,24 2.24 0,857 383% 803 77{ 7~ 
d Filter Strips 1.55 1.55 0 36,9% 536 513 51 

A 6-8 DAB.a Untreated Release 0.22 0.22 0.15 00.2% - 131 F 

A 6-12 DA 6.12 Untreated Release 0.30 0.30 0.20 67.90/0 - 183 ­

Total 25.05 24.53 10.47 46.0'%f 10147 940:2 

Required TSS Remova! 9401 

_...",-,"""""\ 
__---::\t OF r '\f __rj.,t-.'.",,····· 12 i- ,

_*.-" ·•. -'u·,~;:: ," ..:.". ,)_~ .. *"'A',,*:" .,,,11 

~,.,.................... '':. ... ~ 
~ CHRISTOPHER I' ......" ....... ~ 

1....:..., ....."..Vf1N.HEEROE""t:-"C \ ....,.".".........;t 


,,'"Po '. <93047 f «-- .,.'t.~~'·.:.<;ENSt'V.."'·~~J'IuS ","..~ ..•, ~"V---
\t.l~NA'- 'C.~..._J 

"fiI'" /7 /
~~~~/P£ 




P,oj;.ttN!m&, Manor Cre-ell Unit i:I 
Pm 1''''1''',.4, 6f1120ifi 

Additional In!ormw\!tm ill proyjdecl1cr tellS ",\tll.a I"$d tl'iangl-e;o !he IIpp.r ligi"tl ;x>Hle,\ f>lac& tnll ellr<;Of (.J'lGr (M <'01L 
Text s'VrmI if! UIJe (ndiC<ile i:x;aliof\ 0{ irl~iOOS ir11lwl T ectmJcal G~ I>'(!f!\lal - RG-:34$ 

CMr<rolMS sOOwr; in ,I)d $ore ticla entry fields. 

Cha-rlle\l!u .Mwn in hhtck (SaId} _ c"lc(.liwhi'd vatU&. Ci"tll'\9l!)Jt(! tfl€1W l!cldll will mmo...,lhe vquatlam used if! lM .;)rudsheel. 


4.<=... "",..a'" Re'i"'rndTl:lS~ """.(tong "",,,,tNII"'p;:IKddo"';<cP'MN ~ 1I(I':.,,1lf'~.<dIc"" 

"''' NIII~' "~~'Vfj()frtlPM!!!tI 
II" ~'1IQ'l"""""lpociPl~'~ 

S430a:1; Om_ ~1LM61:1croowl """"aM 1m lh\"~ 


C%>.o1I)< ~ C""""" 

Ttl!lIit<Q:«t<l1i1tl"dula<!"p!(!;~·~ 4(1"" 


"tW<wd~f;lIM~1 i"'~""";""". ¥W "';hll :Iw iiml!;; Qllhe pill/! . ~ lVH 

T~WI \'lIl/J-<;!w"I¢Prtlwu l,"p~",l¢uu'~_ \<!WJlo \Ile IImll$ oj the pl.!n' ~ r lOA/ SFlLoi 
 "" 

r<>ffil"!)$(_~1"'_! h$$1'liQ<>S oo_lfact:c~· ~1Of' 51 6,Zlt 

II-"L....-i¥!. .----.J"''''...., 
t.._.. ~ .., 


. ~ ",,0<>,; _""': ;,., IMw ii»h:k 5",,,,,14 Ni I", l;,t l"t~1 "",1«:1 ~,,,,,, 


A$-1 

''''''I,*~bM\MrJ\W1 WM" i$M -~ J as >ft,,,,, ", iC iw !Qw 

I'e-lHn-.tx:_ ~MoC't !'4a ..ct;le dt1\1tI~¥w''liw1Wl $111~" U'} 
~~~~",~~dtu:i!9t~l\arn" 1U~ w~ 

2£.. """""",w!Hi't 
PC$~I\1I'WI ~!lMc\!S r."o;." M!1lI,.,1hI"'\:a&"._1MU", - U91'.mt tc{M!.-.1 

L.._"",.~ ~ '''' '''' 

p~~~ aMP ~ SM~ Pllw 
P"""''''''''!',;:OOilt''' n "" ..,lim _SAAqeq, ~'t4«I. mtf 

C¥iWd> S«>m1'W¥ 
~WQj_ 

~OIt\i:wIJM 
G,,,,,,,,,,~kl 

"",~nll;m I "l"gIl~~M 
$~~dFl'W 

$10"""''''''''' 
'1itg<1U1fMHw.$.'!lll<' 
'1N1eOO'.. ­
_V~>i\ 

IV. "" 1<>\$1 0.-.-$"" dr;>trTsQ<!' 8'''' ir.!I'~ Iwr allctlm<mI ."'" 

A, M !ttPIINW" ilIM (ltOfJ~ 'n 1no eM!" ¢.tlt!"M~1 at~5 
A,. ~ P:.MiW'I .",,~ ,.,,-;>!"hg '" :he a\l'" ffll;r.hffiill'l1 MQa 

t,., .. TS$UM",~"""'\I'l~'*~te_~&aI>t"h<;»t<ll;wW ayp 

1.&i a~".. !!lIe"", 1\1$ 

7&1~glli"""" 

http:I'e-lHn-.tx


It". 

""_~I"~ 

i'w Cey~I<JIltrvr»F.u"€fI Cmfl¢.... ' ~ 


Cr!'5,1~ WawrO"";r!'i Vel"", .. " 


Ofj.W ..W\¢t4~1OB:M?'" "00 

('&:'<4;;!~~<;;r;!I'<m~"eMP" 


"lI'O<"lc.~ p~<1hlf' <)1 (If.;!;' 3'.... ~ "'" , 

Ol(.ii\a R1J<'liIff C~.!lI";.,"j ~ '.00 


O(f<$ita l'Iator OWlctf Wlum6 ~ , 

SWlUl' (.;j, Sodi""'nI ~ II<I~ 

t41111c.:~V"""""~_'!..witJm..m.(s)"1.t\J)~ #4l!1 Qb(:~ 
The !QH:""mg ~_ a", ~d 14 ~,..,,/at~ !h _""~;! w<ll>< ¢l,,!i!~ ~~~,) I", \1w ~"'ct~d tv£lP 
n ... "01;.",,, '''' bY" hJ><:s"ct ~I<!d;" etJ C4~.."J ~_I<A 
~,y~ GMi'\jMdf!$R\IQ<,o,!,<! ,,,PtL't411 

S<>IJ 1m;IIR;\kmIp_ffilSIIIIl'Jtt ,sb ~ ",,'11- en., d.Wl"".... d "",,,,,,'"".I"'z~'~V< ""~~,..."" \0.... cl II!-_. -""" 
~-

~~*'" C$.\>""'n~ 
Mn:rn..mf<4_;#'\~""'n'" 

, ­
"" '" 

~0l1W; ti)< "'''''_ "ij11!,~o.lA ~ IN!
_*410 tl)< "1\\. "",m_;", dall!II;>!' /"", 

SF e Go;$l D5pth 
',;,'-:1$ 

-"~k!!II 00 ~-
F,y mi~_",~w, mil'" g1: I..., ro 
rll< c'"!~ W!>IC' .;.pm 00 ""'"a:!~-"""""",,. !.Jill f '" "'~'I,...,m ...~hM "'*1»" *: ~ fMl 00 -"" """ 


Aa~"r,.o ""pa"'1~1 Pt"'laM"' Pco< .. cut", 1_ r~'''''''''''fl1 Pc", ClIp,,,;Hy ,a I ~!Ilim... ,M WO'f 
J1",,""I,ed ""Pi-JIly~' WOV E"""'!'~~ ~ cub!<: 'ae, T:;;(;>I C8»11C!ly ~I'",">J i>o ,to "",,",,",,,,1 Pvcl Cli\l~<Jy 

P"~ ~ HOC"'" W(jV 

http:ij11!,~o.lA


i'I"'lWRlJ Sed fl"<;I<ft1l"" oN."""" """"""t}- ~ 


"dl~' <:3""'~""" !~J :0 """, WOy ~ 

For... , b>..;lo .r~~ (,,111.1 ~ 


CrIl''''"1l"Afat III bl ;(fltlliII<l by\h<o Sw~f~ '" '" ~ 
1"llt>r<'!o\I.! C<;ye' I~ ()ra1M11" ;1'.... -

Rufnlan '"l.n3itt * I ~ 
Swal@ SlOp;; ~ 


SMi~;~(,,~ 


CIW~ Wa1<>·l)<j!!lh,..y" 

WfI'(lIIl()d f\(!,"O)fj :~'~!)llI" c" 


A,;,. '" _ilH;i!IiIJCI~ ""*" 01 Wow;'" *"'iii" 
r-d ~ Woo:e1l'<!~ ~ 

R"~~~,~iI¢.. ~~,,~.. ,,, 
" "1.Hi1,....II. I?t~4MK;;leq ~ 

MnMlng'li eq~~tiC'" 0 ~ 1Sl Ac. R"~~ S" , 

b~~'<,/ 
y"'S" 

Flq,,· V~(o;ily 
M,rn"M.. l""'\!m. 

~"""''1IlIh ' 
::;""'i¥' O,!Wlil11l" ~ 

AI:.. Y~~--. 
-'""lM1¥1>' 

~"t,: 'B~l 

" " 
"' <WIIid<;i"" 

S;t.ll,jj.IW\ 

'" t~),t 1M: 

vev ltf\l$ 

000 ""<11$ 
111r\1h, 

CO'.r51Vr., 
o:n II 

ItOM'l)' 

l1)NIi)1 d 

tOIV!01 I(wI 

tOIv"iii Iwt., 

("",1 " '" 

.,, 
'l!Q~ " 
<~, 

(HI c'! 
,$.j \J n 

~ ""'1<1' _ tMll.mW'g v.l""" M """ ""'''' If',,d• .,sn '~<I.>I"''''",,' $"'!Q>1~'~ n<).+l*, \h. ';"';9" par........,." ,,,,.,~,, ru?1l\' "d alia 'h~ ~I.", ''HY~ 
It ~~Y"'lh~ ~j»9 ".,I~" $Ii~ * ~<" """"', !".e ~""'!i~ '~Q""''"'"'' ~a' '<><1\<,ifl RC·:;.4!, "I<:Ie" ng '"U .."",I<> ""'"0'" '''w. II'1\'f ~(Il b" ~"%ib!e 

http:S;t.ll,jj.IW


Tn ... " "'~ "" .::.:,""4'it,,," to::;d_ 11" ""0"" "'.11 I". 'GC<! '" $"" '" ~(...k" fi!!"" ",,~,
n"" 00". t""",'"$ ,~ pt.::Vltbri ....!wl< ,!w 4<ll'i~'!h>$ <ic~ "'<U OOU t><:, <!~tJ f1 h.... (ik.n"'~ d ilc'.» "'ftd 
Ill" .",.." il<rn< i(IJ>i'Y 0>,. ~"'" _ b ~tad~_~ ,~ '''''; eI (IJ!P_ rY*i Ji"P!' "'4h <ru>1"""" ~ W M"-m 
.~,~.., H 'M' '" ,"1ww ,~j_ <"ii\h J ffilll1ffi\jm ~'~I'!! cll~ Tr",* c." « ~ _~ h 91_ MI '"'''l1 ~5 1m ~~ N""O<h ~ 

,Vc ~ ",~"n OO~'" fo< !hE <!J""~ ~'ija ~ 
! ~ <l"<W;;O rainfa:1 "lII~tltt '" t 1 ;r./l'<l~, 
A ~~ .. ""QlJA'Ii!1iI~ '0.... 11I~'n 

0 .. A,,,,,n ra'''~'t>bIW ~ 1l.:W {);ll)b 'aW~~.t_ 
A. W,t~I.W'f""&._ ,,,lt1....~I WIlR ~ j;9 '1'.ntfi !.&I 

IIll>'t!"lS" ~N"'~ il.' lffl<'I,1! ,n"~""'t '" In, ,"~" 1 ,,,,,1\,.,,,. 
Ca!<u!~!a thu Mh~'''"'t\' '~d,"",,,," 1.::, 1M ~~'"~( f~'~la:j'!l!t"dI1 ""'<I 

f ..O"!~ .,; "'~_dI",. »ou'~ M RO-J;il> f'1\lf ~~ ~ 
~<:¥~i(m 0' AI:W1>I R;ilh!{ In,W\$i('f" 

'>'l!::"!?"CR!i.. tH$Mrf lOAC IitMOVA;. W(::\)lO 6a 
IA,mCI"" VAU;fSA8E rAO.. SECTION J.A8OVfi 

>t:_<14 iSS F=..a1 '" II"., o.",~_ 
'~<lI'I1",,"C{;_o.~. 

100~~"a' lp' W'~<"llId A"Il!!. ~ 

E'fueHVll N&. ~ AA $A 
ea"""';@(jl'.'!¢(tw $.l.li(sl ~ .N!A 

"'-",,",,-! Nooffi s,;ro ( j",..! t'e ""~",,,,,,,dt~ <II C!<kuI8:.Jd 
~.I $,., il' i ;<L .m ¢'"» "9 Ha<\lm "'!\de' ~"'l ~ (l ",,,hi Sow 

~"""~~ lW;' (' 
0..._ Rffin ~ ,V:.J)8 v~ 

R;,utI~ Ov\t~$!< 1'\$.1.. ,. ~VA,W£, V~ 

w.weH'$Q";:Y'~ IVAl,.Vr., '" 



~"VIlJ\lV ~ 

15$lqi\llCo_" 

I. Sufl"',",'1 1~A""i ",,10' ((SSC"l'IHk TSSU'"""!'t) 

1SS r...10'Yr1'!O! ~y 6W'i,lM __ 155 UtcapU" 

~ 
n_""';7$S~1!.I" 51041" O·,j,~.!;'l~ 

!"'i'WA:;uS C<l.... , O'Il'I!'__"V 

,SS RM'rC",,1 fg' U~"""jwori "'W ~ 
i!J'.IP l$i.·ng 

tfuo!f... Arw ~ 
~!¢d4::oo!Sixa(iI1 

,4t~ \~OOill $><tti (lI ~i' 'Q''Z'l' mQ<l!i1 tI,~) w 

s.r-A«>t" 
O~R""" 

R~,",1<Illi"i CflUf_ 1'Iit1!> .. 

liMP EmCill",GY %" 
l~ Value ~ 

,$Sl~~dO,",,!~ 

1$$;#t~rJ Tte¥lme'" ~""'!tf (rssc,~~~ a TS$UtI!ap-l 

15$ r"",v"W:1>y1!1<.IP \tN ~ TSSUoolPt) " 

j!VA..UE, 

IVAtul£' 

_VMI.t\SJ 

.vAlUlt! 

AA 

"00'''"'' 

~A '" 

\1"00<) 

7.10 

~VAt.Ue: 

~,;""WE' 

....A\JJEi 

.VALUEl 

fVAt!.II> 

tVlIJ.J,I!i1 

~VAUi'8 

.,'0, 

fu, 
~ 

~ 

V. 

;o;d/M~ $ .... 

e 
'.'. 
., % 

"" 

http:fVAt!.II
http:r"",v"W:1>y1!1<.IP


Texas Commission on EfI'.IirQl'lmenta! Quality 

P",\<I1:t N~m., Maraf eMil" Ut'li! {> 

Oa!. Pl"lp"""d: (J1t.!015 

Ae'l1i!io,,;>1 j,.,rormaro" is prall)ded br tells with II r~d 1ri~nglil I" thQ up,,« riShl corner. Place 1"" ~\lr$Dr C~ the c.lL 
T1i4 shewn I,., b...oe IndlCatll kK;a1i'nO!'II1:tUut!l,:l-M ifjlhe Te:;hnjl:ell GukJance MSllual- 1'10-348. 
Ctll\r-lK1ers show"l" ~ lilt <latA MIry h~da. 


ChllfN'UlO 1!Incwl1111 bleciot 15ek!) 01'$ ¢t;icvIJtu «(lIdS-. COO<;g9$ \0 thetm flelds will mmo'lt! t~ "GUatioN l.!jl,d 11'! the apnxtdsheeL 


t.... ,,,,,,,-""'-'fiCl" ~ i!it¢>>«!d"1SS""'OOI'1I1 rw:.IjrIlV"rMIl<>~""d ~e'1<l"Q_I'fI; .. 1lC"<)l """";tJ;Il-o ""'J 
A.,""II!I inaeMe ill i.>Vi"", 'rM to- IN! p',*,;:\ 
p m ...~~~gQ tM4~1 ;r$¢'{lil~I'''~, !~ct.M 

,,, 

L.,,,,,... ~~ "" - fj",w1...,.; .nwe<! in ~~ h'~l ,""~I(.", I". ti'~ 'el"i!,-"""" $'''''' 

R-J;!tlit"(lla.llHMJ?!l[Jl!~rt!Thl* lolg!'!'MllwL~d bo RWdl!G Ig' "Mil llnlol: 

Ol#llllQ4l SftlrJOutt"ll Ar1I. ~ ~ A 4--~ 

,o);J <t;",00\;!> tla'*"=Id,,' ImW ~ 


1"l$<!$W~"'Pi1"'Q"'" '_~¢'l...~~ l!"N ~ 
 os, ..~ (lI1C'cd')l/, 
1't!<W<~~4_~1!~~~_" O-'.W "",,"H')",_ 

RffiHX"'~OON ~ IIJfd""" -.¢:i~ "MvnIO<M'JI ~'lta • 0.57 T_I(; l_l1.,. __ '" 

?n:p::<M 8Mf> '" Y§i,j*w,t<l "-'N' $"'11' 
floo!,..,,,,,,,,) e",""-,"" ~ all />il'''''''! 

A<;w:ug:c c,,<l!'<f\;1\ f!'1{~' 
a:QM~~wv. 
CMkltII SiOOl'f'I\e, 
Ow:w\lilmMl Wtl~~fld 
~~~n 

CI'MiIY trm"t 
I'IiIWlMr.! j"'l1tt\:;~ 
Sa'dfll>tal_. 
V~ F¥!!l- $yips

""-,
Wt'&SI'< 
Wt,\i'JIulI 

Ar. ~ T~(aJ O"..s~ij d':;;r~ ai~~ It-. th-o 8M? em_I __ 

A, ~ lmpGrVwuu..-. p.""~.ro",, lI'a aMP I«IId'>rm~1 II,'" 
!Iv ~ 9;1l'1\l;I1)$1<1).1 'tI""1f'",~ ill"", S\ff> ~_I.'JM 

"" ~ T$$ Wid $'toO.O\J b:.-n :1\''; %1ft_I "",, ~y \"(/Il'wrn-itdllN.P 

, 
"" , Q91t",m;1lIlClw_

(tOO_w_ 
as! Toll!! (C;"",,", 



fl .... ,till Daplh A 

Pa ... CtIWt'W'-""', ""'-oil CooM,,;oo\ ~ 


C.wtl<> WMl' O""Jt.y ~"'" '" 


OIH"'u~a d'&:~"'O Jo9MP ~ 


OIl-r.:1Q '11YI<'I"'~ ~drn(r>"'Q l<:;'!iMP" 

~rntCl<(lrtr:)¢'4dl:ma~ 


O!'hilh~C~~ 


Olhl"l<l'W~CWhly'i""""8" 

Sl<Jfllgi la, Si<llm,nl ~ sn 
1_ C><ptylt Vol""'.l'.qul''Od ..lIt<lnl....oItw ~at-.Jml>!~) x 13i}j ~ &;;.:Vj ruble IQ;}I 

1"~ i(lI!Q'.";cg U~I"'n$ ~'."wd I» C!"~oJ"ll! \1<, ~~-"""lf'.;:u¥lijf""'...m<>;.: !O'l'm ,;¢Io¢ed lHI!>. 

100 'I)M$ I$t l>IoW ry;w. M! ~e<:te<l '" wi ""$ ",m $h:m 'fA 
L_illtDO!\IWgMlM ifWMi ~ tt fl<lo;~"" A R(}--Jill 

8(1. 1rlll1JIi'Il~I;iU<y rn. A l",'h! !ii~'II' d>l!i<.,.,;',.." jl*'~I~f ,a,~ 'Ii iIMIu"'"" .M~~:Jj G I 
ltrilP'.k>n ...... ~ " ~!m>l"'NA ­

M/m"'t.... Hlt."",<>liltk:ry Ius... a,... ~ ",,00"; kli! (41 m'nimcm ",,*,,, <*!>'I> a! ~ !~~1 


Mlfflill.,n ~:i;>!nlill;p> tlM.l~ "'... . ""'''''''' Me! roo m~,i""'m"'~'1ff d.plh <>I B (eol 


Sf * t.!rnn Cipt~ 
HA!.'\'E;! 

~""""1Wl f'" m'm",,,,,, "O!.,'«>pl'"l ,,12 I~.\ 00 IV1\lUE' 
",,""Ii f<,fot 1"", 0"... _», <*pl~ !)O 1V....U8 
o<;uu. tffilt ny "'"",,,,,,,,, W1IIf> >k$la, M Q I~\ 00 fll!ItWi! 

f\i¥<.~;'\IG~1" f'_JJlit~! I"'oe, ~ ct>bd(!1)i ".'#;i\t...." f'",,! e.p:><l>\\, ~ 1 ~"M'N\ (II( 'NOV 
l'ioQ.keS ;;:!p~ci~i ~l ,'10\' £ii)\If:\\I;;rt ~ e<ue'~ !~fI\ Tc'''; Cf>~L<:"~ .r,~~k1 b« 1M P~""JlMIIi r,,,r C~fk!~il" 

;tw!" o<>,""u WO'! 



1Wq,,"" ~1.ilQlltIl_capKlly .. 
~"~(l'c.l"'_WOY · 

1'1/1" balln_(FlP.I _ 

,S, Ga,n SwtItI 

..... Iu .... l_~by.". Swa:. _ A .. 
~eo... r.. Oo.;n~NOIJ. .. 

~ 1nWISIIy .. I . 

s..ruSl""" .. 

Sicl. SIOPfI (zl _ 


OICQI'IWill"O~ .. y " 

W"~t.o IV>cIl CoolfLd.~ .. C .. 


cr1K1'_ .,tII of _In Swa.I& •9 "W..,. __ _ 
w 

Or~ 

"'" _ 

I\, • ..,.,....k~... of_QOI;._ .. AufP.... 
n ........;.q'IOIr~~ .. 

nit. !hIM trIt "'!bod Dttq\l>td In I!>t !!SbM' 

~s~-' O-W A,;oR.."'S· · 

" 

o _cu.. 

l .~mS...lootenvtl' ~ I/(IIIMC1· 3OO Jsed .. 

_... 
... .......
... .. _... 

.. 

0 00 Kn' 
OOO .~...­oonM, 

,~ " 

'ON" 

I DII/~ II 
o()llM)! _ ..." .. 


" 

..... .M 


.,,.. 

'ON" 

. 01VIOI .. 
• ..., 01 .... .....,.;"g"4l.... do __I'" do$gn <equ;........... UI IcM In RG-l'&. .... OMIt!" ~ ...,"1 De 1fIOIlIi_ _ 1/'18 .."... ' ..... 


DtlJgn 0 .. cu. .. • DIV/O' 

EnO" .. "". '" 3&.11 II 

..
• 

OesIQnW.,.,. .. 
~~. 1.20 cts""'"_. ,... 

Flvo<VeIccitJ .. O ~ I dO 
fo(.,_~. 1~'211 

u ...,,,, ''''' '""""'9 ""'.... 00 IlOl .....1 ..... "..lll'" teQ<o ........... . '" I~"" J.. JI~,., 'N -9" -"_,.........y ......0<1~.." _ ''''' .......... ,.."" 

""n, 01 ' ............ ''''11 .......8 'M ClC "'" ""''''' ' N !I ,,'g~ .~~""'nJ ..., 10<\" '" IIC ·3.., wid_f>9 tl\t .,,1111 IM_ ...... ""'r "gI be pOuobIt 


11, 'i!1I!\Il'!I Bill' ItrIctt 



the,e tim <to ':"!""!.hc",, "'w"i...."l", ~!_'"><illlT; ,~~<! <>r s'"",, or ~e~'''~'''' ~I\rt w,~ 

TM $~.'M'OV!l;$ p",.ido<l ....."tt<~ "",,!ritiw"<14 6Il>f~~9~ ~",a ""e. frQ! b"'~~" n !~tl i~it'G!iO!'> 0' Iloy;) and 

I"" $'lCtr, now 1"""'''9 11>.. 1"'1>"<11[0"" <o"",h cl"~~'~f1.ero~" 1S (eel of Mg;M~'.d I,'"" Wlp, ..1m """I",,,,,, sIO,. or 2<n'.o, 

,,,,,Sf 501,,", of MW,.o' v~9"Wi\l" ",jj" ~ (1\)<1"\,,«> .I~j><> QI "3% ThiJf\l~<u~ ll<> llY'd~;" 9'~<ilI6~ IcoS n JW ~:op<! ~,~O<llli ~O~,' 


C '" I\l!\(/M eotl'[¢'ti1' f<:of !h~ dmi""O" &fm ~ 

, • -'11" rarn/aa "'1""'''1)< ~ 
A ~ ~;ailrjg~ ~'M In aG'lIS ~ 

<: '. J\<!N;'~ nl'ii earc';''W .\xml '" "H'M.e!~ 
... " Wale. t4rlM? MOO It! \Iw _ vault ~ 11QMt&imf<'!l!! 

II ~ b1P~~~ O<-~u'''~' a rod~11 inIM",ly\\! lut-!M" ,_ 1 'MI~uf~ 
C~I~~la'~ '~e elj,oi~"CY ,~clu~IIM 10,::W I('>\"A ",;nf~:1 '~'ttMT1y """ 

Fw.:_ (,>i t1il".!WI ~~l'illd ',e.. f%I.""".,( R~a F'<!;;<! ,,·32 '" e '1 F"""": 
t.'fiiS"""1 RlIi'-« 011\ I'll kt"ilI "I~ja)' ~~"'!W!t .. tlSJ .., ...... ! 

mE'I'H::H)'~ ,,<{ii NET lOilO tI!l;MOVAl WOU..O 6l:' 
lA AN:! ~WrlUES AAg FF".C!! SEC fCN :> J\OOV", 

RlI;"'o><1 rs,s j:lC""''-~1 '" ElM!' Orrl:n3ga !Iffi~~ 
tmrwMe~ Col""" 0Ve1l!;;(r.~:", 

tSS ~.~I fiji \Jfl"'''''~",d ..~~,. 

Efl':l,'iIlMffll ~ 

C,.:.lwa:i Mode! S'4t~) " 


_ Mlli1<>! &-N fI ff0!lpm fill.w 1lf<I_ '" ~m"" 


~ S!m m'; jM ms l1'iOOof"l/ ~ '<lv>< rnor:l5I i1:$) ~ 


s..~_~ 

o..m_~~ 

~.owdllj O..m-QW "'~ ~ 
a'll' Stf~I\¢''' % • 

,Ni;' if 
JiVA!.V!S V~ 

W).I),)gl 'I,. 
.VAI.,WE, ~ 



t., v#~..,.~ 

~SSlea(\ C'.d;!., 


h&.rlIct~M T'~ A...,m1:Ju' (TSS Cffid 1:\'-"tSS ~.) 


rSSTma1:m1ml7t 8Mf'(LM .1$$ ::t.eap:l ~ 


\/Woh~ 
P.a'llJi.oo TSS R!irnoV<!':n 5MP 01%1""96 "'<T.i~ 

!"",WOuS c.rn:, C-.",,:mMb 

rSS~kv~JlwA<""'~ 

BY? :""''''~(I 
~..... Aft'!l. 

C«;;WjI!ld 1>4x!t1 S.~;(.) ~ 

t.el"aII.<Q~~ S'n (II ~'WIA''i)<l' tM<:l<;i$i",) ~ 

s.".....,.,kwt .. 

<";>lV,,) 

NAlIlE' 

'V"-LEI 

r./1\I.VJ!! 

:) !lX/l " 

(IV:; 

M 
.~, 

V,'COJ 

'" 

'" 
"' 

~.. " 
" 
F\ckl&Jt: S'w 

" ~?-'" ~VAl!jO V. 

Ft!"'rn:!O<IO~F""'~ 
eMF Eflkvrrq'4 ~ 

L. Vai~~ ~ 

TS$\,,,,,jCr'¢l'~ 

I. SJIt;4<>t r,;.,-"..""u A",,"'1!~1 (nS C,i'¢/ta ISS u;,,,,,,,q 

TSS T«IailI1l1f't by 1lM!> (tM '" fS'S U"caP!)" 

I:VftUJEI '. 
WAL\lSI 
'VA'.U~I .~ " 
I'VAtu::;' .. 
~'14LVEI 

'VALUE' 

http:r./1\I.VJ
http:P.a'llJi.oo


!>tol_"1 1'1.0..... , ~,Crte:k Urn! I'i
c"'" P_..", &tt 1201 S 

Addiliomd ;nfOtfMljot\ i$ pr<:wloed for 11?llt willla reo trif>ng~« In Hit vpp't" ,i;;hl c<lrM:'. f'l,r;;;e IhO CVfwr over In", ci':" 
Text *'own in 1;;1...e irCiCtlte!oca1ion of i~$t",ctiO'l$ h \Iw: Tedl'lk;al G"lda'lCe M14'i!J· RG<lAg. 
Ch8racllml shQI"" if! r~d \!If!) dvta ~mt", ftelQI>­
Ch<'Jrtttf!l"fS shown In blatl< (iliold) lire calculstMI field., Chengel!i to ~ n,103 will r¢fflCVf> the $quatiQnll u;w4!r; the !Jpr""dllh$$t. 

i "f/j'"-.",,,,,,,, ~ IIIlqWd TSS <W'-tlV<I! fflGb!1ir19 I,,,,,, Ih.;> t:~!!<l OOt~I<:P'M~1 ~ BY..;Y~:; 0»<1 

A,. • N<i'i irlPUMl1> '*"'PIP"'''''' ~f$>11", 1""1 ~ 

P'" """'''';>I' _4 c,adplt~ti()(l, in;:.""" 

., 
'" 

t","">A<"""",'~ 
rr",,,Mw;.. O"'.'~d in ,he"," (,ci.b ~"~~\d I>e j,;, 1M ,,,,&1 ;>r~i.c! MU 

w 

,~TnIIll ~""~ w.!lf\("""('Jllt>;l~ ~ $''*'" 
f"~d~io1!I~w"'" ",-$>. lIN ",,*,JIi <:fIII>M;& ~",-,r",! aru .. <00 Q};.-r ~C'''' llJ1;:; "'" Jr<.,­

""",,,;:;fWOO1f'<Il'-<lC.!Ii~~t ~""",/i.a_ ...w~4t£n~l>a. tiM",,1 a'!M '" <W 1<"." 
P<>'I.oj''''''f~ ~""",... I~ct~' WlO'\t~_~.l>a.-",'c~~a'l ii'''''' ~ ~ 


l ... ,..... ,~ 
 ,,' •• 

I>«:;N$I¢ IOUI' ~ .. ~S"!al'!;l VI,...- $"';» 
~'¥Ifu;<III'e-, ~ ~ _" 

AQ<>iIl(lf,lio C;i<j,",W> f!llw 
fl,k;,<!IOOHlI'> 

C .... ,"'" fitly""'');'' 
Ct)fl$1ruO'.@dWll\kffa 
[);!",,:lmj DmiWrI> 
c.m''Y s.4", 
fI:1tMn«> I 'm.ui¢1> 
SaM A!!!I,-,"
Vl!qll1ll1il11'W$ ~ 

,~-
W~I "">.. 
W~l YaWl 

"'" ~ ,_'Qt\.$ IQ di'1t'MGij 11£'4& 4H!\I) IWP I'O",",,!1il1 ~*" 

It, ~ !mj:I;I"'OU' 3!3a """"'''1;1 '" N R\O!? ""cnm"," l'IM 
A;. ~ I'*M~' ~_ """,~,,,\'.ij Ilh.~ eI!!ClWe<'-' ,.'$' 
4 ~ T$S \.""d _!I k<;", ''''~ <l!!""~m",,, 8"l!~ t)' iN! ~~i>d SMP 

'<~ Hi =" ,. OW ~t. ~ "I WJ:; 


"..~ UJ W .. 622S il$J!>tmtlgllC'<><kl!s 


'.~ " " ~0"1!C t! WiI«
'" " 

mailto:Ct)fl$1ruO'.@dWll\kffa


'" '"' 


li£mlvl Oil¢' w 

P.m C,y,4k:p-.1 'kdCwKiclllIll • 
o..1I#W_~V<_" 

OIl·.lIt> "";) *""I'~ It> a",? ~ ,00 

Crt·1;CW ~WJ. W\ItIi dr;1;-,>[r.o 10 eMP = '.00
,
1mj:;l'YI:;.w; ~n <>I "rf ~!,.,.rea = 

cm·,,(~ Aun~~ C¢etf'(:ieN ~ .00,
C~"$IW WOilvt o"aJlty V"lu"'~" 

$1~ f« SM ",ow. ~ ~~ 


T<»4I CoJp",.... 11<:4..- !'*"l"i<'...:I_1« qlMlllt, """...~{.) ~ U1<:I),. iml I)):>i¢ Ito/. 

trw klIl""""" ._io.',~·. "Md jp NW"~'f 1M ,t""i',rI_:", II"'.!-I '1<:1""*"1') I", ,,,,,;,d.<:k>d8MP 
11\0;/ ..!",,~ I", I'm" t}'?l"5 ""I ~,..". in ,~Ii Ol!i .,;4 ~_ hA 
1,Jmlt.. tkwliWll!!lk", Srntm Dil,..""", itt I'kq;g,,;gj lI'I 4G )46 

S'IO! i"'*I"'UarJp''''·.....t>rnly ",I• ., 11;'''" em",- cl",."",,·,c,l ~"I'~t>I", ''tie *' /lft.lm:' .,.:~" '" Q , 

hrill""""' ....·,.,. $¢II.I~ Iw~ 
~, 

MM/",.", ,,;;f!'\l!W.<M:'I ba..:.<, a,"" ~ 14.&.11 'lw!1 '0' mi"'_~l""l9, <Up'''''' lIft'" 

M'nil,,"," Udl!llil<1';w.:" b8$lr1 ~'*" ~ "1),..11 \Ia! h' ffl"'r~'l'I ,,~:~, de~'n d ~ jw\ 


,V)U;.EI 

Wun.w mr<!mU!1tll WM\ _ ~ $(j,~",'_ t(>, mmfffim' "$'<:,<$<>1'''' 141/"'" 
,,*,W_$$<:I_~"_""""'~ Ul..M:l 'wi 1'"" "'HI",,,,,,, __ /Lflill "I ! 1_ 

'! !'it! I!AAm~ 

I'irN~I"'~ eI\~ 0: l>"''''MO~! ?oc! ~ 
fleqvl>il~ <i'liJ.OOjrl ~1 WOV ~~,'a"on .. 

~"~iC tQm 
~(em 

Pij"MN,n, Poel CAp~6'y s 1 2(1.!'-"" 111(1 WO, 
lel~1 Cap~<'\Y ~hcul('!>-, lh~ p~",,,,,,,,,,, I'Qol C~p~<"y 
l""~ ~ ~ec""d WO'! 



At.Q":'"d S~dlm~~(al"'~ cllambe< ""I"'oity ~ ~?IN' 
r;llm ...-'~\~~j I~ tI~~: WOII , o;M~~OH 

FH~' ba..n l!.'~. {A'M ~ :!Q~a'n Im!1 

e,!iII* A!\!ia ffi!xl 'Iowclllt Ih\l ~~ AK 

~ C<M# iii 0re1ru!q9 ANU_ 

ALMJI 'Illilmbt- i~ 

s....~~~ 
S::I(>Sk9\!W~ 

~W~Iii'O&;:n*'f­
W~l;;I',Itd RwwI!~. C .. 

~".~~)~ ",,,~,,,·t,,,, ,,.,SMll.. ,, 

1',. ~ WMSd Fe-","'", ~ 


1\ w~uI>C!M U'&o!r_C"'Cl&!$:!Ic~" A:;J?",. 

~ ~ lMMin<;'~~!>$$ _1'Io'e'! • 

1il_~, J,I.tlJ!ll.WklMlbQd UtllSrRa¢ !11M flG4l4 

MilM,nc'~ Eqlw';~n, O. W,~ A,.'"S' < 

" 

coo_*' 
(;OO_;;S 

i.JrA"; 
C1{' Nr<, 
QJJ\t 

-~, 

.0-\11:' 
rOil";:>! 

to!Vi& 

Flu>< W1oC:I) 
Miti",,,,,,, la">F'~" 

O""II/'i WJdlh ~ 
tA~O!~~ 

O<!,;q~ Del.." ~ 
A<Iw lIe1cd:y ~ 

M\"Jm.I'I'. :.an!ll~ ~ 

",
" 

'" i).71H1\:. 
,~. 

{i 32 oIs 

'" 4(1 ~ 

If ~"'I "I '~~'l'."I~\Iv.''''' do ~ fT,;,)' 1M ""~'il~ M;uit."",n,..." l<lr-'> -" fiG':I," 'h~ cl><iI'9'" p'fflrr..-';"~ ""'t Iff ruxM>td A"'" ,t;<, ~$i"!f ","'0 
~ ~c,V;;l1 {M '''''''Ih'!! ,tI""$IA' dQ ..'lI""'''' 'ho d"~'9" '''Q,,'''''-MI "'" ;""'~ it !lIG-34-S. w'OOe,mjil>o ..... f!, b"'1"""'~"'6 ""'> """ b. 1XX'''Q1~ 



l"l>~. ~,$ r»~tall0l$ 'f{!Oinp.j ("t 4»lo"""""S'm; b;;] <Xi",," d ~il:IVW'W~ f~"" $hip-o 
y".. ,,=~Jal .~ 1'",.kI¥!l WheM ,he! e;m1l'It"""'9 C'$",g~ M"" _~ fiIlt ..~....<I n 1001 l<i"<'i;\il;n ", 11"",1 M<I 
:h: V-_ /\cw_"G 1Iw ~=~"'~ .. .;h~,,,,: ,ww;u U IH\ ¢j ""S'~Nw, &lrl>:~ ~_d"",_~ ",:.ttt;.m­

~"''''''' !Ot<>'" d ",",,""'.~!;""'\"'h ~ _;<lm~-m ~"'F,,,I II1'\.. rht<t (;)II ~~ "''''k iii S'~"" U :""lI;mM XI""" ~"<""':I> ~ 

c ~ ru~d! W!l~j Ii>< N drlb*?! ,,1m ,. 
\&Mi{mt1illta.~" 
A~~l<~'M"'$Gttm'" 

{l ~ "'e",,11 IUn """,,,,-!aim! qt.,.,,", 
A m '{<liN .urtac... ilrA ,0 ;h~ ,..;\ "IlII' = 

II ~ ~I1'M~ ""c~,~ ~I. ",',,,,~~ ,me11l<'Y "j _iffiS ,j,~~ Ll iw"~~~ 
C~k"'''I. ,",~ u!!,d"~¢~ ,,~~~f',,~ (", "'" ~"Iucl ..",f~" h'~""ly ,Me 

~'ael"'" i>/"Inlall !f<!a:f!0 ftcnFl.",.. 3-2 F,G~ Fqlf:;-'31 ~ 
EV".,"1 1>"".<l»r""r ;1,;;;>),11 RlMaHlI"",,'1_ 

TH~£FOF,E. THENET LOAD REMC'IAl WD\Jl..O IiIC 
iA.. AM) I¥ VALUItS ARE fROM SEC11QN J J\9OVEl 

~,.wr$S~!~S¥!'~A:"''" 

~~C,..v~ 


ISS P_al (<< l.hrunIW'<14 hM ~ 


t~:w <lMa ~ 


CI1I:;:OW~<lMi>d<ll Slle(tim 

Ao;;!\I\l:' MediI, S'zo (,( "',""p'" ""I~~ pW'Iid(!d i(I Cairul~loo 


~i !hruo. if yo:>" .,,,dwo";ng ~ 1lI"lW 'I1ml .im) ~ 


0;13""IlIQlnl/m~ 
',~~!,#lijll\ 

NA .. 

(GlUJ "..
'00 

NA 
~"'f;' " 


<, ~~I$,w .., ,Euil<;q"'w'" 
Q""'i1: ... I\~le ~ NA..iJEl ". 

~WC~i'i<l.Ili~ ~V"'l.UE' <'. 
IlMF Elfu,,)!<<:y ':t ~ WfitliF , 

t..,Va!u,. tVAHJG .. 



f~ IN"" C<M'1 ~ .,,4\\.i$ .. 
I. !hll< e"! r'*''''''''!''_~I;I'<l,1 (l'SSCM;:: • .!'. TSS I$>>;>'p:} WA:.UeJ 

TSS T,em",~", tl)' Sf,'1>p~ ~ iSS Un«lp~1 '" ''1AlU!':1 

?LY!<JUo.;;b 

1l1llf"$,r ct 4 

"$l".~",~ TSS Htl!'W\l1 ., ':!blOt D-ar"ii'l AM.~ 
'1f?I!",;oM ~ tlo¥n,R!\m"",," 

fSSI<lF#>lIlQ1I.h'¢M\W2d At,.., ~ 

E~?~-' 
e:.W$(!C ",,::ft.' S YI\~' ~ 

'"CO,,, 
COO 

~ .,,, 

,~ 

" '" 
M 

Ad"'" ""'00' ",rn ~! ~\\Q~''''I '«lIlt'...ooe! ,,;,al ~ V~IOW "'''''Made'SiN 

Soria"" h'$;\ ~ 
o...,.nowM~~ 

1W<",,<:IaJ C.- rlot\I ~ 

am> Eltkisne;> % " 
4VOIhie~ 

7,10 
'",4lU(1 

IVAIJJI1! 
)VALUE> 
lVAlIJO 

"''0,­, 
'" 

-SSu:a~CtlI:;:r,,, 

..,s""_ 'rn1ID-J~I ...""I:~b,'" [fSS Gf~'l'lc rss UI'!aIPt! 

rJJQ\)E' 

WALVEI 

c, 

TSS T""'trrw\l!~ 6Ml'jJ)A. t$S (In''''pI,1 '" 'VAlliS 



Texas Commission on EnvirO"1n1!'1t'!!a! Quality 

rss RumOii'lJi CaI=iatlDmJ /Mw2Ih\11X19 pr<>j.... 1161"'" Manor Crttk Unit II 
I)~I. PI1I-plOltll'" 1I/11'i!OlS 

Ad<;litloru.i inrormaikln is pn;",i(le(i for cell& wilh a red ,.-i",,,!i 'r. the l.iPpct tiS'll (loner. Place the cmsor Oller 1M celt 

Tex! "h::"'f!1 h tit" in![O;:1l-11I kxmliQnol ir1!t!l.ClitM in the 7tkhhica! Guid;!OCIl- MMUii'· RG·:N6 
Characfers "how" in ~ tlrt dsta fri!:ry He:!<lj\c 
Chlll'tC"itlt$ Mown In black {Sulci} IItlii e&l(;ulalec! 11elds. Ch$fl\lNllu iilliiSU ~wW r.emove th~ «/\Wiont< uud In the "pfflld"heet. 

l~ "'t...."""~, ~ i'lHl'firM 1$$ '1lIT1IYI) M!U!Q"O ~!h~ "''lI:''l'!M d(rJ!>I<;ptMfll" 80% at """.am" ;~a<l 
"", .. N6i ' __ I~ 1m""",,,", ~ '0< lne projool 

p ~ A."ll(l'1\l'1n"~' pro?p·'la~(.n" inC'lll$ 

S\\$ Cata DiOla<m1oe RIKW"'iN twe 1\(tI,.w;;1 a~Md M lhe E"t~ P'l!>lCl 

OoUrlrt ~ 


," ,.. 
3\7.4H 

t,.n>"H"("""~ 

, He<) "l\Iun ~"~,,,,, ," ,t.."" u"h't .hV,jl; 6. j", 'M ='" !I'''joZl'''''' 


!oal ¢'2WI~ h<l<vOOllEll "'*~ • 

p,~~ l'\N<'Wl¢h""'_l>a...~ill\f.!!di !<$t. '" 
 ,HI> ecnos oj Ie 10<1$ 
h;.!~~\fi.Il<"*"""'in~ba<.ir~,...iI.~ ~<fW"; 

~!~ltill'!;.r,*'t!lh¢rOiMl""itt~1\l(~_., '" 
t...-._&~ '"m 

'" 

F<cP'C~ $\.1;> ~ \I"$~t!.l'" F~!M t.:,.~s 
"I~"'''''''t*''"'d~''''Y ~ 6(1 ~r«'~t 

IIt'l.""I~ c.nftW" ~,,!'" 
t!lmetMllon 
CO~l\1dl SWm'l'Ittet 
C¢~W;!(..od 

£>.1e<l:)fx: Otlliflii;." 

Gno.OOi!Swe"* 
~I~ 
&J"4,o;1fi/ 

"~«I Film Sff$$,_. -w._ 
W"VIIliI 

A; ~ fQ'W (In,S~~ dM'nllC~ ~'M in \hI! fclMP (:lI((:l1"~' M~l 

A", 1".",,=J. \IWlllffiP""...:I'~ itI.~ BMP W!&,,'w~ _~ 

r.. ~ ~,,-lQvt t.f».t f>\I"UJrlln~ "'!Mo £1M? ~'" ~tM 

t,. ~ ,SS w.rl ro'OO""rl Imm 'fI"!I ~l ""iii 1ff!N> "rwo_ !}'N' 

1,tl ~.".,. ,~ -". 'M 
,~'" '" ­

http:h;.!~~\fi.Il<"*"""'in~ba<.ir~,...iI


no 

R.l1~t..1I Oeplh ~ 


P1m Dm1>kpm~'" RuMll Cc!!fticiinl ~ 


(1;,.';\0 ..... aWQ<@I;Il'V<JIIP1~ '" 


OI!..~"'.n d<a"*'ll~eMP ~ 


O'!'$i1.~."""",d~"'eJ<W~ 

1fflI>e,"'ou~la;:i:icl>ctoe._",_ '" 


oo..1W ~Ceilf,cm>l ~ 


01·vwW1l'wC~'IllI_~ 


9:0'<>9<' Ie< Se<fmM! ~ 1m 

TmbI~Vjjlt_fffl4~irW_<I!AIity"""~<M{!!l,,~.1l)l~ me CAn_ 


T"" k;I1"#",,,, 1¢i>\!?MI ~,~ "",,4 II> ('~\("J"'" 1M ~'W"w W~~, ",,,qj ~luI>!ft~) M> II" Sfl1t\HlIIMP 
1M """'Hlg, e/AI'TiP%~;)\w!.~t~;:Ime<'l'0i5#Ns~W. 
L Rt!!/!l!!;t\!1!'t!o¢SI!! 1:alJm 	 ~i9"M ~~ "nq.wlQ;" fiC0411 

"' 
S!)lllnlillrMl"",,,..	,,,,,<ltllily ",I.. '" 1wl1, am..•<!~W<'ThOW !"'>·r....b"", ,at;, ". ~"".,.1W" _.IW gl i , 

Img,Mio" ........ "w. $QOJU@illN 

" II<:tU 

_~t:M'''a:<I!I'' >qJiPv_ f,,'=~~w'11~,mo"'ncl1~' 
Mti_~e6__ ~WI O\'m' ~~ft!ttl fo, "",lrt'..rn wJtl~, ..."n,,,; Ii I"", 

Ma;01'I,"" """",,,nIM',;::r. bai(n ~'M ~ 1111• ..".'001 fQrm~tm.",."...,..~~p."''''2'~« 
......"'.." s","",• .-t;:" ba1\1tl a'lIiI m 1I€I.KU 'om I'Q' ,,,,,,I,,,,,,.,, ""lor d,p'M ci It I.,.,' 

~ '",,<:3Wcry<:1 p<'Pl'I$1i!<\1 I"<l<t * h''''''M"~ P",y' c.""~"Y Is U~ "'''''~ 'h~ wo'! 
FM;u._ ""pa:"'I"! WeN ~"""'!t,\f\ • ~¢'~I C!>P.X"Y ~bo~\d t~ 'h£ P.,m......""\ Po<>l C'''''''''Y 

P'u", ~ ~,,:'" 1'10'1 



ru.w'14 $e6.1W>Iat"" <:I\i>I\'$\V :;;;$~;;i;y" NA <;;jtt"i?\<l 
F_~~tfC$1l6lMwWCN'" NA 

F_bM'r""'it:~!" W. ~"til:i\\ ~-

"" ~"b"l~l 

OnJ'\ll;r.< M$' \at" T"",mo;Yy\rnl$wdi!", A ~ 
'~"'!OA C<:lm in C'1Ii(liWI Ntll" 

1I;W1i\!''''''lI;y"h 
$~~$k;I'(I'" 


S;"" Stapil :~) ~ 


De.ign W!u",Pepm" y ~ 


We:S"tad Rc"",~ Cwl!k'tml ~ C n 


Ae. ~ ",,,""¥don;>!a"n Qi lQ'Nk lffllo'$ '" 

p"~w~Pwwa¥,,, 

" •• 1!¢.h\i&:'1Wn <>i_~_km"~ ~ 

n~Mt!~"'~_~*"('" 

jS"" >Jt.itw 1M !MIls,; pmll:j!ltd !!ll'" 290M§' 

M"'~"''''l'' £q""~",, 0 ~ .LMi: Am ~V> s·, 
" 

1.\00 ii'C1% 
;)o;::."",,~ 

Ilk.rr.. 
a~l '1/ft, 
D::.;J h 

fOi'iIOi 

~'M"'r'9't E~>ArJ:mO ~ 
S;;tltW!Ml~ 

~",W,;:$", 

:;~..W'O~" 
0..:11\;.1 :".,111 .. 
F1t;wV~fe\:tty" 

M,~' ......."" '.ijl~qlC, ~ 

0.16 ct. 
S.Wft 

:nScl;!;"' 
,~. 

(1.32 ct. 
9H3ft 

lJ MY oj lhe "'''_lll"'1 "'i!1""~ ~~ Ml tw.'<!lll1" de,igfl ",,,,,,i'_MII '~1 (<>1m 'flfm·).lS the""""",, p'n"'~!?" r.i!~1!. m<><11hod ~~d It·" wI"", ,t"~~ 
II ",(<>I tNt ,,..,,,)1,,"1 '''"' ..., M II~" ,<>1 ..,..,~ \j,* """'-lln ""'IoJ'~"";N ~~! '{lMi' '" !'!C·~4$. ",\110"">(1 l~~ Iw~I' _-om ""''-Ie ""Il' '_'II "* P<>"""~. 

http:flfm�).lS


T~" Nfl" Md C<li¢,"S(,(\<>s '~<I",re;;! I~, d~wrri"ng '~a IJad ¢f 5i,~ ~I "e~e\3!1"~ r.~~, ~1rlp~ 


the $0"" 'arn~v"1 j£ ~""~i<l~d wh~~ Ih~ <OMfl~"i<no ~,~j"b$~ "i)~ deo$ M' .xo~N 12 1001 (dl"'t'itlh ~t I,C"'I ~"d 

0'"' n~'oll'c# '''''"'''Q' ~h~ I"'Pl10;OU5 ~o,~,,~ d;,~,,¢{j WiiV;U j~ k~' Qf ~rl9;M...... d r.11&, ''';Pl ""In "'Mlmvrn M<>Pl> <>1 zW'.~ 


w;'¢~n JO ltel61 t.,,,~ro\ "~';pIJ"on .,hh ~ mnlmum $,<>I>'~' j~'. n"'f~ C<ln to> a b ..",k In Q'nd~ "lc~9 "" r<> ~IOF. e<ro<>Il~:xl'\;; 


C .. nmtll ClJlffia'u'll I<x I"" 1r<;1r~~ ...... 
,~ d"",yn I3ff'hll ",ten'itr ~ 
A ~ d"r"ag» &_1tI .(:r~ ~ 

c ~ fi·ot4H m~ t:"IlH0t!M:I""'1Ne 0 c:a ~b!' 11;111M1: 
t."W!IW l~ltt.oall'W.II","~ WlV1I1Iut .. (5J t'1W1'~ f%! 

"! Ili!l~~! ~t.ul~ Mll' ...",1." "'I.ft~i,y"j 'K'I~ , ... " ',I ",}""'.... " 
Cplc~t)l~ ,Of ~1I-¢ ~-e~ '~~""h"" j~, t_" n<lt;ll! q,mh' b':~~ll", '~I$ 

~o:m "I r.llnWl \t~ ~lm\ I''ll"'" J·a Ii~<l$ p~ ;;.3:1: L 

~~l;:'om.'1' i'!1g.,e-,,1lh iO' Aow$! f'\;;'rJa'! IM.n. ly ~ 

E.fFiC!ENCYQ!< r",ES7.C;"Nt aMI' 'N THE SER'ES~ E,'" 

THEPEFORE. TrlE N6l' to>\£: ;;£1101,," WO'J\.OGE­
1>\ tl'iD IV VAHJES! AAE >'PDV $£C'fi?N 3 "gOV€) 


1I"'l~,,;;a lSi! A_I /f1 eM;> o.7i"'~"" N~"" 
inl";W:uz C<w.,¢'.q;u~",,,,-,,,,,,, 

T$$ P..-r1l4! k' l!,'1';';.r.''''!:! _ ~ 

EIleoll•• Ara. m NA EA 
CtJeJ"llK! Maool $1",*: ~ (~rl\ 

Aa~al Mo~E!l S"'1lo ~! "'"lnpM ~""o/l" ~idad ,n CIllclJlalw 
...cc~ S~ n, l1yw a,. ::"""''''9 11tI?"mc:Jct"':"'j; () Ik>\llfS~$ 

Sv/1a",,~; #N/A .,' 

OW",",,""""" 1."&":£1 v., 
~_¢'.qdlwP:a¥.l~ tVA1.1.ICl V,. 

IWI"~""%,,, nAUlEI '4 
L. v_ ~ NAttiE! Its 

http:l~ltt.oall'W.II


Y$$ L<>a:l Cnc;:i! ~ 

I. s...ffi~''''l T!'U".rr",""t_At'41 (TS3Cn;,1I1! YSS 1fr=I;;, 

T55 T'~a~"~"1 h>t MAP !LM ~ iSS I,h:z.pt I ~ 

ill ¥9",,<II 
fk'l"' ..... iSS R;nr(>\,al I, ijM~ !)rail3!j(1 ftJ_ 

1rP'''';ou, Cwv~I"!1!!r,h 
rss "$>'1'-<","11;1< 1)"".p"ra<! kOJ>l ~ 

£IMI'Saim; 

lllfrn:w'\i Afl«I '" 
Cii:w'al~d ~\XJ!I' 5.:ffil~) ~ 

M>tJ$I M¢deI ~ (j .;t\t<)$iNj ''''9>' _ VIA) • 

Su>ta«* AIM ~ 

C"".J/""kJt4" 
1h!Jl11\lttCfflI""'" flut" 

e ... ~ elh;"rn:y%~ 
.... Val .... ~ 

iSS ~OO<I C,e<!:t. 

I, Surn~n: rUhIlNi''1 M_rrss CNd~ 1;: T5S O'",%,:j 

TSSy......ftMlby SMP (W ~ '$Sl,\'lCli¢)', 

tvAlL61 

"",,,,,va 

~'lAW2! 

" 0= ,m 

~ 

4NiA 

V,ICOO 

1,10 

fi'AUJ£> 
,V.>.LV£I 
IVIILi.JE! 
IrV/,LI.lEI 

MV~VS! 

i'VA\.!)tl 

~'1""IJ£' 

"" 


., 
'" 
~ 

~ 

hcl< Y.a>:o;.l $,~ 

'. 
F 

,'. 
$, 

,~ 

http:IVIILi.JE
http:I,h:z.pt


•• 

~_: Manor Creek Unit 6 
V&tI p~: 6fUZC15 

M(liliOllIlI Infemml,e" ,e provided ier clIl1a w,lh a ,,,* H;jit\ght it ll'l! "PPl1t f,gM ¢em" P1il¢e Ihe CWWf P~f 1M ~~jl. 
T!iXl shiJm111 tJ,.,e kYkcate 1ocLlic.1 01 iMlf\lC4olw m 100 je<Jm)(;ill Gwoo"'{W }Jimmll- RG,34a, 
Chalacters ah"""n In 100 ero dS!!1 Mit)' Ihllde. 

Cl\a,*~ Mlcwn In t.111Cli: {S;;;;d) _ (.!I<:\,dmttll'lfldt;. Changa!!llo lhri+tleld$ wHl ~1OO\l! ttl! equattom! usm:lln the ~read3hert 


4>"".",,,,,,,,,,,,,, ~ ~,,,,; 'ts:; _;""",,~!ron!he~":d~ 
11.," iOoIlr.-1I:I!n I~~a_!»! "",,,,.:z_ 
f' ~ A~"'ltt '"llIlitlp'!'tij]iU.\1o<I '1Id'l<n 

Sit" OIlJ", Out<lml"'" "Wq"inlJ I..wd Re1W4J OMM M ItlQ EilW. ~,,*,QI 

CW"Ily,. Cllmal 


f<:1\' P'1l,'i/!:IIWfliw.iWII .. pt111 '" 41'-!.$ >!.<\f.u 

f">N_'IlI:"'4fi' 'tt.w",'<1\11 V'PIwIo-1hmll*"4J ¢j \IIi! pill$!' '" (! ot> !cr~~ 


fC!a PM' ....'1fII<>pmiI" ''''I'l~M___11111(1 trt;s \I' II'Q' pi"",' "'±t<41~cr~~ 


r ",Ai jl\W,4<lwt~j\m*'<,lI"'iXI",*,1 oo_lrnokm . '" 1),%$ 

p" J;:j h(.l.n 

t...."."",,,,,,,., ~ '''' 
r .... "lll""", tm~"I.;II~ "'_ hNI1 ;;hQU'd "" (,,' (~. IOWI ",,*<;1 a,.~ 

,., 
TIlUI 1I~1:wi11/0,,~&l1 $","", 

p,'!1i<I<0ilI<:lll'IW"\1"'ll....']W1'WIl! wimoll 1I1$1f.~n/(M'liIl MOO ~ 
I'C!!..dii'''''''I''''*'! ....,.,,,,"'''' IIIW ,.,,,tow. nr.:vo& 'tIIw.nttl.ca. a'w. • 

PC'i'~""B:~ Irnf!WM.~ i«I"*,,, 'll4t1ll dllll"~' ~itV¢"!\a~_ M 

4.w.""'-~'" 

'M ~"'$S 
~i;'~'" ~::Ie.:,.",... 

no re 

P'4pO$1Kl BMP" \1"9.....!"" Fill .. SUiPE 
"",_..n,,; ~ • ~ i»'ctrti 

S."'10: 
51 i,;.Q2S 

~ lWJo <;11,,?<Ji.'lw~;l 

,,, 

(1$$ ;)~ t}ll:;; ie<l:)h 
Wl1~t}l$!'~Ol 

"",,,,,,,,k; WA'4$I f"1W' 

"--" 
~5rom.Fr~, 

t:<:mw:.W!!ll W_ 

-
~~lM 

G~SMI!9 
~11mg.1i%> 

SVtdFil\Ot 

V$QB01wf'llJrn~ 

,~-
woW' 
~1!$\l1! 

A,," "1"_ O>FS\tii _. ""'" 1i>"'2 e.w> ""1&".-"",, &<$i 

A,." ""P*lVkvt_llMO;:.M<\ 1\"~ 5MPn.-1 il''''' 

h" ~'<nlli"""""tf'{I" "",1lM!' <::iIdur..onc~"", 
'" ~ TSS L"",_ '1MlC",. "",.",-,"-1 ~,... I;ry 1Il&~:.'!e¥p 

",. ,. '" 'o~ 


.~ t:I,.'>IS 

,.~". '" .- , (,H6.""", ~)IC ""'r,,,. 

c•• ~ O~Q!!IiI"'~ 

http:tIIw.nttl.ca


RMIf<lJ1 D<lpib '" 

Pn.: 00111:_11 qJfflI:'~ ~ 


0,"1,,,,,,, WMilI' v\litl:'t ":lh.•'1II! ~ 


0/!'5,~ IllIIIi ",wnl"gj~ eMF '" (\.oo 

orl'~II~ 1t11';)$rvl0U4 ~t dmln:Mg 10 BMP ~ 0.00
,lm;:e"':oU$ t~G" ¢( CI1~lij gW~ ~ 

Ofhftli FW~olI QW!<d1!f\1 ~ 0.00 
Qil.~'l!'\ WalllI' o.m'1!y 'hbrr~ "­ , 

S<_~ lilt s."",,$f>1 '" 
T _ ~ II"",.... 1f*'tci<4d "'W qlialrtt "'!!IwMi!o, •1,20)"" 

1"" IM""''''2 *.dMH"~ ,,"e~ I<>""kllllll< 1M _"i'ed ..oM' q...,.li'r ~CiI"'m!(..j!~, \h~ >¢",I«! lHfft 
l"t ~ 14. aMP 11~ "01 ""k<>1d jr",!!U Cie,.,.d Y>i\w #4 
7,ge!!I!l1Im1'11:ri0l®l\~ ~MRo<:;.J'mlirlftG~ 

Whr 
"Vii'" r",,( 

!Wtl' ~eN"",*~ p<"_~bV'11 m"~' ~~""""'<I "';"A~'!)'Sill! mj~l"'Il"""frlrtmI!k'lI1y ""\~,. 
In1gJ1HM UOfIO '" 

W$*~i\1V~fVt$$$~,ilM0~ 

MlMw-n11lii<II&i;1"W<fOl~ 

W~M u"t/oooj~, bat" "."" "­ $<j,.UIJ "'" H" ""~""vm ",,-,~, till,,!» al2 ,~,,\ 
;0-1'\'1',1"1 t.IId'!l\\'lIlWi)!'.tw;'" ~·t$ ~ r<I.W;! kill r", ""''''''''.. w~l", d~p!h oj If ,,,.1 

t;I at " ..f ~eplh 

Ifv;..,.."", Mdl .....llW<1~ \ms'n W~~ .. fil,am'MI r,;> ""''''''"m w.!~-::"pI:h oi 2 '~t{ 
i£"""",,,, M(it,;$'<l~ ~~ ....4~ '" "'l"'<1'1 '¥<I' fm "",.i"",,,,,,~:~, d!t*lh,,1 e f..., 

"N"'-"I;i e<'.Prl¢Of (J/ ftt:"r.u:$t.l Pt>!I' ~ o-t;;; 411:1 P",*"""IMl P<l~1 ~p.C'¥ i,,- 1 ~o '""'•• 'h~ we. 
"I"'I\l1!\ll6 <;Wle!W It W7t/ El<wti:c', ~ "'-1>< kI.1 1(01'1 Ctlt;'<:'f ~~~"'G M f-e f>~,maM"" Fe~' C'lI~to!y 

p'~~ ~ .~~n" WQV 

http:t.IId'!l\\'lIlWi)!'.tw


AM~IMd SM'li\$m"!lo~ m&mb$, _C""~ ., ""to:,: lee! 
F~"" :mn''''"", IFGli;'<>H""1 v.'oV y t4!t!fii:!;;.a;'"Fl bt, ~ 11'.a :RIA,) ~ 

O'ilh!l{t!l N"'~ \~ &il Tfflaled b)' tNI $wiI,~ .. A" 
ImpM'Mu~ CQv~' I~ O'al~a~e Arl!O ; 

RA1n't11 \nI~roel'Y" j ; 
s...1!o$kJpfl'" 

S'lft R~~I<) ~ 
00»I1/" W'1f1I 04'Ih" 1 '" 

W,.;g~Wd ~ t\Icl!\tHI'" ~ C., 

"'" "0i\M"$<!Cf'''-~1'l ~~n Q' j a.. I.. s-l"' ... 
P.,. ~ Wttlll.(\ P~("'~I<l' n 

A.. ~ hytl/w>\;; """"'" ~I !IOTI_Wd~" " A.;.P'" ­
" # Man"";;'....,gt.~ ""oJI,¢>6'\1 ~ 

M_;ili(~ E~J.l0" 0" 1.1.II~ Rj"' s" 
" 

"JlVli!\VI.HII1 Q ~ 
s-I~WOd;j~_ 

OM';jfI'M:II~; 

O<tSl\li'Oi.u",~~ 

~tie¢!'~, 

I'b"'V~ .. 
V~l""¢II", 

AA ~.",tool 

AA W..<;ka< 

01'< 1iI::trt 
Q l"" aclO. 

I ,j '",;". 

~)1 bll, 

Cjjll 

,I')IV.t)1 

.0>\(,11' tI 

l'OiViO' [wl 

fONiI'I' \wI 

" 


o 7l.I"CIS 
ijSB 

""" 
'"'' 

j(1l!'y4t 1'* ,~,"!bn\l ".,.~ ~Q"Q! "'~"I :~. d~"'9" 'fqo.,'fW'l\l~! ~t' !t,,1h ," "",1JU n,. """>I"I!~,~....<",q "'~V W "',"III~~ end 'N, '"'''t, '~'~n 
!l'q ~I !~~ '~u'~"9 ""I~"$ .. ,,1:1<:> .~, ",,,,,'ll"£ ~~'ill~ ,tQ>;l'."'!>l11 $~' 10'ln ~ 110>14<\ "'i~l\g ,~. w""'" b",,,w!1 ~"'.... .,.... y ~'H co p<>%,b:e 



1M'" ~'" n~ ""!c,"a,'~",, 'e<lu;,od io;" a<le"m;" n\ll",,, 1~3<!~' si,~ 01 ~eg<:1~lW" !~(~ 1J\r'i1~, 

1h, M% '~""'~3,;S F',","~~6 wMfl (ht ~","':bclt'''(; <if.i..:.."" a,,,,, dce. n"'.'''''N n l.w! (1!1'$'''O" fl.! no.,) ~"~ 


I~~ ~""<Il'¢," I",wing lheimp~""\l\l'li ~Q''''' h GJI~C'~d ee<QM; I; I.~( Qf ~n~iM~""d !aw W."P~ with 'fW.imvm "'''1>'' <>1 ?O"'> G' 

JttOM SIJ j~~, 0< "",u"," ,""*",11",, """hJ _11",.,m slope '" \<;~'" Tho"" e~fl1>~ ~ 1>'~"~ h Q'M. M 'O<>? b~"') '\"P~ ••00<>95 10"" 


c ~ ",M1 <:<:M(\Ci!1tt !~f!tl! (!!lil'''!:;e ..-e~,. 
! ~ ~" 'al~r»ll "''''<>SHY ~ 
A~dm"'nge eroa", ~<roS ~ 

{) ~ fu>*'e1 M,", ~~ at<>"" ~ 
A,. W'li<e ~!IM '" r .. _ ,..,~h" 

II" 1»t!lO''''' """"'.~, """:"lmli""',,,",lyN It :to t'mn I I,I'/h""rs 
Ct4v.A.!"lm ..tl,.,,,,,<yroG<4'(<QnI,,,,,,, '¢!rl\;!;m'~~ mlenSity ",,,, 

M~Oio~ !!I ' • ..,J.i~ 1,..M.d him !"'il''''' :'1--1 1"lG-:J.oll\ P81J~ ~Jl ~ 
Of<Ji!j"l:'¥ P-<X:d%¢" b A(t".t! lia1>faiI !ffJO-'!ii:v ~ 

i!1(IlEl"OFt. TN!!: tlFi l~ 1'l1tMOV)( WOVtc 3£' 
IA,!<NO I<.;. Y,<,tut;SAAE F4(:MSECll00 JA60'i'E} 

A.lqU:Nd res J'Wmo",,1 'h BMP DmJoage Al~M 
'mr~I'\I!Q~' C~'e' O~rt......:ma",~ 

~$ Pom~ \tI, Ut\t>!PM~~~ ~ 

'S:iJlidiw Affi. ~ 
:it.""a:$O MMsI Sh",~) ~ 


~ I.'<lOOl &:w ;1 ""Aple ¥lIW~p~ Ii"; C&:!!!!iI!OO 

~Si«l",JjWIiN<1'Kl~~I~~_->1m)~ 


~-. 
0..._1'1_", 

l'\Q.,ttltdO<Mbw"a»" 
BW'S1~%", 

t" "',""" ~ 

O,at; M(;!¢tt'~ 
lUi $Ij\!oftl!fOO\ 

o i3 tl¢'rOOl 
(\&:1 >*'tlM": 

Nih EHICIENCY OF THE eMp. IN !N" SI;::RiiiS 

'NiA 1~ 

WM.U€' v'" 
iVM.U€: V~ 

I'lAil)fH '4 
JVAl,.\,IEI ,i:<; 



,~TSS ~»:! C'W~ ~ f!\IAtt& 

'. &;~ T,~m""",\ 'wlII_r flSSc-, 1; ISS '..I~::.q;I} tV4\JE, 

TSS T_1ir SM!" (lM. lSS\J;'U!$1..1~ ~"'AlIJfI 

~ 
R<i"~i'M rss ,,_ W! 5iJPC",.,a\l@ "'<...~ .. 

hpe"V,.,."~ (.f;l'lllt Ov.anr."'Willjh "' ~OC@ 
r55 R_=ll~' oJlM.pl~ t.ro~ '" '00 .. 

ewr $~I"9 
S04¢Jya t.ro~ "­

C$~ M!<:~' S<I'9($) ~ tWA"' " 
kJJal MWoI 8V! 14 ~""""IIla'~"t 1I'\Q11>l' ,;;,~} ~ W'." F,*,~SIm 

s.m., 4",~ 7,10 

O'...4"""l\liU' tVJ!.I.'JU 
__Ovellew "'.

R~:O ~ 

iVAUlE-' V. ,BMPaffiofar>:)% .. lVAlUEI 
".Vtiw. ~Ir'Al.'Je, '~ 

TSS t* Cltd,t ~ tVAUJEI lli, 

11 $'~Tq~1f"M1\A\<j!l"""¥( jtSSCl6Ol.1: lSS \.Mrot~; ."(4::£1 

rss fm,,1I:!wMtrSMPI..M +TSSU=p$.I~ rrVALvtl 



T8)1as Commission on Environmental Quality 

f'mjoK1I%1IlfI: M"r;or Cf*k Unit 6 
0.1, l'rW~d; 6/1I~O' 5 

Addll,!)Mlloiormllli(;lM ill; prollltl<!d IN ft;ilS wilh 9 f~ lri1!Cngle jn the klPO'I" "gil! e(t<n<tr. PllK<:: the CWJIOJ !)VC, jhb etll 

TOld t>I\oy'fl Ii) blt.oc !i)jv;ah'l lo!;atkm o! irsln..cllons h the Tochnk;,al Gu <.'laMC~ N.-...:l! - FIG 348. 

Ctlarllcl$l1l SnoWM in ffl'J at'" {ill!» entfy fields_ 

ChafliCWaahowf! In black (!:'!!'.lIdj tile ¢llt!.da1~ fi&h:b. CltangM t" Ihe$f field, wlil ~ lila QqIHlUoM$ U&l!d 1M !hI! IliIffi!l!dBi'!lml. 


l.,""r"-_"""-~wlSS'_I_~tOM ...,,,~~_,,ll¢"'~oIm:>~_ 
""~Nall~'~-"-"'-"''''",*fu1:!OO~ 
f' = ;\,Y!!"'9!! _31 pmJpt)1\M il'>dWS 

"" 
"'­
$k~ 

" "" 
1:>6..}5& 

"'rAJ'> 
'" 
us 

13-"1 

\.,..,,,,,,-,,,,,,,= ~ .~, 

. Th~ tmlu~~ ..,,~,.~ in !'.~. j ..tj"~ ~~e"kJ:x, '<it 'h~ 10'''' P'g~"1 ",~" 

?.J!tM\IIM IlUYLf'A<PJU;11If1 (Ihl~ 1n!¢!'tMIlw> !hc"ld I>!! p",.-l\l!td I, .. ""ch -....!l~)' 

DnlO§D~ !lM1"'Oif.t~" ""'~ Nt>. ~ 

T0<(11 Ufll.W"'~~ _'¢UlI$" ~"'" _ 


P,WfWll~fII ""'!AI"" ()'J,,a_ '>iI\tOO crni"llll'l bas\rlk:UlIIl ."'. ~ 

1"<l"~_ll\Ip:ni!fll "'1»"" \>,.lU",.. "'lim .;r.iI .....1fii ~\ltkI if". ~ 


P;>I;HiIPiI!o:l<"'J\<'Il h'P<lNk!":t !t$rt"", ~ <:<1ii\ll\lft ~.m.l: ate. " 
... .,.,......~~ 


?~ 3M!' ~ 
I\MI&;aj ...If:!.,.,:, ~ 

.., 
,~ .0.0"'" 

, ­ C51""",,"ciJC000 "OIM 
,~ ow "".,.o'ojr 
= 
'" ~ 

\J~1~ i'ijjl! S"'I/$ 
51> NI_ 

<:i.!tfT«allC:{a 

J.i\;».c.m'.Rk!f 

~.­-eor_mI W<Ill!-.I 
~~t'.bh 

OM#$) &o:Jt, 
fil!li$1tM I Jrl4l),,:~ 
SMlIFlI!<It 

""iI~~Hw$:i;l~"'-' 
'I1IIt'*"'e 
W*"I1""" 
W<ltV"", 

"'<: ­ TQ!;\l On·$Ii~ ~,~~ iJeim Ihe eM? tMl_'\"",*, 

~ ~ ImP'l"1",,, n'~A P"''''''~''"' til<! ,\Ai" eatl'lllmllll ~I'II~ 
A. _ f'e"';Q .... ij,'IlO rQm~t~'ng It\ I~I! e~1r"'V:hfl\lImW$l. 

c. ~ T35 L~.d ''''''Q"",d 1,o", Ih'$ <;;1101",,,,, Ii"'~ ~11~1IifQPO~ Sr.<P 

".,. 
A>~ 

~. 

'" O~ 

.~ 

~. 

,~, 

.em. 
ocr,,, 

"" 

~ t<' lll:s 

'''' , , 
Qfj1 .onO;IC 

{l_CO "-"'c. ol str 
OS! Tc~jC (.. 



"""'4\11 O(lp!h .. 
,~I'ml tiMM',*",...", I>UI"IOIf C<w!l elMI " '" 
,~O~ W~IS' a.aMy 11",,",1»4 ~ 

OI!••_~",SM? .. 

O~~""'!ltd;&l~AIIl<l fJMP" 


lrnl'W"'~" b!#On ct '*"1i'tG 1I1Il... "­

on.. Rurdl c.....l'i¢f:I(I! " 


011·~~.. "'".,"" 0\l:!I~'Y V(Il!lffi!!l" 


Sttwa9""" Sm'm.)iU ~ no 

r"llO! C4p41'1' YQ1'PfJJOVoqultfood _$1 queUly""I~""'!~) ~ 1..201 ~ PHI rub\(; leal 


Tilt> 1ol~,i"_S ....:1K><>~ """.,.,..d it! .l\ltJk<I~ lile reqWf<1l ",.1<-< <ttl.l;lt '01<",,,,,:&) '''' I .... ""!~CI~d 1'I'.IP 
TI>e ~tl~~ la, BMP ~y",.,. mil 0.,;",,1«1 >,1 ",,'I CoS ",II" sh"", "'It. 
t,~p\1'...llm,"J!!!t! SIA!:!!m CQ~ 11'«' M Ae-~ me on f'«>.;MQ 

b~~e...~ 

Sa\: irmr.mi~~!'I'M " in;h.. t,",<>, <leit"","+<?p.."l-..tbh.,. ,"'"", "".u«"'" ~"\ffl "Jill 
Img&tiqn .._ ~ $;laa';l" I@!!! 

"= 

~"'" ~aa'n-~n:at~n b.,sh 4t.~ ~ '~fa 1",,( r~, ~''''<t''''''"NW d~~lh "I. IO~l 
Mtn"''''ffi ~"""e~,,,~on ba"'~ ...-.>a .. £<1U"'~ I~el '0' "'MI",uw'''m~' Wplh QI at..", 

S"O (l""",O!W'h 
",oI,'e,: '\ll\l\Jf.1 

.,N' 

~¥f 1<1$1 r", i'-""''''''''' ",(M' (\!!,Ih<lf 2log 

" 
AA ...,,_IM>< r"",G1~WII!tr<j.",,, 


WUII"'_ >'0< ,<n£m.", w.~, 111;>11>'" 91~.' 


n~<;J\m" ~clty<;! Pawoil'Wll1'>l« '" 1'0' "",...." """' c..",,,,,¥ k 1.M <=~ "'~ wov 
T4'-i\i C¢j!f(itT""",0d I!!> 1\., ~"'''-" fed C""""NI 
!t"~"~'X0WQ" 

A'*'-*t<l~aIWOVE+Qf4' ~ 



Aeq,,'itd ~mm1c" "'''~ml.>D' rnp£dty ~ "' ""blt;lnl 
tl~", """h1~'" \J'~) t~ tMIl WOV B "' ~~':<:I9!\'t 

Flltljt ba.m ~'an ,R""'J ~ "' "l"..~ Ie<'1 

l'LS!l!~"~IJrtfrul\'i!t!\ $1P!1'l\E1!!p11li !u CrnITECH 

"!l<1"Im~ ..... Mm O""'i~l' V<lJ'M "", C""'''''' $l_()!MHM" ~,;m ~ "' t!,irlt l?iN 

c.-a;~k"\(>wt'~t>ims-e .. A" 
.t\~C(>l,$j"1r,~_~ 

fu;lflil!ll~f"!'"--.S.zS~!zJ~ 
0.'$\ waw~x y ~ 

fl.t;hllYl i'I!.O'¢lI D:tM",\m. __ C -_ 

A<;t."U!I:!$.t«:ill,UI ~";!.>1l1 O'''i''~11 ~ 

P" .WlrJ-mp.,_,= 

""~ ~'lW«!''''''''' Oll()w ei¢$$.$~ ~ A".If'", ~ 
~"M"""irI;;:slWilh"""'" (;tJ<>ffi<:w-;!_ 

MtMI~()'~ FQUallt>l\: Q ~ ,h,g ""'" 1'1"" S"' 

" 

a"CiA: 

\)oo·~ 

tOO ""tre 
1,\ jJm 

00\ I\fl!, 

;;;Nl) 

K)'VK>! 

~~E"wr""o~ 
;;.,.;r.. Wkt-_ 

~,"gnWdlh _ 

D>'-sign OI.~ ~ 

Ca.igr1 O;)p!h • 
F'","Ve"""ty~ 

"~e",iU'f1~~ 

,'I. 

IPS"'«t~ 
""\)$2"" 

97-4S1I 

K i'Y ~I !M 'N-""'~~ ~1I".@t<;$<lrllt "',<11 ,n. ""~ \/n ",q..,J,~"y, "e' ''''~ ,,' 1<(;·34, 'h~ d...!;!~ r:--IIm(M"'_Y I\<' ffi(\j ',1Kl ;f'd lilt J¢'''~' ,~"'" 
~ ry "I'~ '''IW',n9 n'.u ~h~'iX\ M! I)'w:h (\o.$>1~ ''"'''''''"'''"~ "'" '"-",,,,~ f'c·:'>le. w1d.""'~ 'h .w¢g t"..!'!~.. Y.,u~ ..~, ~~, II~ IInn'I"" 

mailto:1I".@t<;$<lrllt


T""'~ .... "'" """","\11""''''''1 ..,,,;1\0' "",.,-'r<"I"t!m. !<:,..;.", '>.n 01 ""g.:l~t"" !ill"" $1""'" 

T,,*~Ii% '&nO'Vll!;....''''''d~d'''q... ''''~!<,!<'''i''*<.!'mM\i;._ cl~~ roe. h<""d n I"",: (<I,,,,,t..,,.,-<A II~,,;.M 


Ih. "m\,", llli" i<I"";"9*~ i"'l\"""'Nf '''.!Kit ."Kt!d !!,= \$ j~,;A t<>gi(',W'~~ la"" M!1P5 ",,;t-. ""'''''w'''''101::~ 01 Xl", Q' 


~e,,,,"~ 501_ "I ""'->1<'11 ...t¢I!';';'~ ""111 ~ _H"'~ ....14><' (>f '1)';;, T,,_ n~t.." >t~, ",~.s IO"9a~!1Q '*">*".~~ :<ll~" 


C,. IU'Kd i!iWft;kl~1 fuI 1M &l1.k1.;l£ Me;, • 

' .. <:Il!"T "~inIli"I'Ii¥lsi\y ~ 
A.9,.....t'1ill"'~"'.~"' 

t\" R.taY mit- :'cl:d.:!.ltd t.tfWa • (1-2" ",t:!o .-.....'M<: 
"~WlMi s!.1aw W't.:!." Ihl)o~>au'l ~ ,~) W:""'~!OO\ 

It ~ tI)?iI", O'~'"~t ii' R ,,,,,,Iall "~I}"'II~ (>f 1Ii"% !l\t,o I 1 ;~Jh/;j,,,, 
Cr.I~V'~'~ 'h. $f'I"I~O,V '$~"o1'Qn (Q' j110 #Uutli Itinl#il 'MO~~1!7 ,~,~ 

l'I~ctiff\ III ,,"'fa" ""WO 11;... fil)1Jf\) :;.~ 1';0.;j4~ kg<l $-32 ~ :\<'f><\'~m 
Bffitll)Mly l'.e~"HiM Ie. N::<llI1 ful,nlQij 'I'iI~N't)- ~ ow psreern 

Tl1E'RE~CruL 1);£ N£'t lOJI() "~\IJ\1. wOVW $~ 
1","'''0 t.. VAtVE.SW F;QM :;ll:COONJ-A3OVQ 

AOijJi.i<1 rss Rl>"'",,,,1 '" BWP O"il~" AI...... 
1"'Pi!'".-wf ~O__!'"M1!" 

rss A<\...;wal \I'IJ-"O«lIJ'W Jl.t$S" 

£lo""'ova "',n ~ 
Ca'<.<!l...!~d MIl:", Si,,,,,) ~ 

A<;:~~I f,J1Xf<Il SiI:&!~ ""J:"P»'" ,""~ p~",fid ," CtI~ 
!/.M~l Stu! v •• I!O~ Ita ""'~"!II '~'IfI![ 'I'>Odi!' .;w) = 

tt'" 
'NiA 

0­

8'. 

'''''00) S',.., 

So..rlaoo-""""_ Uo!fA If 
O<ori\ow Rmo; WA\.VEI '1« 

I'lpun<>oo O""~'Q\V P",I~ ~ .VAUJt/ V~ 

8MI' Effie'Mey "". "'AWE! ~~ 



l"ViL.1iI'" '''AWEi ., 
1SS \Mii;I CtOO-! • tVAt"EI '" 

~ Sur,; m! r'031""'OI ;.,n~.u.I,t (1SS ¢ffl:t1 ~ :-$$ t:OOIIpI.j .vALVE! 

rss Y""if!"1l/'!1 byCMP{I.M. 'fSS!.io""Pt)'" IIVAWC! 

" VMtl:~ 

(IMP $;';09 

k41l;\ftOO 1$$Ph'"""", '" ~p DtR~ "'tV 
~"':OJ'~' ~'l"WilW'''' 

iSS R""""""lk, J"",,_~ ~ 

~A"'''~ 
Cl!l1I;u~ Ik<nri Sl>:o{s) ~ 

"0= 
'00 

"" 'W< 

,~ 

" m 

M 

Ae'-"'IJ MMal Sl'~ (;j '*"_'lI"I;19' """,~I ~""l ~ ¥d@ P<:1\ J.!oo..l $". 

StJrlae. A.;l$ "­

O"~"""''' 
Rcun<lW (M<rllow PAm" 

I'W.P EIL""",-,"!, % ~ 
l"1I,q,.,,,, 

no 
_VAlUE; 

.VAlUEI 

~VAlUEi 

IliAt'JEI 

-" 
"~; 
'" 

1SS L<Wi C'W·' ~ .-\IAthEI '" 
I~ $.1\;:..... ' lCVilt'lojl\\ A.ah"b"" (1$$ i>w;tl t ,$$ UI'I""P~) W&U8 

15$T,,,,.',,,,,1I1>I'_ (l.M ~ TSB I,Jn~_1 ~ '''At'J8 



Texe,s Commlsskm on Environmental Ouailly 

~N_;Ml)no'C'¢I('... \),,;!a 
o.rt.. P~'od: 611{201 ~ 

Add,li:mai 11'1'''''''''111'01'1 i% pro",deQ lor trih whh "red ,!'angle in the upper righl corner. Place ihe cursor 0".0, Ihe cell 
TeJ;t tl'cwr: If> ~it 1t\;h;al1; loc&tlotl« !t>$lr.:ctkmt in Ihe T ilcMicel ooda"lC!< Niant.oa\· RG-34S. 
Cha,flctIiIll; s!lown in led lUll .;'IIIlll.roty fll!l!:Ia 
Cber1l!W'n eh<:M1'lI1'l billel<t: {Sold) lire ealculmed 1jeh:l~. Change!: to \he$e fleIds wI!! mmo',;e tM oqulItXme U$H In Ina $!»flad$b....t 

t...tt>'''-~'''~~'''ss~-.:t:tIro%M1J>i!~~~N~d_lh<Ij~;u;I - A;. '" N!t! M"'~ .. ~"" ..,,,.1,,, *'* pro,oct 
.. ~ ~Iii'-...J~U<;<>, ,m::h1lS 

Sit cv",' tkb'",j>" Pf,q":",d teed !'k~' 6ti!wI:kn 1M ~?'~ 

C"""l1m c".,...t 
r<tAlpmj""''" ....... lm1Jih<lhpl;'"·''' 4IJ5!o ~N 


P,~""'MW ''''PI''';':''.''''*'' ,.;w,.,\hj\l#iHll 1M ptar>' ~ e.M a:m, 

TOIilI ~t""'Wil1" 4IIil'iJ1'1'ii:>ll\ $N1'I1 "'1·... li'1> rtHl ~! It$ plwl" ~§El~A1."'us 


1~:a> .xw.~i>pirte~j ~WRl.$ :4"*' i<lICI'Cr ' ~ tI.~ 

P ~ 33' WK","" 

l., ""'''-'''*.10,,,'' 

rh~ ""t...", ",,(~r~d i~ W<l'M> r ... M~ .~o,,!d be jOl \~" l~!~ P""1<K1 ~,..~ 


Tr.uol d'" ....~~ b...,";gvlWl "'Q~" 


PIi<l'!I."'~"\1'l'lPt"'_1»<I.t "';lM'nd'~l"""~ \:l:IIlI'cie#'",'1 w.~ ~ 
 Ol.lOl<'lMmlC',,·I;;I. 
P~-lI''>$l~f>\ )f1;l",,"(lu$l)'ft ""1I Ii ,jtN,"~$ !It>~ tiI.:-,!!a lIMon: '" Q.1S Wnt(>i lIMN 

P¢'$I·~!;<'4I'tIP'Ml\j lttoo¥tn~ ltadw "'l"n efl'l\.! .... 1n11 tile,!!a I a'oo ~ '.15 T<MIIC{!<l':!f) 
l~,",,_,,~ 

h;:?c;;.~w~'?~ NOtt 

AWl!""" afilt""o:r • II 
h\.M::v'" Ca"~J{1~ fJI$I 
G"",)\(mliM 
c-S1iuMPIi<1< 
C¢n_~wml'4 

aOllu>y$m1t --­$",,,,,.~1};)!'I; ffli911""" 

,.--,V~1f<I FJut $";""w._ 
...."''1;;;'\ 

to." '" ~<:r:a' On·S~l'tIrII~iW l\'$a ,... " .. e",p~\<:r.&"""'$iI 

A,~ """'''''01.' a<Uil 9"'P"..,~.n foe WP""''''''''",,1 "",e 

"" '" P<!",ic"~ £fa. ""'H-_"" \r! ,.. liMP ~>:t>,..,... f!,jfl>I 

t. ~ TSS lQad r&mQ>'OO Iron> 11';' .:mcivoo'll Ii,a) ty:tMo p<)tl:)$_;:< liMP 

~'M".,. "n 
~ Qf ~Qti SPILQ\""''''' ,. '"0.01 0.00 aCtel or 't: 10, IOl~"~'es, , "" C, • ,~ dl"4515$ 0, \~ '~NJI a1 w~ .... 

http:Niant.oa


• 

~ ~ tDIVr.l1 

f'.alnlall O!p<!', ~ 
Post O"""iapmeOi Runoff CoOfio'''''! _ 

On·<;;lo Water Qua'ity Volvm~ ~ 

o~·.j", .(Q' d!alnlng 10 aMP. 
O~·.ile :mp;>Mo<!. C'W9' d",inlOg 10 8MI' ~ 

'mP9""O<J~ IIl.cUM III oH·.-ila a,... _ 
Ofl.."'la Runoff Coaflicl.."t • 

Ofl.s!1$ Wale' OW!lrtyVol~m.;O 

$10"'-9& 101 Soolmem ~ 

TOI<>l CIoptu", Voluma (roquktd WIlier ,,""Itty \IOlumG{'j , 1.20) ., 

,ONil11 l!!eMS 
0.41 

,OM\l! 

'.00 
Q.OG, 
0.00 

IIOIVftll 

101\1/31 

tolVlO1 rub'o I~al 
Th~ lollMting ",,<lioM are <15001<> c.'cul~l. \~~ fOqui,.,~ "".Ie, q"~I"V '0'01""'0(') fo' \~e .~Iceled 8M? 
Th. "~luc.l~r BMI' T'(II"" not ... le~l~d i" 0,11 C4$ ",ii' .n<>w NA 
7, B?!",\J2n11rriW!IiQ!! S\'I!,m Oesigneda< RNv'red'~ RG.J~S 

WOle leel 

SoIllnr.l!"'tlonli><'''''''''billl~ raja: 
1m3_lion ~,••• 

M fyll Sodlrmn!8!lw and Flllra"?" SyJ!Sm 

Ma;;imum sedltrie~!al"n own ~'9. ~ 
M~;m"'" .ed1m.~t.M~ ",,;n ar9._ 

Iill. r,mo! SM!l1Ifnb<,lonand flll",t!on SY!lcm 

.., 

.~ 
NA ee, ... 

...".r.leel Fo. ""o,",om ."'e' dep'" 01 2 r'«!, 

..."a•• (~I '0' m~,im"m I'''''~' deplh o( e (,,"( 

SF (lI G,van Dsplll GivanO.pU'l W'~lh Long".h,cubl" (WI HALVEI 00 ~VALUE;" 
" " WM.UE:',<U". !~et 

"'l"~'" ree( F", m'ni",...,,,, w.'er d~ptt> cl 2 1001 " .VAlUEI" .quore r ••( For G,w" W1i\\~r d~plt> " IVAlUEI" sq«ve lee: Fo, mG':"'''';' w5le, deplh 01 0 1..,\ " ,VAlUE!" 
10 !ii9!l!\Onllpn Svolem Page~ 3-6310 3 €S 

Requl'~1 cnpscl'l' 01 r""""nent Pool ~ ,"c<ot",,! Po,,,,,,no,,, Pool C"~~"Y" 1 ~O 1.m"" \he WQ~ 
R"'luir.~ca~=." ol WOV Elav~liOl1 ~ c"b;~j",,! T~lal C<i!lO,"ly ~hould ~~ 'he P~,m3~onl Pool C-"pce,'Y 

p!~~. '~cc~<l 'tICV 

http:tDIVr.l1


f'ffiquirad Se:li"",nl~[k>:\ tM"II:)$' OM);le,ly ~ O.r(l!~IMt 

F,n", eM'otan (i'C$)lo>!I«o\ wa" ~ "' o:ani,t:\gu 
Fi:1M i:>al;r.-. a,. .. (i'I1,o.,.) " '" 5Q-.lli"& I$!)!'" 

!;»~ I\nawt..l_'edbyN~b ~ A~ 

(~ C<:M>' m O<a1'lalll' A,,,,,, ~ 
A:l!_'~"I'"--.$K'-4~Itl'" 

~-'C"IM~1' 
W~R;mI!~~Cq 

A,."'~4KMru<l_ 6ft.... '" """Ie '" 
1',."WU,.;j~~ 

",,,~,,,,,,,,,,cl;;"",,,,,,,,,~,,,,,~A;,d?.. ~ 

" ~ 1Ia~ ffi!gM~~l!"1" 

I~ UMoo II!! ¥!!hod PAAw!WI m111ft RQ.39 

Ma"':i'''If~ ?<t.a~:» {) ~ 1B ~ R,,~' S.. 
o 

b "JWM.!..Q. ... Tf '" 
y'''S'' 

{i\(_ 

r*_""
),1","", 

,~., 

'ON6 !;I 

roN!J1 100\ 

rlWM "" 

" 


.OVlO' 

I{)IVIfY 

Ma""'''1'~ E(IoJal"'" Q .. 
Swa~WJdi"rr 

Fk:#V~tiIy 

,*,~U.""'~ 

DMiJ<! ¥l,~1" .. U 
G!SiW'C~" 1,iI1 , .. 

~O;;!ll"ID 
Flow V<Sl>dIj' ~ (lSI ct:. ""' 

_I.<It';;>I>" H"'1Z11 

II ."1 ~, the lu.br,q ~$!_ "* *" "'*' ,,,., ""'>g" ~W__~I1&' hw;,;" R~~, ,I><, {)¢~1¥, i'~'#ff_t$ ""'" la ",«I+te !iJ\:I ,hit whs h""" 
11 "'r "t 'IH '''''''-1k9 ~,~;. <0141 <1" ",,; ~\ H"~ ~9~ .cq.,lw'Mrn w: Iwlil '" ""}...241. W;S}";"!} (b# H'it!# oo~ ~"ha T",! "'" iffi 1'",.4(<> 



n",,~ ",.. M Q!tb""H>>UI 'tlll"••d ,,,,r d,W;m1!v,s ,IW '"a6 I:l< it'f d oCil"",Uw 1lI_ """t~ 

n ... '0% ,~_""" n.1"'~MI WI""" 'M ¢4"t.:t'\I~!\jj ':'''-"'''£i'i' mijO <kiM no( ..;«;.~~ n (w( 1~"~CIi"n 0' r."..j .~<l 

II!~ ffi",,\tYm 1mi')! \!\o l~w.; o_,;~ ,;l".~I(j 04'<»~ 13 (1'<01;:;' '''l!'''.c",j t.,,,, w,~~ wllh ...."xjm_,j"!>e if lO",.,. 

""'''''i~ so '''#'' c$ ""IV'" ~~lIt'¥'$\ willi 3 fM.lmu," t'_ Y tn... ;l\'''t Uf'>*t t n,tV! '" sruJe ". ""'-9 $S"<: s'''-"''' s'~""ds N'", 


c .. "",Q!! ~~_n< 1m 1>e ~lfl &flt\'; ~ 

; ~ _IF> .....i¥! imt<4tIy,. 
A ~ 411>MI;II_ '" tte;M ~ 

Q ~ q,n:U 11I:~~I\UX' ,t\Wt! ~ (), oIlIl< ",..v_ 
I\~WJl""W<'_)<rnl f>!I'$wen'a"'''' \i(! 'qua'" I~m 

If ~ ~)'1'a~_. ~>CV'""" ,~,n!d! IW~MIT~ 01 IUWlI~~1'I , I ;I\fh~~,~ 

C.lo~IM~ ,h. dhi.~e~ M<!",,,,,,,lo, U" ""W~I '"'~f~1I '~'~"91~ "',. 

l',t~.(M~ <>l ""flf$~ WllI:td (WI "'{IU't)'2 (;1:;<I~a p!.~ J.J<' m j;S pe,c.m 
€WC>IIMI' (;1o?d~ fe' MIl<ll ~aj'ft\F I<mrwily~ Gill p~,,,,,,,, 

tV$$\€FCRiL THO; <'IFf lOA!'.i 4o;Mth'Ai.. ViOlAI'! Ill:. 

(A!lNO "" 11>J.\liiS 'II\i fAOM SecifO# l A90V£) 


I'«lJ~ iSS 4." \mil It! SM'" Or~""1I" A.",,,,,, 
''''I''II"i;;!",~ C<wi!f OWfl"';!J"_'~ 

rss R~1~' l'rlcaJ)Ww Awl m 

el'.¢l$mAIW~ NA S<. 
ca!::J;;\!:!$'kxkl Siul~l ~ flNJA 

AabOO >itM~ $in (Ii rnA:""" WI:~lI<I!>fWid!iri in CBI<;>,w.." 

~o! !i<t'''' ~ Y"~If',,?"_hrr' '!I·W ..~"' $lV:>:" " 1.<::.:101 S~ 

$,;rI~9> """~ ~ ~"'A fl' 
ew,_q>.l.... ¥VAlV", 1~ 

R""fd~"'O"'l>llI(t<l J>we" WAlUP "-v 
aMI' "!fI~'~""I' % ~ .\llIluii: ');, 



21. \lo,",cch 
R~q""I'~:l TSS P.~""",aj In aM? D"':na~. Are.~ 

Im~fYlC'J' Cover O'·e~",atmen"" 
TSS Ra<1'.o<al for Un"""I\j,1td >\lee ~ 

EIlilCiW$ >\lea ~ 
Cal<v:a!~:; Mooal Si""(')' 

Ae".ua! Model Sl'~ (~""coslng ~arg"" m<>del ,"~a)_ 

s"~.c. A,,,,,, ~ 7.10 If 

O.artlow Rate ~ ~VALUE! v~ 


'lO'Jnd';!d 0'"'101<_ Rate 2 ~VAl..UEI v~ 


8M!> E!f'cie~c:y % ~ ~VAl..VE: % 


4"al"e ~ WALUEI lin 


.VALt.:EI lb. 

l55 TrM!tI1e;.1 (I, tlMP (l.M. '!S5 I.!n<:!lD\) ~ ~VALUEI 



--

TsXtiIs Commisslor, on Environmemal Qualit;' 

rss RNOOWllf C.fClJJst[QfUI a4-20-200!l PmjIa _., rPaMr Crffi (Jnlt e­
n- ,..,..~: 61mO'l$ 

Addiht<nfl\ ,nlcrm&!iQI'I;,; pmvicted ie; ceH:;; with a roo 1l'i>mgle'I'I!M ""po!' <i'?ht ¢O!"""" ?IaCe the c",;;or ?¥N me cell, 

r e~ $I>C\'I('\ lr blJe Meat, ~ 01 mstruc:;QitS ;r Ii>? Te~ Guidance Ma!W$1 > RfZ;.;w;, 

Cha~'Wr" "hewn 11'\ lea)iff deia emrylleld$. 

C~ J};!!wn m blMJ( (S()It!) ... uJeul!!\W fielda. Cl'imge1O to IMnfields will _VI!! !hi!! e!\uatlOi'IIJ u~ in 1M t-l"'allll'ltMt 


4..""",~ '" !W~ TSS I~~ !rem IIW 1I'll9:moci dfMI1ci:1'WIl ~ ~ if ,n"",JI<Wj '1lll 
"" __ ~~,n~"'WiI"'iI'~~, 

..~ ~ l\1rn>a1 jYl!q,r.a<!¢n ;.,.,;-,." 

Si((lOIlt; p¢,,,,,n ~t AM.hoQ l<»:l1l!4Mo-"$I aw..:: e~ ~.,() EM;"" Pl{)j$<:l 


:;"""tr ~ .c"nII 

;(>t. Pi';,_.a'$\I;rdOOs;1"'~~~ '. ~&5 41:1'" 


rIVdMW....... ;"""",."" JiI!'N""lfh ¢~ ~"'\$ ..I I ... ;r""'" 0.00 .<:1.... 

;!h1' 00'l!~.w0fl!l\$'\I ""11/'0<_"'",,, "';11,,, <h$ 1m.:>. .;>1 Iha ¢Wl' ,,' ------,o,~ ot!m 


rmm 1""""""",:_1,,,,;,,,,,,,,,..,,,",,, !.."r"",' '"' ~.:z" 


hi "33 I"'~"$$ 


t...."',.... """""",. •• 
r"" ""r,w, ."(.",j;"O..",, J""4~ "'",,:<1 00 rO! In. t"",1 "'''iot<1 ~'~a 

,0;2' rira'fl-1Ilii' bs5tn1;;:!JtWl aro.1! ~ 


Pt~"'Mk>p;"llW\ t<>l'!!II'-I;,,,, IIiil. 'fflIr-I< ~a'~ll'1 ~ iI<"-" ~ 
 (1 W 1I~';a", 'CIQl"Q$ 
PM\<_h;I;:;l1Il11':~,,;1 rJ~ vt1<h<" ~i ""\VI tQItvoII~~~ ~,... ~~ (l1() ""-'wvl Wi#\ 

P~'~""Iklptr<lil' (""""... "" I'""'>Q" ..tn." CI'''''''!)$ t-.~·"iM.t ~,ea ~ (J1I'I {Obi! Ie (U"'l
t...",,,...,. ~ 

"'¢PC,wSMP. Non~ 
R~$i'f""""""f" (! 

AqW.'l!$'1 ~":lQf OM' 

\%1\14<:1'> $V,)/",Altv 
C!1\~WMtv(! 

~J>4Mr1""" 
G,",I!lI'f~'1l 
A_/~"" 
$IH'>'6Hitv

"' ­V~;H"'S\_ 
VQ,ilJ1hi 
W<ll$a.# 
VI¥! Vau'! 

A.:. B TW!l O<>"'l.e ilfa"lega.atom ,0 ill. 11M" 0!f\ctI.,t<l\ Mt 

A, ~ Irr .... IYi<l" ..'~a I""P<'l'ed "&c SMP ,..,1<1.-.""1 _a 
~ .. 'i'<ln-iQ,;,; VW '$r<';-""g !II tlI!! a'AP CIl'ct>'mI"l -11'''' 
L.. ~ "l'$$ I.oi<l f~ IrQm l'!\$ e;$<~\ $""-<1 by '1'01 t''';14<Y.l 5'>1P 

",. '" 	,~ -, 
.Oll~\!. SF;t~l''" C.\~ ~C'-S<; 	 (lCD amws'" IC1~'l<:lS"..' , 	 , "" 

'0" ~ 	 MV~ 1SOO () 1!0 II,"",'~: $"'\\1 



, 


"""'" 0/._ 

c~ lUI 

rut t !06\ 
""1~C'kl! aMP 

fI":,,1M Oft;M ~ 
~ t>iI"'f'~N"""'1 MV-..:dI ~/%;lON ~ 

OoHat "'m~.. OJ;\I I';y 1),,,,,,~ ~ 

Of4>\! 4''''' ri";"l1 '" aM?" 
otkill~_~",eMP" 

hp'>!Im;;I. bwKm ill _II! &/..., ~ 

01kita 1'I.mIlIf ~\e1l ~ 

Q/t.f(iI ""fA, C~4yV~ ,. 

St;~jQt~" 

T_ ~V_I {1liq.,WId _ q'Whtyvdwm{!O) r 1Bl ~ 

~t~l<t.... UW> i\!*,"' 
lbi"*",,, $(~I$N,'" 1»* .,,'11 ", 

Aeq;,hfl!! i"I~ol Ptt""a""N ?t:ol· 

Rwu',<)d "'f"""1 ~IWQV E,e"":<1.1. 


(100(loo, 
'"" lOWII'!! 

IQWI1)I 

.l>1V1t< 
r~ l«i"",,"9 *"<;r",,~ " vWKJ 10 ~\h'" l"<I ~r,,~ "'ii!lt' 1\'J'>l4t ~W«~) j~, m~ 

TiI¢ .-l>i;;¢$ !:.<3MP t .""She: Moltt1ed,~ t¢ll r.uwill #>11" N.<. 

,_ Bt!~n $n\4m 	 D=gt!ul '" ~'f"'!" PG-348 

Scllln/iH ... II"""'_b~I!~ rm,. ,,..,,,. E"l~' d'!~"""eJ P~ffl""Q'kl' '1M <;>< " ....._~ ..... :u. "': 0 I 
Jffi2<otl1"''''~~~ -..:;uaro "'ill 

,~, 

-",ka! 'or mici""'M ""'''', 1fu","", ~ i<:n:' 
_~ 

" ~iOO: 

~ ""'-"""iect 

""'""'a ...... 
~ .;.:;",,'e ......, ~ .sc;""",!w. 

FI>r_~i_""'tt",«p!~dajt+! 

$; ill G!.." Pt;N> 	 Wl;th,~VM..;j£( ~--

fwm,,,,,",,u"'.,,,31., <l\IlIlh '" l !t~~ 
fe.- I:li""" ""I., ,,",If> 
Fo' "I'II!~'m<.Jffi "'l't'<l'¢~l~ t>I ill%: 

cub'efMi 

rul>n:: 1_ 	 ""',mOJ""") P""H':npMi\r;fr q'\i "''flU H'" '<lOV 
rutlr; I",,: 	 t~'a! C4"'~"'ly ,h",I<I t. 'n* r~"'""t<W1 ?~"I Ca~"".tr 

plu'" """,,,>,j W;:)V 

~ lVAWSc """ 

00 JIIAtLE' 

" " 
00 ~\fAt...el 

llfA\....!;l 
,VAl"E' 

C'J:.>i: !"'I 

http:Ca~"".tr


R"..uI'>'l Sa:f..".....IlW:' ~ t:I.IlJti',y" AA wb~!;oel 

Fo""<:aft-IjI"'S{FC!)!\; -11$111 WOlf. "" ~,~ 

F, 1M tali'H)MI jfilA,) ~ w. ,q~"", I",,: 

Ora'''''QQ J\<as !I>-ba TfMti>:l by m. $wl\" ~ t,~ 


i"' ... "';~~. c""er '" a"dnIG~ A'1ll>" 

Peh-/.J, ll'l1iI"1./ty '" i ~ 


SwWaSl\lpll" 

S::\;l Slopt (:) • 

Di<!~W~!i!ftap1tl "1~ 
I'.~hlw ~IICw\l>(l4.'1 ~ C ~ 

'= ~ _000",,' _" cl t:ow h S<;N "­

P" "W"l'OO f'I;l'JI\/j"fiII '" 

k,. .. n:.<i"'0Ic r~ oIl1ow ~wdlP'l '" ,11.,;",<;>" .. 
"~"'''''''i<lIl'!I'''''.IlI''NiliZ lWuIloJ<iI'I" 

MlIM'ng's E~u.\Oo" a ~ l.Ja lit.. 11,,'''' $'\ 
o 

b~~~.P! 
~'.,-{t' 

/'hw'Ji\~'1I Eq\lill.n (;; .. 
Sm»W~ 

"!~,!\Il:ml'y 

1/"""'"",, UWI;;tI'o ~ 

Othigll Widlh. 
::lr\tli)llD'xh'\1l1~ 

0."90 a,pI\''' 
i'i.w.liftoott" 

M-.,III,."", Ul''JrJl. 

... W:x:f<;s, 

Cl» aerO'S 
oC'J ""'". 

'-' lo.mr 


n;)z,,!\?1 

""'" .
,1)j\f,'\lt f&lOl 

tDWin: W$. 

" 

,', 

'" 

~ h 
1 2: cis 
(U:l.n 

Q $1 eli> 


!$4 '. 1 

II A"f a1 1M (1$1,1-"":1 \Ill"." ~~ ~,,! «~M "'''' a~5"n "'4<1><~"''''"' ~cll~tm \~ RC·:M~. tte-"","9"1Il","',,,,,m, 7!]1 II, ",,,M,N II-f>d ,~, 1\'>1_ '",...., 

H~"i QI "I) mbA:,,'.! "","". %",1 t~ ,,"'~, L'><o ""''"11'' _"_'" 4<' f?1V' ill "'0-:.4!. _>0<su,e ~..~I", in;"I:;IT\ ¥\It ... "'..... "'" t. p~"j!l,* 




TIn'~ ~'* W}Nk,"M:OM ,~q,"",,; 1.., 1I;I1""Mh'fi!tHlo !""" '" .f<. <>' ""9"';;!&' II Ie, Slnp. 

,loll ~(>". ,tj)l",~,1 l' r;!rov'<I.<I "hi" !i'.. M<lhbv\J1Ij, d""""\l";;'~~ "''''''.. _ "UtMI N. 1<,,; (d"",,'''''~ <>i1l<M).~d 


!tlI! ~""! hQW I~;;d,'lll It--" ''''$>ON ¢..~ .¢.", '" ~\t,"'e4 ~""'" "s r ....! ¢j ~".gI_tll (,II« ¥<'¢ ",'lh '""',...."'" $1_ qj iM'!, l>< 

"""<>$$ $C f¢i'< <lI ",.",,#1 ~gelS('<l" ",it! ,,_.i~ 01_ <>I '0-.. rlli><! til<\ t.. .. !;I,~ '" S<~de $ ~M '* #lain ~"'N¢;; ?if;, 


c ,.~ _ffil%r.l1oI1IW <iro",~"" ~_ ,. 
j ~ ~ 'ihl2.1t W:$II#:r ~ 
A"'~~__ "<l\eIM~ 

o • RlJ;'~rl !\W o::a\<:::!!it",i!<l' oW-'lIl'" 056 ~I....:r.","
/\. '1/"., "'II.!:.~ 1illl,,1r> !~e "",I ¥lluI!" l$;) O(I",,-..!iNI 

lj 3 !;IW£"\f <>tU!!U .( ~ ",-h~ ",lfrO~'j1 tlt 1':$ lh.", I 1 -"'.,.,w~ 

C"'o"",,,,"!~ elli<;"~<y ,.du~"Q~ 1m Il't 801"11 m1"fo!: ,nl~~'''¥ '",e 

H;>dk:,,6i <cl.1"~ <.ro!lI!<ll!_f'll"'~ ~~6~~'" 
Im,ru,""l'~b< Aeltta\~ "~'" 

TH(R!;RJP£. THE 1'18' lOAD flEMO'>IAI. WCVUl se 

(J\, ANO ;<.., VAUS$ Al'At I'I'OV SECTICIl;$ A..<'OI.'<:) 


",,<e,411 T56 Aerl;0il,! '" eMf' pr,;'<Hl{l<l mev 
11'1"1.."'.,. ClwI:l, Cwrl'a.I",,,,,,,," 

1SS "Ammly.il for t;nca;.>t.......:. " .... _"_ 

EI'I>ctI.~ Nw " 1'1/\ EA 
CUIwl;Y"'" MOOiII S;,.,;.) ~ nt',., 

Ao:!va! M;)!1<'! $'t~ ~l "1') tp II ""16\1\11; g,~::!\><! il\ ca"",:S:oo 
~1&uo,jjy\llttlll~"9~I~~'S'M!I" (j ~ Si:t\I 

~_" tWA .' 
OW!rlrowru.~" §'/AllJt' V~ 

;>,oo"1k'D"",*""Ru.~ 'VAtU£! Vg 

a...~ FJ("""""'J %" ",-VA\,IJO ";'. 

http:Ammly.il


4.\'llAi~ nt<LV8 ~ 

TS$l¢iIil~:" ~VAL!Jt? '" 
k M ;::t<\l T ,aillll\i;r! """ltHift [TSS C'!idil t ~SS~) 'VAlU~' 

fSST_ff-t<'\lb\' !'Iv" (1,'4-+ TS$ lJn<;,;tlj" !VAlU,,' 

al.Yll~MJ'l 

IlI~P Slot'fl? 

"".:).; .... $ rss i't<J_ ",6W' thitlWj. NI!1l' 

''''0l''''''''. ~Q.m!_~", 
TSS R'.l"""'8- i<:>,UN;ap\\l'~d",,,~ ~ 

IM_""""'_ 
C~I""W!)llI.'<Xl61 Si4(t) ~ 

"' """"00 

f,;A 

IfNI/\ 

b 
~ 

~ 

'" 
1«;1"'; MWlIJ SU:. (1 ~ (arga, ma-."D! "'~ '" V.'XC Pt\<i.!«lglSm 

Sul.a~. Atl~ '" 
o.~"",,,, ,,~'o ~ 

~ ()JfIi\¢w p~,~ ~ 

5MPS1¢'ooq%~ 

t." Va'"" ~ 

1,10 

fVMUE' 
,VAlJJ£! 

.vAlVS 
~\lAL'J£j 

"'. 
" , 
N. 

TSS'-.J:J«llC.wl~ tVAlV£I ~ 

I, S\l:'i-.::""! T'~'n",,\ t.~7 ;TSS Cr_ ~ TSS U",mtlL) il'VMiJfl 

TSS r'Q6~t;ye!..p r_lI'. 15SIJ'~) ~ ~VALI.!EI 
































