City of Woodcreek Planning and Zoning Commission Meeting
August 16, 2017; 5:00 p.m.

NOTICE/AGENDA

This notice is posted pursuant to the Texas Open Meetings Act {Vernon's Texas Cades Ann, Gov. Code Chapter $51). The Woodcreek Plann ng and Zoning commission
will hold a Meeting on August 16, 2017, at 5:00 p.m. at Woodcreek City Hall, 41 Champions Circle, Woodcreek, Texas at which time the following items will be considered;

Call to Order

Pledges

Roli Call

Approval of Minutes of April 6, 2017.

Consider a resubmittal of both a Concept Plan Application and a Site Development Permit

Application from Camp Young Judaea, 5410 Bellaire Blvd., Suite 207, Bellaire, Texas 77401 to build

housing at Camp Young Judaea in Woodcreek, TX. Recommendation to City Council.
6. Adjourn

b WM

Execusve sessiony held during this meeting widl gencraliy woke place in the Cine Munager s office. as the diserction of the Plunning & Zoning Commisvion

The Planning & Zoning Commission may relive 1o executive session any rime bepween the meeting s opeaing and adjournment for the prurpase of consultadion with legal
connsel prrssant to Chapier S3LUTT of the Texas Governmoent Code, discussion of personnel matters pursuant 1o Chaptor 331074 of the Texas Goyermment Code
deltheration regarding real propern purswant to Chapter 331072 of the Texas Govermment Code: deliberation regarding cconontic do clopment segotianons pursuant
i Chapter S31UST of the Texus Governmenr Code. and o deftheration regarding the deplovment. or specific occasions for implementation of securine porsomel or
deviees purstant to Chaprer 331 076 of the Toxas Government Code. Action. if anv, wilf be taken i open Sevsion.

This ugeida has been veviewed and approved b the Cin s fegal cotmel and the presence of am subject iy v Exective Session portion of the agenda constituies o
written interpretation of Texas Goversment Code Chapter 350 by legal coumsed for the governmentat body and constinies an opinion by the utiorney that the tiems
discussed therein may be legally discussed in the closed portion of the pecting considering available opintons of o court of record and opinions of the Texas dorney
Greneral knoven 1o the attorney. This provision has been added to thiv agende with the intent to meet ol clements necessany 1o satisfi Texas Governmoent Cade € hupites
IS e and the meeting is conducted by oll participants in relionce on this apinien

Attendunee By Other Elected or Appoinied Officials

Tt is antivipated that members of other cine bowrd. commissions wid or comminecs mav ationd the meeting i nembees thai ey comntituie o quoriem of the other cin
howrds. commissions andor committees Noiice is hereln given that the meeing 1o the extent requived by luw, is wbio noticed as o meeting of the other bourds,
commissions and or committees of the City. whose members mav be in aitendance. The members of the boards, commussions and or committecs may purticipeic in
discussions on the same items listed on the agenda. which oceur at the meeting. but no action witl be taken by such in arendance unless sweh item and action is spocifically
provided for on an agendu for that bourd. commission or commitice subyect to the Foxas Open Meetings Act.

The City of Woeodcreek is commiited to complinnce widh the Americans with Disabdities Act. Reasonable modifications and cqual aceess to communications will be
provided upon request. Please call the Citv Secretany's Office at 512-847-9390 for infirmation Hearing-impaired or specch-disabled persons equipped with

telecommnuntications devices for the deaf may call 7-1-1 or mav wiilize the stutewide Relay Texas progrum ar 1-8i0).735.2988.

Pursuant to Section 30.07. Penal Cod firespass by license holder with au openhy carried handguny, a person licensed under Subchapter 1, Chapeer 411, Government
Code thandgun licensing law), mav not enter this propery with a handgun that is curried openly

. , A
I certify that the above notice was posted on the ¢ -

By _ /S 2

Brenton B. Lewis, City Manager

day of Augusf2017at_/2' 4 2 s

Page 1of 1
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August 16, 2017



City of Woodcreek Planning and Zoning Commission Meeting
Woodcreek City Hall, 41 Champions Circle
April 6, 2017, 5:00 p.m.
Minutes

1. Calite Order. Chairperson Anne Greene called the meeting to order at 5:00 p.m.

Pledge

3. Roll Call. Present: Chairperson Anne Greene, Commissioner Steve Evans, Commissioner
Gordon Marsh, Commissioner John Lewis, Alternate Commissioner Larry Alford, City Manager
Brenton B, Lewis, City Clerk Barbara Grant, Assistant Administrator Linda Land. Absent: Vice
Chairperson Joe Kotarba, and Alternate Commissioner Bill Kammerer.

4. Approval of Minutes of September 20, 2016. Commissioner Lewis moved to approve the
minutes of September 20, 2016. The motion was seconded by Commissioner Evans and passed
unanimously (5-0-0}.

5. Consider an amended Concept Plan Application and a Site Development Permit Application
from Camp Young Judaea, 5410 Bellaire Blvd., Suite 207, Bellaire, Texas 77401 to build housing
at Camp Young Judaea in Woadcreek, TX.

a) Staff Report. City Manager Lewis explained the history of the project and reported that all
required notices were completed by the applicant.

b} Public Hearing. Begin — 5:04 p.m. Chairperson Greene took comments from those citizens
who signed up to speak and then asked for any further public comments. End - 6:04 p.m.

¢) Discussion and Action. Commissioners expressed appreciation for public input and
discussed missing documentation in the applications. Commission Lewis moved to table any
recommendation to City Council. The motion was seconded by Commissioner Marsh and
passed with a vote of 5-0-0.

6. Adjourn. There being no other business, the meeting was adjourned at 6:17 p.m.

N

Anne Greene, Chairperson Brenton B. Lewis, City Manager
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City of Woodcreek
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April 6, 2017



MATKIN-HOOVER ENGINEERING

Transmittal

Date:  05/03/2017
Company: City of Woodcreek

Attention: Brenton B. Lewis

Address: 41 Champions Circle, Woodcreek, TX 78676-3327

Re: Camp Younq Judaea — Retreat Village Concept Plan Application

X For Approval X For Review [1Please Comment [JPlease Reply I For Your Information

ITEMS ATTACHED
Qty: Description:
1 Digital Copy of Complete Submittal Package
2 Hard Copies of the following:
ITEM:

1 Signed Concept Plan Application (3 Pages)

2 Concept Plan (X) (1 Page of 1)

3 Architectural Plan (4 Pages)

4 Grading Plan (X) (1 Page of 1)

5 Drainage Report (Re: Drainage Report Binder provided)
6 Erosion and Sedimentation Control Plans (X) (2 Pages of 2)
7 FEMA Floodplain Map (1 Page)

8 Adjacent Land Owners requested information (1 Page)
9 Survey Files (19 Pages)

10 Fire Access Plan (X) (1 Page of 1)

11 Landscaping Plans (X) (1 Page of 1)

12 Lighting Layout File (X) (1 Page of 4)

13 Tax Exempt Property Information (33 Pages)
N/A Fees (Previously submitted)

{X) 36" x 24" Full Size Print (2 Ea.) provided jn addition to the bound 17" x 11" prints of same.

Post Office Box 54 1499 8. Main  Boerne, Texas 78006 Phone 830.249.0600 Fax 830.249.0099



e Comments: |f you have any questions please fee| free to give me a call at (830) 245-0600 — Garrett D. Keller

Sent by: Garrett D. Keller . P.E. Job No. 2620.02




City of Woodcreek Concept Plan Application

No application will be considered complete without all required information and fee payment. Refer to
Chapter 154, Woodcreek Code of Ordinances, Section 154.080 for explanations of ferms and
instructions.

05/02/2017
Date:

713) 723-8354
Property Owner's Name: CAMP YOUNG JUDAEA. INC. Phone: (713)

121 Camp Young Judaea Road, Wimberley, TX 78767

Mailing Address:

Address of Subject Property:
Section(s) Lot{(s) Sireet Address: 12! Camp Young Judaea Road, Wimberley, TX 78767

Description of Development: Single-Family Residences Duplexes

Townhouse/Condo _v'_Multi-Family Commercial

Two coples of the following are required:

Maps Showing:

v'_Subject property = (CONCEPT PLAN)

¥__Subject property in relationship to City's ETJ = (CONCEPT PLAN)

v_Total acreage = (CONCEPT PLAN)

Vv__Location and names of existing streets = (CONCEPT PLAN)

v Adjacent property indicating land uses and structures and names and addresses of
property owners = (CONCEPT PLAN)

Location and names of adjacent streets = (CONCEPT PLAN)
' __Percentage of impervious cover = (CONCEPT PLAN)

Plot Plan Showing the Following:
v__Boundaries and dimensions of property including total acreage and proposed footprints
v/ Setbacks= (CONCEPY PLAN)
v__Location and use of sfructures = (CONCEPT PLAN)
v __Recreational areas= (CONCEPT PLAN)
v/ Elevations, indicating location and percentage of masonry = (ARCHITECTURAL PLAN)
¥ __Percentage of impervious cover = (CONCEPT PLAN)

Drainage/Erosion Control:
v Grading and storm drainage = (GRADING PLAN AND DRAINAGE REPORT)
v/ Frosion control proposed during and after consfruction = (EROSION & SEDIMENTATION PLANS)
v'__Surface drainage/storm sewers/retention ponds or other aspects of drainage
of flood plain map = (FEMA FLOODPLAIN MAP SHEET)

Street/Parking:
v/ _Location of proposed streets, curb cuts, driveways, sidewalks, fire lanes, alleys and
specificafions = (SURVEY FILES)

WUilitles:

¥ Utility providers including waste water system = (CONCEPT PLAN SHEET)
Woodcreek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 1 of 3




Floor Pians:
v'__Floor plans for all sizes and types of dwellings = (ARCHITECTURAL PLAN SHEETS)
_V_Building heighls = (ARCHITECTURAL PLAN SHEETS)

Miscellaneous:
v/ Fire plugs = {FIRE ACCESS PLAN SHEET)
WA Sign Plan
v Landscaping/irgation plans/liee preservation = (LANDSCAPING PLAN)
_V/__Fencingflandscape screening = (LANDSCAPING PLAN)
v lighting plon = (LIGHTING LAYOUT SHEETS)
_Na_ Other environmental issues particular to this property
_NA__Verfication of current 1ax status with Hays County = (TAX EXEMPT PROPERTY FILES)
V' Fees-The applicant seeking a concept plan approvat shall pay to the City of Woodcreek al The hme of
submittal o fee as noted in Chapter 35 (Fee Schedule) of the Woodcreek of Ordnances. {This amound
does not include the City's engineering costs which will be passed on to the developer.)

Site Inspection Authorization
As owner or authorized agent, my signature authorizes City of Woodcreek authorized
representatives fo inspeCt the rop y for which the site development application is being

submitted,
| Signature: ’% /\’L
Sut;miﬂol Verification

My signature attests to the fact that this application, as well as attachments thereto, is complete
and accurate to the best of my knowledge. | understand this application review is dependent
upon the accuracy of the information provided and that any inaccurate, inadequate or
incomplete information provided by me or my firm or other entity operating on my behalf my

Signature;

delay or cause, ic to hedenied,
. M ] Date: 5 - \_1 Firm: nu‘t’\m ACCV({/‘

The ConcepiPlan shall be used to determine the adequacy of public facilities and services
needed to serve a proposed development, Formal approval is not granted until a Sile
Development Planis approved. The Concept Plan approval is a general acknowledgement that
the proposed layout conforms 1o City's regulations and the proposed developmeni can be
adequately served by utility providers. If applicant chooses 1o construct a development in phases,
a new concepl plan may be reanred or may be required if substantial changes are made to

plans. Y n
Applican! Signature: //‘)\/(/6 "K

Applicant Title: Ca 0-M p N(ye e fo (
STATE OF TEXAS §

COUNTY OF HAYS §

_l. *l (‘ - .’.
The foregoing instrument was og:knowledfed before me on the / day ot / }/MC{ Ij

Mbvﬁﬂft’ﬂ' Lt )L_‘/}} __________

B iane Byefhey,

NOTARY PUBLIC] STATE OF TEXAS

.‘-e:i-’ Comm. Exp-res 68-12-2020 ]
AR Nolarle 11471711 b R
: ==} MY COMMISSION EXPIRES: e P S

Woodercek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 2 of' 3



For Use by City Hall
Erection of signs on property within ten feet of all streets Date

Concept Plan review:

Fees(The applicant seeking a site development plan approval shall pay to the City of Woodcresk at the
time of submittal a fee as noted in the Chapter 35 (Fee Schedule) of the Woodcreek Code of Ordinances.
This amount does nol include the City's engineering costs which will be passed on 1o the developer)

0O Approved ODenied by City Adminisfrator Date
Council Review

Council Approval , Disapproval; , Date:
Reason(s) for disapproval:

Review by P&Iif denied or appedled Date

Woodcreek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 3 of 3




City of Woodcreek Concept Plan Application

No application will be considered complete without all required information and fee payment. Refer to
Chapter 154, Woodcreek Code of Ordinances, Section 154.080 for explanations of terms and
instructions.

05/02/2017
Date:

713) 723-8354
Properly Owner'sName: __ CAMP YOUNG JUDAEAINC. oy {713)

121 Camp Young Judaea Road, Wimberley, TX 78747

Mailing Address:

Address of Subject Properly:

Section(s} Lot(s) Sireet Address: 121 Camp Young Judaea Road, Wimberley, TX 78767
Description of Development: Single-Family Residences ____Duplexes
Townhouse/Condo _v/_Mulfi-Family Commercial

Two copies of the following are required:

Maps Showing:

V' Subject property = (CONCEPT PLAN)

vV~ Subject property in relationship to City's ET) = (CONCEPT PLAN)

v_Total acreage = (CONCEPT PLAN)

v__location and names of existing streets = (CONCEPT PLAN)

v __Adjacent property indicating land uses and structures and names and addresses of
property owners = (CONCEPT PLAN)

Location and names of adjacent streets = (CONCEPT PLAN)
¥/ ___Percentage of impervious cover = (CONCEPT PLAN)

Plot Plan Showing the Following:
v'__Boundaries and dimensions of properly including total acreage and proposed footprints
v/ Setbacks= (CONCEPT PLAN)
v'__location and use of sfructures = (CONCEPT PLAN)
v Recreational areas= (CONCEPT PLAN)
v/ Elevations, indicafing location and percentage of masonry = (ARCKITECTURAL PLAN)
v/__Percentage of impervious cover = (CONCEPT PLAN)

Drainage/Erosion Control:
v__Grading and storm drainage = (GRADING PLAN AND DRAINAGE REPORT)
v/ Erosion control proposed during and after construction = (EROSION & SEDIMENTATION PLANS)
v'__Surface drainage/storm sewers/retention ponds or other aspects of drainage

| _v_Copy of flood plain map = (FEMA FLOODPLAIN MAP SHEET)

Street/Parking:
v/ _Location of proposed streets, curb cuts, driveways, sidewalks, fire lanes, alleys and
specifications = (SURVEY FILES)

Utilities:

¥ Ulility providers including waste water system = (CONCEPT PLAN SHEET)
Woodcreek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 1 of 3




Floor Pians:

_ 5{ Bu:ldnng heighls = (ARCHITECTURAL PLAN SHEEU
Miscellaneous:
v/ __Fire plugs = (FIRE ACCESS PLAN SHEET)
M Sign Plan
v__Landscaping/irigation plans/iree preservation = {LANDSCAPING PLAN)
v Fencing/laondscape screening = (LANDSCAPING PLAN)
v lighting plan = {LIGHTING LAYOUT SHEETS)
NA_ Other environmental issues particular to tis property
_Na__Verificahon of current tax status with Hays County = (TAX EXEMPT PROPERTY FILES)
v Fees-The applicant seeking a concept plan approval shall pay to the City of Woodcreek at The lirme of
submittal o fee as noted in Chapter 35 {Fee Schedule} of the Woodcreek of Ordinances. (This amount
does nol include the City's engineering costs which will be passed on lo the developer.)

Site Inspection Authorization
As owner of authorized agent, my signature authorizes City of Woodcreek authorized
representatives fo inspeCt the rop yfor which the site development application is being

submitted.
Signature: ’% /"{’
Submital Verification

My signature attests to the fact that this application, as well as aftachments thereto, is complele
and accurate to the best of my knowledge. 1 undersiand this application review is dependent
upon the accuracy of the information provided and that any inaccurate, inadequate or
incomplete :nfonmcn‘lon prov:ded by me or my firm or other entily operating on my behalf my

: Date: 5‘?:::—1'_? Firm: ﬂ/\ﬁ“‘k\?\f\ k»lcnl/t(‘

The Concepiflan shall be used to determine the adequacy of public facilities and services
needed to serve a proposed development. Formal approval is not granied until a Site
Development Planis approved. The Concept Plan approval is a general acknowledgement that
the proposed layout conforms 1o City's regulations and the proposed developmenl can be
adequately served by utility providers. If applicant chooses to construct a development in phases,
a new concept plan may be required, or may be required if substantiol changes are made to

plcns. o
Applicant Signature:_

G
Applicant Title: G i P {3 (/< ¢ ('0 e~
STATE OF TEXAS §
COUNTY OF HAYS §

- -l t C.r' iy
The foregoing inshurment was og.:_knowled@ed before me on the é day of f )/MC { ;f

20 by Pppns B 0‘7 |

\\"Yf{h,’
S e SARAN S. DICKEY /Q/;L { A -B,G ﬂLé(/

ry Publi¢, State of Ti
”;;,‘L Comm. Expires 08.12-2020 NOTARY PUBLIC/STATE OF TEXAS
™

Notary 1D 114717141 :
: e = MY COMMISSION EXPIRES: d lb.‘“caff__)a O

Woodercek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 2 of' 3




For Use by City Hall
Erection of signs on property within ten feet of all streeis Date

Concept Plan review:

Fees{The applicant seeking a site development plan approval shall pay to the City of Woodcreek at the
time of submitial o fee as noled in the Chapter 35 (Fee Schedule) of the Woodcreek Code of Ordinances.
This amount does not include the City's engineering cosls which will be passed on to the developer)

O Approved ODenied by City Administrator Date
Council Review

Council Approval . Disapproval; . Date:
Reason(s) for disapproval:

Review by P&Zif denied or appedled Date

Woodcreek Form 10 Concept Plan Application Revised: 12/31/11, 5/30/14, 9/1/14
Concept Plan App. 3 of 3
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CIVIL ENGINEERS * SURVEYORS + LAND PLANNERS + CONSTRUCTION MANAGERS + CONSULTANTS
MATKIN HOOVER ENGINEERING & SURVEYTNG - 8 SPENCER ROAD, SUITE 100 - BOERNE, TEXAS 78006 - OFFICE (830) 249-0600 - FAX (830) 249-0099 - TBPE Firm #4312 — wuv ki




Table of Contents

AT T ORIBIUES S m 5SS 8B T M3 R S S A R
Project Overview ........cooee.
Drainage Analysis (SCS Met

Exhibits

% Exhibit “A” -
» Exhibit “B” -

% Exhibit “C”
% Exhibit “D” -
% Exhibit “E” -
% Exhibit “F" -
¢ Exhibit “G”

Appendices

> L/
e e

<

Existing Conditions Hydrologic Analysis.........cc.ommmnmnis s

Proposed Conditions Hydrologic Analysis ... sissnss s s snsnnsa

Hydrologic Model DevelOPImBNL ... ..o s s s s ssssssas i s s sssassasas s sass s mssrassasas
Downstream Impact Analysis RESUMS .....oovviiiniisssi i s

MATKIN [ 11]] 4

ENGINEERING
& SURVEYING

P P TR T - .

Concept Plan

- FEMA Map

Existing Conditions Watershed Map

Proposed Conditions Watershed Map
WS-A-Impervious Cover Exhibit-Existing Conditions
WS-A-Impervious Cover Exhibit-Proposed Conditions
WS-B-Curve Number Calculation Exhibit

Appendix “A” — HEC-HMS Report with Time of Concentration Calculations
Appendix “B” — Composite Curve Number Calculation Table
»  Appendix “C” — NRCS Soil Survey, Hydrologic Soil Groups with Soil Rating Per

Watershed Calculation Table.

L/
b

Appendix “D” — References



MATKIN [T

ENGINEERING
& SURVEYING

Project Overview

The Camp Young Judaea proposed dormitory development consist of developing approximately 4-acres
in 2 phases of a 245-acre property. The proposed development is located on the far east side of the Camp
Young Judaea property. The majority of the camp property is located in the City of Woodcreek ETJ and
the portion of the camp property the proposed development is located in is in the city of Woodcreek City
limits. The site plan for both phases includes 7 dormitory buildings, 1 laundry room, I activity center, a

gravel court yard, concrete sidewalk and a paved fire lane around the development with paved parking,
(See Exhibit “A” -Concept Plan)

Drainage Analysis (SCS Method):
Existing Conditions Hydrologic Analysis

The project site is mostly undeveloped with an existing 8.34(3.4%} acres of impervious cover on the
property. Watershed “A” was formed first to find the effects of the proposed development as the storm
water leaves the property. Watershed “A” is included in a much larger drainage basin (WS-B) that flows
in to Cypress Creek. The drainage basin is a total of 1215.8-acres (WS-A+B) that drains from north to
south. From watershed “A”, storm water runoff exits the property and flows over an existing road
(Cypress Point Drive) into a drainage easement of Cypress Point Property Owners Association that
contains a large channel that then flows into a small lake before flowing into Cypress Creek. Calculation
point 1 (CP-1) is placed at the at the most downstream point of the combined 1215.8-acre watershed to
compare to the proposed runoff from the site. (See Exhibit “C” - Existing Conditions Watershed Map).

According to the NRCS Web Soil Survey the existing on and off-site soils within the established
watersheds belong to hydrologic soil group B, C, and D. A composite curve number of 85.1 was
calculated for existing watershed “A” and 79.1 was calculated for watershed “B” (See Appendix “B” —
Composite Curve Number Calculation Table).

Proposed Conditions Hydrologic Analysis

Proposed on-site drainage patterns will mimic existing drainage patterns with the exception of diversion
channels being proposed on the north side of the site. Therefore, watershed boundaries remain the same
from existing to proposed conditions. The proposed development will consist of the addition of 2.02-acres
and the demolition of 0.18-acres of impervious cover for a net increase of 1.84-acres of impervious cover
to watershed “A”. This drainage analysis has been performed using the ultimate proposed developed site,
thus the net increase of 1.84 acres of impervious cover includes phase 1 and 2 of the project. The
diversion channels are proposed to be developed along the north side of the proposed site and storm water
will flow back into the natural flow path before exiting the property. (See Exhibit “D” — Proposed
Conditions Watershed Map).

Composite curve number analysis revealed a proposed composite curve number of 85.5 for watershed
“A” and watershed “B” remains at 79.1 (See Appendix “B” — Composite Curve Number Caiculation
Table).
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Hydrologic Model Development

The method of hydrologic analysis for this study was the National Resources Conservation Service (SCS)
method with a type III rainfall distribution in accordance with the Austin Drainage Criteria Manual,
section 2.3.0. (See References) Pre and post-development runoff conditions were then analyzed in order
to perform a comparison between pre and post-development peak flow rate.

Watershed boundaries were established using a combination of LiDAR data received from TNRIS, USGS
contour data, aerial photo, and field investigations. Time of Concentration values used within this study
were derived using Technical Release-55 (TR-55), Urban Hydrology for Small Watersheds. Table 2-3 of
the Austin Drainage Criteria Manual was used in order to get a depth for the 24-hour storm. Manning’s
“n” values were taken from Table 2-2 of the Austin Drainage Criteria Manual. Flow rates for each model
have been computed for the 2-year, 10-year, 25-year, and 100-year storm events as required in Section
8.3.0 — Stormwater Management Ponds. (See Appendix D).

Downstream Impact Analysis Results

Watershed “A” combined with watershed “B* make up the entire drainage basin the proposed site is
included in. Watershed “A™ storm water flow increases after development while Watershed “B” stays the
same because there is not any proposed development in “WS-B”. Calculation point 1 (CP-1) is located in
the natural drainage crossing at the most downstream point of the combined 1215.8-acre drainage basin.
Although the storm water flow from watershed “A” increased after development, the peak flow at CP-1
decreased for the 2, 10, 25, 100-year storm water frequencies.

In evaluating each of the above described models we have prepared a Downstream Impact Analysis
Summary Table, listed below, which compares the 2-year, 10-year, 25-year, and 100-year storm water
frequencies for the above described models.

Downstream Impact Analysis Summary
2 10 25 100
Year | Year Year Year
WS-A
Pre-Development 90.7 | 1992 2625 366.6
Post
Development 959 | 209.7 | 2759 385.1
Change in Flow 520 | 1050 | 13.40 18.50
WS-B
Pre-Development | 778.6 | 1959.8 | 2676.0 | 3876.0
FPost
Development 778.6 | 1959.8 | 2676.0 | 3876.0
Change in Flow 0.00 0.00 (.00 0.00
CP-1
Pre-Development | 815.3 | 2038.6 | 27833 [ 40314
Post
Development 812.0 | 20302 | 2772.1 | 40156
Change in Flow (3.30) | (8B40 | (11200 | (15.80)
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This study demonstrates that the effect of the development on this site does not adversely impact
downstream owners. Camp Young Judaea Dormitory development is to be developed in two phases. For
the purposed of this drainage analysis the ultimate developed impervious cover has been included in the
calculation of the proposed storm water runoff. Storm water flow was analyzed at the property boundary
as it left the site and an increase has been calculated for all storm frequencies. However, when compared
at calculation point 1 leaving the overall drainage basin the storm water flow decreases for all storm water
frequencies. This is because the increase of impervious cover to the site and the addition of diversion
ditches increase the rate of flow across the camp property. This causes the peak flow from watershed “A”
to leave the property before the flow from the larger drainage basin (WS-B) has peaked, resulting in a
lower peak flow for the combined watersheds at CP-1. As is often the case, when the downstream portion
of a substantially larger watershed is developed, detention facilities can adversely impact the peak flow
rates of drainage ways. If storm water is released without detention before the peak flow from the
adjacent watershed occurs, the water contributed from development can pass through downstream
properties and into a larger conveyance system prior to the arrival of the upstream peak flow rate.
Alternatively, if detention is provided, discharge from the detention pond, which would have passed

otherwise, will add to the peak flow rates of the larger contributing watershed creating larger peak flow.
Therefore, no detention has been provided.



Exhibit “A” — Concept Plan
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Exhibit “B” — FEMA Map
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Exhibit “C” — Watershed Map
Existing Conditions
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Exhibit “D” — Watershed Map
Proposed Conditions
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Exhibit “E” — WS-A-Impervious Cover Exhibit-
Existing Conditions
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Exhibit “F” — WS-A-Impervious Cover Exhibit-
Proposed Conditions




WS-A - IMPERVIOUS COVER EXHIBIT - PROPOSED CONDITIONS
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Exhibit “G” — WS-B-Curve Number Calculation
Exhibit
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Appendix “A” — HEC-HMS Report With Time of
Concentration Calculations
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Project:

01May2017, 12:00
02May2017, 12:03

Compute Time: 03May2017, 10:33:58

2620.02-CYJ - D.ILA  Simulation Run: EX-2

Start of Run:
End of Run:

Basin Model:
Meteorologic Model: 2-YR
Control Specifications:SCS

EX-WS

Hydrologic Drainage An;i’eak Dischal'g"ene of Peak Volume
Element (MI12) (CFS) (IN)
EX-A 0.1 90.7 02May2017, 00:18 1.96
EX-B 1.8 778.6 02May2017, 00:48 1.51
EX-CP-1 1.9 815.3 02May2017, 00:45 1.53




Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 03May2017, 10:33.57

2620.02 - CYJ - D.LA  Simulation Run: EX-10

Basin Model:
Meteorologic Model:
Control Specifications:SCS

EX-WS
10-YR

Hydrologic Drainage Arii’eak Dischal‘g'ime of Peak Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 199.2 02May2017, 00:18 4.39
EX-B 1.8 1959.8 02May2017, 00:45 3.74
EX-CP-1 19 2038.6 02May2017, 00:42 3.77




Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 03May2017, 10:33:58

2620.02-CYJ-D.ILA Simulation Run: EX-25

Basin Model:
Meteorologic Model:
Control Specifications:SCS

EX-WS
25-YR

Hydrologic Drainage Ar¢®eak Dischal'g’ime of Peak Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 2624 02May2017, 00:18 5.86
EX-B 1.8 2676.0 02May2017, 00:45 5.13
EX-CP-1 1.9 27833 02May2017, 00:42 5.17




Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 03May2017, 10:33:58

2620.02 - CYJ -D.I.A  Simulation Run: EX-100

Basin Model:
Meteorologic Model:
Control Specifications:SCS

EX-WS
100-YR

Hydrologic Drainage Arcl?eak Dischal'g'éne of Peak Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 366.6 02May2017, 00:18 8.34
EX-B 1.8 3876.0 02May2017, 00:45 7.52
EX-CP-1 19 4031.4 02May2017, 00:42 7.57
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Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 03May2017, 10:33:59

2620.02-CYJ-D.LA  Simuiation Run: PR-2

Basin Model:
Meteorologic Model:
Control Specifications:SCS

PR-WS

Hydrologic Drainage Arg&eak Dischatg'ime of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 95.9 02May2017, 00:15 2.00
PR-B 1.8 778.6 02May2017, 00:48 1.51
PR-CP-1 1.8 812.0 02May2017, 00:45 1.53




Project:

01May2017, 12:00
02May2017, 12:03
Compute Time:03May2017, 10:33:58

2620.02 - CYJ - D.LA  Simulation Run: PR-10

Start of Run;

Basin Model:
End of Run:

Meteorologic Model:
Control Specifications:SCS

PR-WS
10-YR

Hydrologic Drainage Ar%i’eak Dischalg'éne of Peak Volume
Element (Mi2) (CFS) (IN)
PR-A 01 209.7 02May2017, 00:15 4.44
PR-B 1.8 1959.8 02May2017, 00:45 3.74
PR-CP-1 1.9 2030.2 02May2017, 00:42 .77




Project:

2620.02 - CYJ-D.LA  Simulation Run: PR-25

Start of Run:  01May2017, 12:00 Basin Model: PR-WS

End of Run: 02May2017, 12:03 Meteorologic Model:

Compute Time: 03May2017, 10:33:59 Control Specifications:SCS
Hydrologic Drainage Ar+i’eak DischaLQ‘ime of Peak Volume
Element (MI12) (CFS) (IN)
PR-A 0.1 275.9 02May2017, 00:15 5.91
PR-B 1.8 2676.0 02May2017, 00:45 5.13
PR-CP-1 1.9 27721 02May2017, 00:42 517




Project:

01May2017, 12:00
02May2017, 12:03
Compute Time: 03May2017, 10:33:58

2620.02 -CYJ-D.I.A  Simulation Run: PR-100

Start of Run:
End of Run:

Basin Model:
Meteorologic Model:
Control Specifications:SCS

PR-WS
100-YR

Hydrologic Drainage Ar+5’eak Dischal'g'éme of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 385.1 02May2017, 00:15 8.39
PR-B 1.8 3876.0 02May2017, 00:45 7.52
PR-CP-1 1.9 40156 02May2017, 00:42 7.57




Appendix “B” — Composite Curve Number
Calculation




COM POSITE CN CALCU LATION TABLE
u.gr-*g'\,:-u- P Tt z*c‘iq,ﬂ_|ﬂfo.ﬂl1@ AR iy
sqft H
Property Area = 10,672,200
W5-A 2,853,713 . 100%
WS-A Exlstin! Impervious 223,538 E 8%
W5-A Existing Pervious 2,630,174 3 92%
WS-A Proposed Impervious = 296,214 10%
W5-A Proposed Pervious = 2,557,498 . 905
L AT PR AT WA'IM!NFOH‘ PR AR ey ¥
EXISTING WATERSHEDS = PROPOSED WATERSHEDS
sqft Acre % |
WS-A 2,853,713 65.5 100%]
WS-8 {[EXCLUDING WS5-A) 50,105,295 | 1150.3]  100%]
AL T e 'xwﬁNUMBERS
WATERSHED A-EXE PR
SOIL RATING B C
%
PERVIOUS PASTURE, GRASSLAND{FAIA}
IMPERVIOUS PAVED PARKING, ROOFS, ORIVEWAYS
WATERSHED - 8 - EX & PR [REF. TO TR-55 MANUAL TABLE 2-2 !
NQ IMP. COVER 15 PROPOSED IN WS-8, THEREFORE THE CALCULATED CN IS THE SAME EXISITNG AND PROPOSED
SOIL RATING
%
[[EX & PR} COMMERCIAL
|COMPOSITE {EX & PR] COMMERCAL
|EX & PR) 1/4 ACRE LOY RESIDENTIAL
COMPOSITE (EX & PR} 1/4 ACRE LOY RESIDENTIAL
{EX & PR) BRUSH {FAIR CONDITION)
COMPOSITE (EX & PR} BAUSH (FAIR CONDITION)
(EX & PR) JUNIPER (GOOD CONDITION)
COMPOSITE [EX & PR) JUNIPER (GOOD CONDITION]}

COMPOSITE EX-A

D
SOIL RATING: i 100.0%
PERVIOUS COVER = 9% CN=| 84
IMPERVIOUS COVER= % CN= 98
CN= 85.1
COMPOSITE PR-A
D
SOIL RATING: [ 100.0%
PERVIOUS COVER = 90% CN= 84
IMPERVIOUS COVER=] __ 10% CN= 93
CN= 85.5
WATERSHED - B DEFINED AREAS (REFER TO CURVE NUMBER CALC EXHIBIT]
sqft Acre | % CN
COMMERCIAL 3,108,765 714 6% 5.9
174 ACRE LOT RESIDENTIAL 14,588,749 3418 30% 256
BRUSH {FAIR CONDITION] 24,927,331 5723 50% 377
JUNIPER [GOOD CONDITION] 7,179,451 164.8 14% 99
WS - B - £X & PR CALCULATED COMPOSITE CN = 50,105,295 | 11503  100% 791




Appendix “C” — NRCS Soil Survey, Hydrologic
Soil Groups With Soil Rating Per Watershed
Calculation Table




Hydrologic Soil Group—Comal and Hays Counties, Texas
{2620.02 - CAMP YOUNG JUDAEA)

SASSC0 S8610

Map Scale: 1:26,800 F printed on A portra (8.5° x 117) sheet.
m. :m
N g 30 00 1400 2100

e ——— o —Fpet
A 0 1000 200 4000 a0
Map prajection: Web Mercator  Comer ooordinates: WGSS4  Edge tics: UTM Zone 14N WGS84

Natural Resources Web Soil Survey 5112017
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Hydrologic Soil Group—Comal and Hays Counties, Texas 2620.02 - CAMP YOUNG JUDAEA

Hydrologic Soil Group

Hydrologic Soll Group— Summary by Map Unit - Comal and Hays Courities, Texas (TX604)
Map unit symbol Map unit name Rating " AcrésinAOl | Percentof AOI
AnB Anhalt clay, 1to 3 D 103.4 8.1%
percent slopes
BB Bolar clay loam, 1163 € 123.7 9.7% |
percent slopes
BiD Brackett-Rock outecrep- |D ] 225.6 | 17.7%

Comfort complex, 1o
8 percent slopes

| BiG Bracketi-Rock outcrop- (D 383.2 | 30.1%
Real complex, 8 to 30
percent siopes i

I CrD Comfori-Rock outcrop D 2223 17.4%

complex, 1to 8 i
[ | percent slopes |

lLeB Lewisville silty clay, 110 | B 0.1 0.0%
3 percent slopes
or | Orit soils, moist. Gto 3 |A ' 0.3 0.0%
i percent slopes
|
frequently flocded |
Pt Pits D 9.4 0.7%
PuC Purves clay, 1to 5 D 78.2 6.1%
I percent slopes
| |

ReD |Real-Comfort-Doss D 99.3 7.8%
complex. 1t08
percent slopes

SuB Sunev clay loam, 1t0 3 |B 28.7 2.3% |
. | percent slopes ‘

ITotals for Area of Interest 1,274.0 i 100.0% |

Natural Resources Web Soil Survey 5172017
= Conservation Service National Cooperative Soil Survey Page 3 of4



Hydrologic Soil Group—Comal and Hays Counties, Texas 2620.02 - CAMP YQUNG JUDAEA

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Sails having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or weli
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission,

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Daminant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UspA  Natural Resources Web Soil Survey 51172017
Consorvation Service National Cooperative Soil Survey Page 4 of 4



SOIL RATING PER WATERSHED CALCULATION TABLE

WS - A+B (REFER TO HYDROLOGIC SOIL GROUP SUMMARY)

RATING ACRES %

8 28.7 2.4%
C 123.1 10.1%
D 100.7 8.3%
D 195.0 16.0%
D 384.4 31.6%
D 234.1 19.3%
D 9.4 0.8%
D 42.1 3.5%
D 98.3 8.1%
TOTAL 1215.8 100.0%

TOTALS

RATING ACRES %

B 28.7 2.4%
C 1231 10.1%
D 1064.0 87.5%




Appendix “D” — References




City of Wood Creek Technical Construcitons
Standards and Specifications Manual




SECTION.4. DRAINAGE EACIITIES

4.1. General
The design and constructlon of dramage faC|_l|t|es and systems within the

lLEomplyNitthe

Hays County Subdivision and Development Regulations, latest edition.

Hays County Specifications for Paving and Drainage iImprovements, latest
edition.

City of Austin, Texas Drainage Criteria Manual, latest edition;

City of Austin, Texas Standard Specifications, latest edition.

4.2. Definition of Drainage Facilities and Systems
Drainage systems and facilities shall include street drainage, site drainage,
bridges and culverts and stormwater detention.

4.3. Exceptions to the Referenced Standards

4.3.1. General

The following exceptions shall apply to the referenced standards. All references
to Hays County or the City of Austin shall be construed to mean the City of
Woodcreek. All provisions and standards of the City of Woodcreek Ordinances
shall be applicable and shall govern if there is a conflict with the

standards referenced in Section 4.1,

4.3.2. City of Austin, Texas Drainage Criteria Manual
(a) Section 1.2.4 "Drainage Systems”
(1) Subsection E.1. Fencing shall comply with the City of Woodcreek
Ordinances.
(2) Subsection E.2. Landscaping shall comply with the City of Woodcreek
Ordinances.
(3) Subsection E.15. This subsection does not apply.
(b) Section 1.4.0 "Code Designation of Austin Area Watersheds". This section
does not apply.
(c) Section 6.4.2 "Concrete Lined Channels". Concrete lined channels shall not
be allowed without the authorization of the City as a variance.
{d) Section 8.2.0 “"Regional Stormwater Management Program”. This section
does not apply.
(e) Section 8.3.4 "Safety Criteria for SWM Ponds".
(1) In addition to the criteria given in this section, SWM ponds shall also
comply with all applicable dam safety standards of the Texas Commission
on Environmental Quality.

City of Woodcreek TCSS 11



S.65DrAIAgaPIan (In addition to the Base information, sufficient information to

reflect the existing conditions just prior to the proposed development are to be
shown, but not limited to the following)

(a) Legible licensed engineer's seal, signature, and date;

{b) Drainage area map including contributing drainage areas to storm sewer
and/or inlet tie-ons;

(c) Drainage area maps for the offsite contributing areas passing through site
existing impervious cover, including buildings and surrounding information:
structures, drainage release points, etc.;

(d) Direction, location, and quantity of peak 282
off-site in ex1stmg condltlons

(f) Delmeatlon of the fully developed 2- 25 and 100- year floodplams or if
applicable, a note stating that no 100-year floodplain exists on the site existing
storm sewer systems on site or adjacent streets;
(9) Delineation of the centerline of waterways, and the average water surface
elevation of lakes, ponds, and springs contours at two-foot intervals:
(h} Sufficient information to reflect the fully developed conditions of the proposal
is to be shown, but not limited to, the following:
(1) Developed drainage areas and proposed grading with two-foot
contours;
(2) Curbs, retaining walls, and other structures indicate elevations at
critical points on driveways, curbs, etc.;
(3) Overflow points and control elevations;
(4} Construction details for control devises, curbs, walls, channel,
swales, etc.;
(5) Direction of flow from building roofs and outlet locations; and
(6) Direction of flow from gutters; pass through flow rates, if any;
(7) Shade in limits of ponding at overflow elevation and give cubic feet of
storage at the maximum storage elevation overflow points and control
elevations for overflow structures;

(8) Action and direction of unrestricted flow from site, if any, with
calculatlons

ORI DR
¥ f
t:x‘ai ) Bl

'Jr”‘r,ﬂr‘”ﬂ rili"m'"
Hizlsd
-JL.'; .-'.
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ﬂﬁﬂ@i@mmﬁ% “ln the event that less than six inches
must be used, every effort should be made to mitigate the "clogging"

potential. Direction of flow must be at an angle less than 45 degrees with
the curb line. Discharge across a sidewalk area will not be allowed. A
channel section can be used under the sidewalk area, provided it is
covered and the out!et device utilizes sheet flow methods.

ntaticpond; details dnd Yesign

8.7. Construction Details (The following items or notes should be shown)

(a) Include in the construction detail sheets any required structural walls, inlets,
sedimentation/filtration and detention inlet and outlet controls, etc.;

(b) Show adequate dimensions, layout details, and general notes adjacent to
all details;

(c) Include traffic control plan when working in street;

(d) If driveways are proposed, a City standard driveway detail shall be shown
to be constructed.

8.8. Environmental Site Plan and Report Submittal Information
(This document establishes submittal requirements for all environmental
ordinances)
(a) A professional engineer's seal, signature, and statement certifying that the
plan is complete, correct, and in compliance with the City of Woodcreek
Ordinances is required for all projects.
(b} An introduction which states project acreage, watershed, a description of
proposed development, a description of project phasing, if phasing is proposed,
(c) An explanation of and documentation for any special exception or waiver
claimed,;
(d) Drainage area map showing the location of all waterways within the tract or
which impact the tract, the location of the 100-year floodplain, the area and
acreage of upstream drainage, and the location of the critical water quality zone;
(e) Discussion of the following issues, if applicable to the project:

(1)Proposed and existing drainage patterns;

(2)Proposed method of treating both quantity and quality of stormwater

runoff;

(3) Proposed extent of floodplain modification, if applicable;
(f) Critical Environmental Features within the project and known features within
150 feet of the project;
(g) Discuss all proposed variances and provide letter of variance request
addressing proposed Findings of Fact;
(h) Requests for consideration of alternatives to the water quality requirements of
the City of Woodcreek Ordinances. These shall include any written request for
consideration of an alternative or innovative water quality control which differs

City of Woodcreek TCSS 39
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linear additive analysis but rather a network of hydrographs which considers incremental
timing of discharge and potential coincidence of outlet peaks.

2.3.0 - METHOD OF ANALYSIS

flood control S stems may be based. The
G 3 National R

when drainage areas are combined and the method Whlch applies to the largest combined drainage area
should be used unless the situation requires the use of NRCS hydrologic methods (i.e., a detention facility
connected to a downstream storm drainage system). The engineer can use other methods but must have
their acceptability approved by the Director of the Watershed Protection Department.

9.0 RATIONAL METHOD

The Rational Method is based on the direct relationship between rainfall and runoff, and is expressed by
the following equation:

Qs = GiA (Eq.2-1)
Where:

Q, is defined as the peak runoff in cubic feet per second. Actually, Qp is in units of acre-inches
per hour. Since this rate of acre-in/hr differs from cubic feet per second by less than one (1)
percent {1 acre-in/hr = 1.008 cfs), the more common units of cfs are used.

C is the composite coefficient of runoff representing the ratio of peak runoff rate "Qp” to average
rainfall intensity rate "i" for the soil types and land uses characteristic of the contributing drainage
area.

| is the average intensity of rainfall in inches per hour for a period of time equal to the time of
concentration (tc) for the drainage area to the design point under consideration.

A is the area in acres contributing runcff to the point of design.
The following basic assumptions are associated with the Rational Method.

A. The storm duration is equal to the time of concentration.

B. The computed peak rate of runoff at the design point is a function of the average rainfall rate over
a duration equal to the time of concentration at that point.

C. The return period or frequency of the computed peak flow is the same as that for the design storm.

D. The necessary basin characteristics can be identified and the runoff coefficient does not vary
during a storm.

E. Rainfall intensity is constant during the storm duration and spatially uniform for the area under
analysis.

F. The maximum rate of discharge at the point of design will occur when the entire area above the
point of design is contributing runoff.

2.4.1 - Runoff Coefficient (C)
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The proportion of the total rainfall that will reach the drainage system depends on the surface vegetation
condition, soil type, imperviousness of the surface, land slope and ponding characteristics of the area.
Impervious surfaces, such as asphali pavements and roofs of buildings, will be subject to approximately
100 percent runoff (regardless of the slope). On-site inspections and aerial photographs may prove valuable
in estimating the nature of the surfaces within the drainage area.

It should be noted that the runoff coefficient "C" is the Rational Method variable which is least amenable to
precise determination. A reasonable coefficient must be chosen to represent the integrated effects of
infiltration, surface ponding, evaporation, flow routing and interception, all of which affect the time
distribution and peak rate of runoff,

Itis often desirable to develop a composite runoff coefficient based upon the percentages of different types
of surfaces in the drainage area. This procedure is often applied to typical "sample blocks" as a guide to
selection of reasonable values of the coefficient for an entire area. Suggested coefficients with respect to
specific surface types are given in Table 2-1. "C" values for developed conditions should be based on
maximum allowable impervious cover as listed in the City's zoning and watershed ordinances.

The time of concentration is the time for surface runoff to flow from the most remote point in the watershed
to the point of interest. This applies to the most remote point in time, not necessarily the most remote point
in distance. Runoff from a drainage area usually reaches a peak at the time when the entire area is
contributing. However, runoff may reach a peak prior to the time the entire drainage area is contributing if
the area is irregularly shaped or if land use characteristics differ significantly within the area. Sound
engineering judgment should be used to determine a flow path representative of the drainage area and in
the subsequent calculation of the time of concentration. The time of concentration to any point in a storm
drainage system is a combination of the sheet flow (overiand), the shallow concentrated flow and the
channel flow, which may include storm drains. The minimum time of concentration for any drainage area
shall be 5 minutes. Additionally, the minimum slope used for calculation of sheet and shallow flow travel
time components should be 0.005 feet per foot (0.5%). The preferred procedure for estimating time of
concentration is the NRCS method as described in NRCS's Technical Release 55 (TR-55). This method is
outlined below. The overall time of concentration is calculated as the sum of the sheet, shallow concentrated
and channel flow travel times. Note that there may be multiple shallow concentrated and channel segments
depending on the nature of the flow path.

SheelERW)Sheet flow is shallow flow over land surfaces, which usually occurs in the headwaters
of streams The engmeer should rahze that sheet flow oceurs for onl e ; short dlstances

t opld b iR 1ee

be based on the actual pavement or grass condmons for areas that are already developed and
should be representative of the anticipated land use within the headwater area in the case of
currently undeveloped areas. In a typical residential subdivision, sheet flow may be the distance
from one end of the lot to the other or from the house to the edge of the lot. in some heavily
urbanized drainage areas, sheet flow may not exist in the headwater area. The NRCS method
employs equation 2-3, which is a modified form kinematic wave equation, for the calculation of
the sheet flow travel time.

Where,
Tt = Sheet flow travel time in minutes

L = Length of the reach in ft.
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n = Manning's n (see Table 2-2)
P 2 = 2-year, 24-hour rainfall in inches (see Table 2-3)

s = Slope of the ground in ft/ft

pWEbon ated EloW; After a maximum of approximately 100 feet, sheet flow usually
becomes shallow concentrated flow collecting in swales, small rills, and gullies. Shallow
concentrated flow is assumed not to have a well-defined channel and has flow depths of 0.1 to
0.5 feet. The travel time for shallow concentrated flows can be computed by equations 2-4 and
2-5. These two equations are based on the solution of Manning's equation with different
assumptions for n (Manning's roughness coefficient) and r (hydraulic radius, ft). For unpaved
areas, nis 0.05 and r is 0.4, for paved areas, nis 0.025and ris 0.2,

Unpay el L e0T0 15455 (Bg. 24)
PIRATE HIEOUTAR  Ea 25

Where,

Tt = Travel time for shallow concentrated flows in minutes

L = Length of the reach in ft.

s = Slope of the ground in ft/ft

C. Ghanpél of Stérm Drain FloW, The velocity in an open channel or a storm drain not flowing full

can be determined by using Manning's Equation. Channel velocities can also be determined by
using backwater profiles. For open channel flow, average flow velocity is usually determined by
assuming a bank-full condition. Note that the channel flow compaonent of the time of concentration
may need to be divided into multiple segments in order to represent significant changes in channel

characteristics. The details of using Manning's equation and selecting Manning's "n" values for
channels can be obtained from Section 6.

For storm drain flow under pressure conditions {(hydraulic grade line is higher than the lowest
crown of a storm drain) the following equation should be applied:

V = Q/A (Eq. 2-6)
Where:
V = Average velocity, ft/s
Q = Design discharge, cfs
A = Cross-sectional area, ft2
Flow travel time through a channel can be calculated by equation (2-7):
Ti= Z(L/60 V1), (Bg- 2-7)

Where:

g

= The i-th channe! segment length, ft
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Vi = The average flow velocity within the ith channel segment, ft/s

Ti = Total Flow travel time through the channel, min

TABLE 2-1

RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS
Runoff Coefficient {C)

Return Period

Character of Surface
2 Years | 5Years | 10 Years | 25 Years | 50 Years | 100 Years | 500 Years
DEVELOPED
Asphaltic 0.73 0.77 0.81 0.86 0.90 0.95 1.00
Concrete 0.75 0.80 0.83 0.88 0.92 0.97 1.00
Grass Areas {Lawns, Parks, etc.)
I Poor Condition* _

= Flat, 0-2% 0.32 0.34 0.37 0.40 0.44 0.47 0.58
: Averaé;, 2-7%... ) 0.37 0.40 0.43 0.46 0.49 0.53 0.61
Steep,over7% | 040 | 043 | 045 | 049 | 052 055 0.62
© FairCondition** | 025 | 028 | 030 | 034 | 037 | o041 | 053
Flat, 0-2% 0.25 0.28 0.30 0.34 0.37 0.41 0.53
2 Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.49 0.58
Steep, over 7% 0.37 0.40 0.42 0.46 0.49 0.53 0.60

l Good Condition***
Flat, 0-2% 0.21 0.23 0.25 0.29 0.32 0.36 0.49
Average, 2-7% 0.29 0.32 0.35 0.39 0.42 0.46 0.56
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" Steep, over 7% 034 | 037 | 040 | 044 | 047 0.51 0.58

§ UNDEVELOPED o )

E Cultivated T

' Flat, 0-2% 031 | 034 | 036 | 040 | 043 0.47 0.57

" Average,27% | 035 | 038 | 041 | 044 | 048 0.51 0.60

" Steep, over 7% 039 | 042 | 04 | o048 | o051 0.54 0.61

a Pasture/Range

; Flat, 0-2% 025 | 028 | 030 | 034 | 037 0.41 0.53
Average, 2-7% 033 | 036 | 038 | 042 | 045 | 049 0.58

" steep,over7% | 037 | 040 | 042 | 046 | 043 | 053 0.60

Forest/Woodlands

, Flat, 0-7% 022 | 025 | 028 | 031 | 035 0.39 0.48

" Average, 2-7% 031 | 034 | 036 | 040 | 043 0.47 0.56

" Steep, over 7% 035 | 039 | 041 045 | 0.8 0.52 0.58

———

Assumptions:

1. Composite "C" value for developed conditions {Coev) is : Coev = IC 1+ (1-1)C >

Where:

| = Impervious cover, percent

C 1 ="C" value for impervious cover

C 2 ="C" value for pervious area {grass, lawns, parks, etc.)

r

2. For maximum allowable impervious coverage values for various land use types, refer to the City of

Austin Zoning Ordinance.
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* Grass cover less than 50 percent of the area.

** Grass cover on 50 to 75 percent of the area.

*** Grass cover larger than 75 percent of the area.

Source: 1. Rossmiller, R.L. "The Rational Formula Revisited."
2. City of Austin, Watershed Engineering Division

TABLE 2-2
Manning's "n" for overland flow

Manning's “n"! Surface Description
0.015 Concrete {rough or smoothed finish})
; 0.016 Asphalt
' 0.05 Fallow (no residue)

Cultivated Soils:

6.06 Residue Cover < 20%

[ 0.17 Residue cover > 20%
Grass:

0.15 Short-grass prairie
. 0.24 Dense grasses?
‘ 0.13 Range {natural)

Woods:?

l 0.40 Light underbrush
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0.80 Dense underbrush

r e

1 The Manning's n values are a composite of information compiled by Engman (1986).

2 Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama grass, and native
grass mixtures.

" 3 When selecting n, consider cover to a height of about 0.1 ft. This is the only part of the plant cover
that will obstruct sheet flow.

(Rule No. 161-14.24, 9-2-2014)

2.4.3 - Rainfall iriteRsiyiti)

Rainfall intensity (i) is the average rainfall rate in inches per hour, and is selected on the basis of design
rainfall duration and design frequency of occurrence. The design duration is equal to the time of
concentration for the drainage area under consideration. The design frequency of occurrence is a statistical
variable which is established by design standards or chosen by the engineer as a design parameter.

The selection of the frequency criteria is necessary before applying any hydrologic method. Storm drainage
improvements in Austin must be designed to intercept and carry the runoff from a 25 year frequency storm
(4% annual chance event), with an auxiliary or overflow system capable of carrying a 100 year frequency
storm (1% annual chance event).

The rainfall intensity used in the rational method can be read from the intensity-duration-frequency (IDF)
curves based on the selected design frequency and design duration. The design engineer can also
calculate the value of rainfall intensity from the best-fit IDF equation (2-8) to be discussed later in this sub-
section with known Tc value for the entire drainage area of interest.

in 1998, William Asquith at the USGS Texas Office analyzed virtually al! rainfall data available in the State
of Texas using L-moment methodology and published the results in a USGS Walter Resources
Investigations Report (WRIR 98-4044). In November 2001, Dr. Asquith summarized his rainfall study of
1998 and generated the IDF and the DDF (depth-duration-frequency) values that are suitable for use in the
City of Austin and Travis County. These DDF and IDF values are shown in Table 2-3 and Table 2-4.

An explanation of the derivation of the Austin intensity-duration-frequency curves is given in Appendix B.

The Austin intensity-duration-frequency curves are shown in Figure 2-2 in Appendix D of this manual.

Table 2-3. Depth-Duratiof;;Ffé-tiuéncy Table for Austin and Travis County> ) i

-b.e.p.th of Precipitation {in inches)

£ oA R : o | —
Recurrence Interval (year) ‘ S min* | 15 min {30 min |[ 1-hr :r2-hr : 3-hr | 6-hr 5 12-hr
_ T T L

[ 2ahe
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24 048 | 098 | 132 |172(2.16 232 267 | 3.06 | 3.44
5 062 | 126 | 171 |2.28|2.89 313 [3.56 | 4.07 | 4.99
10’ 071 | 147 | 198 |268 (342 (371 (421481 | &4
25, 084 | 176 | 236 [3.28| 42 |455(514| 59 | 7564
50 094 | 201 | 268 [3.79 |4.88 (528 {594 | 6.86 | 8.87
160’ 105 | 229 | 3.04 (437566 |6.11 |6.85 | 7.96 | 102
250 121 | 273 | 357 [5.26/6.86|7.38 (824 | 967 | 12
500 133 | 311 | 402 |6.067.94 851 947 | 112 | 135
* The 5-min rainfall depths were calculated using the 5-min rainfall intensity values from Table 2-4.

Table 2-4. Intensity-Duration-Frequency Table for Austin and Travis County

Intensity of Precipitation (inches per hour)

Recurrence Interval | ¢ in® {15 min |30min | 16 | 20t | 3 | 6he | 1200 | 24-hr
{year)
5 576 | 392 | 264 | 172 | 108 | 0773 | 0.445 | 0255 | BENE
5 739 | 504 | 342 | 228 | 145 | 104 | 0593 | 0339 | 0.208
b 857 | 588 | 396 |268 | 171 | 1.24 | 0702 | 0.401
3 101 | 704 | 472 [328 | 210 | 152 | 0.857 | 0.492
50 112 | 804 | 536 |3.79 | 244 | 1.76 | 0.990 | 0.572 | 0.370
125 | 9.16 | 6.08 | 437 | 283 | 204 | 114 | 0663 | GAEA
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250 14.5 10.9 7.14 | 526 | 343 | 246 1.37

0.806 | 0.501

500 158 12.4 804 | 606 | 397 | 284 1.58

0934 | 0.564

T
* The 5-min rainfall intensity values were calculated using Equation 2-8 and the coefficients listed in

Table 2-5 for the return periods of 2, 5, 10, 25, 100, 250, and 500 years.

The following equation mathematically represents the Austin area intensity-duration-frequency curves:

i = g/(t+b)* (Eq. 2-8)
Where,

i = Average rainfall infensity, inches per hour

t = Storm duration in minutes, which is equal to the time of concentration for the entire

drainage area of interest

a, b and ¢ = Coefficients for different storm frequencies.

The final best-fit coefficients of a, b, and ¢ for equation (2-8) are listed in Table 2-5 below:

HZEALRL L S e TG

ty:-Duration

Return Period Fitting parameters for IDF equation (2-8)
l Year a b c
3 Ba7e7 qL051 08116
! 5 62.981 10.477 0.7820
8% 056 678
& 8293 406:748) 07638
r 50 100.60 12.172 0.7712
I 106 11830 ERELY 0973
r 250 150.10 14,892 0.7822
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500 188.00 17.233 0.7959

i Source: Asquith, W.H., "Depth-Duration Frequency and Intensity-Duration Frequency for Austin and
Travis County, Texas, 2001",

The a, b and ¢ parameters listed in Table 2-5 were derived using nonlinear regression methods and the
data included in Table 2-4. The IDF curves and the IDF equations are applicable for all design frequencies

shown. They are required for use in determining peak flows by the Rational Method or other appropriate
methods.

2.4.4 - Drainage Area (A)

The size (acres) of the watershed needs to be determined for application of the Rationa! Method. The area
may be determined through the use of topographic maps, supplemented by field surveys where topographic
data has changed or where the contour interval is too great to distinguish the direction of flow. The drainage
divide lines are determined based on topography, street layout, lot grading, building structure configuration
and orientation, drainage system layout and other features that are created by the urbanization process.

Example 2-1

An urbanized watershed is shown on the following figure. Three types of flow conditions exist between the
most distant point in the watershed and the outlet. The calculation of time of concentration and travel time
in each reach is as follows:

|

Reach Description of Flow Slope (%) | Length (Ft.) | "n" value/Surface Type

' AtoB Sheet flow (grass lawn) 1.8 50 0.3
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The rainfall intensity (i) of the 100 year storm can be calculated using equation (2-8) together with the
coefficients in Table 2-5 for a time of concentration of 7.08 minutes as 11.54 inches per hour.

The composite runoff coefficient {C) = {0.41 x 3 + 0.85 x 20 + 0.81 x 30)/53= 0.80
Thus the peak flow Qp = CiA = 0.80 x 11.54 in/hr x 53 acre = 489 cfs

= ONGEFEREONS

The Soil Conservation Service hydrologic method is widely used by engineers and hydrologists for analyses
of small urban watersheds. This method is based on extensive analytical work using a wide range of
statistical data concerning storm patterns, rainfali-runoff characteristics and many hydrologic observations
in the United States.

The SCS method can be applied to urban drainage areas of any size. The major parameters required to
calculate a runoff hydrograph with the method include the rainfall distribution, runoff curve numbers, time
of concentration and drainage area. For detailed information regarding the SCS method and the TR-20
program, the user is referred to the following NRCS publications. These can be obtained from the Natural
Resources Conservation Service at http://www.wee.nres.usda.gov/. They are:

NEH-4: "Hydrology," Section 4, National Engineering Handbook

TR-20: Computer Program for Project Formulation, Hydrology

TR-55: Urban Hydrology for Small Watersheds

TP-149: A Method for Estimating Volume and Rate of Runoff in Small Watersheds

The HEC-HMS programs can be downloaded from the US Army Corps of Engineers website at
http:/fiwww.hec.usace.army.mil/. Refer to Section 8.2.3 for information regarding watershed hydrologic
models that are maintained by the City. These models may be requested by the public and used as the
basis for drainage analysis where applicable. Any results based on models obtained from the City must be
certified by a Texas Licensed Professional Engineer.

2.5.1 - Austin Twenty-Four (24) Hour Storm Rainfall Distributions

The City of Austin has adopted the use of an SCS 24-hour storm duration with a Type il distribution for use
with the SCS method. The DDF and IDF values to be used for the Austin area are shown in Table 2-3 and
2-4 above, For use in spreadsheet calculations, Table 2-6 helow provides the Type lll distribution ordinates
in 5-minute increments as derived from the HEC-HMS program. The ordinates shouid be multiplied by the
total 24 hour precipitation depth to produce the design rainfall distribution. When using the HEC-HMS
model, the computational time interval should be selected based on criteria for the minimum lag fime. The
maximum computational time interval used in a HEC-HMS model should be 6 minutes.

Table 2-6
Type lll Distribution Ordinates In 5-Minute Time Increment

Time | Incremental | Cumulative | Time | Incremental | Cumulative | Time | Incremental | Cumulative

r

0:00 0.0000 0.0000 8:05 0.0023 0.1163 16:10 0.0021 0.8903

0:05 0.0008 0.0008 8:10 0.0022 0.1185 16:15 0.0021 0.8924
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'6:50 | 00017 | 00871 |14:55| 00033 0.8511 |23:00| 00007 | 0.9909
'6555| 00016 | 00887 |15:00| 0.0032 0.8543 |23:05| 00008 | 09917
'7:.00| 00018 | 00905 |15:05| 00030 | 08573 |23:10| 00008 | 09925
7.05| 00017 | 00922 |15:10| 00030 | 0.8603 |23:15| 00008 | 09933
70| 00019 | 00941 |15:15| 00030 | 08633 |23:20| 00008 | 09941
715 | 00018 | 00953 [15:20| 00028 | 08661 |2325| 00007 | 09948
720 00019 | 00978 [1525| 00028 | 08689 |23:30| 00008 | 09956
75| 00019 | 00997 |15:30] 00027 | 08716 |23:35| 0.0008 0.9964
'730| 00019 | 01016 |15:35| 00026 | 08742 |23:40| 0.0007 0.9971
7:35| 00020 | 01036 |1540| 00025 | 08767 |2345| 00008 | 09979
'7:40| 00020 | 01056 |1545| 0.0025 08792 |23:50| 0.0007 0.9986
'7:45 | 0.0020 0.1076 |15:50| 00023 | 08815 |23:55| 0.0006 0.9992
750 | 00021 | 01097 |15:55| 0.0022 0.8837 |24:00| 0.0008 1.0000
'755| 00021 | 01118 |16:00] 00023 0.8860

'800| 00022 | 01140 |16:05| 00022 | 08882

The National Resources Conservation Service has developed an index, the runoff curve number, to
represent the combined hydrologic effect of soil type, land use, agricultural land treatment class, hydrologic
condition, and antecedent soil moisture. These watershed factors have the most significant impact in

estimating the volume of runoff, and can be assessed from soil surveys, site investigations and fand use
maps.

The curve number is an indication of the potentiat runoff for a given antecedent soil moisture condition, and

it ranges in value from zero to 100. The National Resources Conservation Service runcff curve numbers
are grouped into three (3) antecedent soil moisture conditions — Antecedent Runoff Condition (ARC) },
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ARC Il and ARC IlI. Values of runoff curve numbers for all three (3) conditions may be computed following
guidelines in Part 630, Chapter 10 of the National Engineering Handbook. ARC | is the dry soil condition
and ARC Il is the wet soil condition. ARC Il is normally considered to be the average condition. The
Antecedent Runoff Condition (ARC) was previously referred to as the Antecedent Moisture Condition (AMC)
in older NRCS publications.

However, studies of hydrologic data indicate that ARC Il is not necessarily representative of the average
condition throughout Texas. Instead, investigations have shown that the average condition ranges from
ARC | in west Texas to between ARC Il and ARC il in east Texas. The NRCS curve number values provided
in Table 2-7 are for an ARC Il If it is desired to change to an ARC | or lll condition, the adjustments given
in Part 630, Chapter 10 of the National Engineering Handbook should be used. Justification must be
provided for the selection of an ARC other than condition li.

The National Resources Conservation Service has classified more than 4,000 soils into four (4) hydrologic
groups, identified by the letters A, B, C, and D, to represent watershed characteristics.

Group A: (Low runoff potential). Soils having a high infiltration rate even when thoroughly wetted and
consisting chiefly of deep, well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to wefl-drained soils with moderately fine to moderately
coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of soils
with a layer that impedes downward movement of water or soil with moderately fine to fine texture.

Group D: (High runoff potential). Soils having a very slow infiltration rate when thoroughly wetted and
consisting chiefly of clay soils with a high swelling potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the surface and shallow soils over nearly impervious
material.

Table 2-7 lists the curve numbers for the four (4) soil groups under various land uses, land treatment and
hydrologic conditions. Curve numbers for fully developed conditions should be based on maximum
allowable impervious cover listed in Austin zoning and watershed ordinances. When calculating fully
developed peak runoff rates it is recommended that the undeveloped curve number and the maximum
allowable impervious cover be used as input parameters. In order to determine the soil classifications in
the Austin area, the Natural Resource Conservation Service Soil Survey of Travis, Williamson or Hays
County, Texas should be used. Digital versions of these soil datasets are available online
at http://soildatamart.nrcs.usda.gov (accessed 12/18/2012).

NRCS Runoff Girve Numbers for Urbaih Areat a7id Agricdlfiral Uahds (assiifiliig ARCATedndition))

LT i

Curve Numbers for

Cover Description
9 Hydrologic Soil Group

Average %
Cover type and Hydrologic Condition ) . ' A B C D
Impervious Area

Fully developed urban areas (vegetation established)
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Open space (lawns, parks, golf courses,
cemeteries, etc.)
Poor condition {grass cover 50%) 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 69 79 84
: Good condition (grass cover 75%) 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
S Y 98 | 98 | 98 | 98
{excluding right of way)
Streets and roads:
rMFF’“a\.red; ;:urbs and storms drains e);cludin right “ ﬂ B N
{ S 98 | 98 | 98 | 98
of way)
' Paved; open ditches (including right of way) 83 29 92 93
Gravel (including right of way) 76 85 89 91
Dirt {including right of way) 72 82 87 g9
Developing urban areas
r Newly graded areas (pervious areas only, no
Ve (p . Y 77 | 8 | 91 | 94
vegetation)
l Agricultural lands
. Poor 638 79 86 89
Grassland, or range-continuous forage for .
T Fair 49 69 79 34
g Good 39 | 61 | 74 | 80
! Meadow-continuous grass, protected from
, Brass, protected ir 30 |58 | 71 | 78
grazing and generally mowed for hay
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' Poor 48 | 67 | 77 | 83
Brush—brush-weed-grass mixture with brush .
the major element? Fair 35 > 70 7
Good 30 48 65 73
' Wood bination {orchard or tree Poor 57 3 82 86
oods—grass combinati

& farmm) Fair 43 | 65 | 76 | 82
' Good 32 58 72 79
B Paor a5 | 66 | 77 | 83
Woods® Fair 36 60 73 79
Good 30 55 70 77

' Farmsteads—buildings, lanes, driveways and
S g 59 | 74 | 82 | 86

surrounding lots

1 Poor: less than 50 percent ground cover or heavily grazed with no muich.
Fair: 50 to 75 percent ground cover and not heavily grazed.
Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

2 Poor: less than 50 percent ground cover.
Fair: 50 to 75 percent ground cover.
Good: greater than 75 percent ground cover.

3 Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass
{pasture) cover. Other combinations of conditions may be computed from the curve numbers for
woods and pasture,

4 Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

Source: National Resources Conservation Service. TR-55: Urban Hydrology for Small Watersheds

2.5.3 - Time of Concentration

The procedures for estimating time of concentration for the NRCS method are described in the SCS
Technical Release 55 (TR-55) and in Section 2.4.2 of this manual. Three (3) types of flow (sheet flow,
shallow concentrated flow and channel flow) are considered. Note that Table 2-2 shall be used for
determination of sheet flow Manning's roughness coefficients rather than the table included in TR-55.
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In hydrograph analysis, the time of concentration can be defined as the time from the end of excess rainfall
to the point of inflection on the falling limb of the hydrograph. The time of concentration determines the
shape of the runoff hydrograph. Times of concentration are required for the existing and developed
conditions to adequately model the impact of the development on stormwater runoff. The methodology
presented in TR-55 provides a reasonable approach for the estimation of time of concentration. The lag
time, defined as the time between the center of mass of excess rainfall to the runoff peak, is typically used

in the HEC-HMS implementation of the SCS methodology. The lag time can be estimated with equation 2-
9.

T 0BT (B 20)

In general, times of concentration for the developed condition should be calculated based on conservative
assumptions that consider the increased hydraulic efficiency expected with an uitimate developed
condition. Times of concentration should be representative of the overall drainage area, not simply based
on the longest (in either distance or time) flow path. Sheet flow for both existing and proposed conditions
should be limited to 100 feet, This length should be considered a maximum; sheet flow lengths should be
measured and justified for all conditions. Additionally, the minimum slope used for calculation of sheet and
shall flow travel time components should be 0.005 feet per foot (0.5%).

2.6.0 - PROBABLE MAXIMUM STORM/FLOOD DEVELOPMENT

The purpose of this section is to describe a method for developing the Probable Maximum Flood (PMF)
within the City of Austin jurisdiction. The PMF is calculated by obtaining the Probable Maximum
Precipitation (PMP) for a specific storm duration and drainage area. The PMP rainfall depths presented in
this section were derived for the Austin area and are only applicable for designing and managing dams
within City of Austin's full purpose, limited purpose and extraterritorial jurisdictions. Typically, a PMF runoff
mode| requires both a temporal and spatial distribution of the PMP. However, if the drainage area is less
than 10 square miles, the spatial distribution is not required (i.e. the drainage area is considered small
enough that the PMP values can reasonably be considered point rainfall values). The PMP values shown
in this section are valid only for drainage areas less than 10 square miles.

2.6.1 - Prabable Maximum Precipitation (PMP)

The PMP values were derived using Hydrometeorological Report No. 52 (HMR-52) and
Hydrometeorological Report No. 51 (HMR-51) per the guidance provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas (January 2007) available from the Dam Safety Program at the Texas
Commission on Environmental Quality (TCEQ). Table 2-8 contains a summary of PMP depths and
intensities for various storm durations for drainage areas less than 10 square miles.

Table 2-8
Probable Maximum Precipitation Depths for the City of Austin

Storm Duration Depth (in)
' 1hr 17.4
r 2 hr 216
3 hr 24.9
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' 6 hr 31.1
' 12 hr - 37.6
' 24 hr 44.7 ]
: 48 hr 50.0
| 72 hr 53.4

1. All values are valid for drainage areas less than 10 square miles.

[ 2. Do not use these depths with the Soil Conservation Service (SCS} Type Il distribution. The relevant
storm distributions are provided in DCM Section 2.6.2 "Probable Maximum Flood (PMF)" and were
derived using the Hydrologic and Hydraulic Guidelines for Dams in Texas.

2.6.2 - Probable Maximum Flood {PMF)

To determine the PMF, each of the possible storm durations (1, 2, 3, 6, 12, 24, 48, and 72 hour storms)
needs to be analyzed in order to determine the critical duration. The critical duration is the storm duration
that produces the highest water surface elevation behind the dam. The PMF for each storm duration is
derived using the PMP depths from Table 2-8 and using a rainfali-runoff model (i.e. HEC-HMS, TR-20).
The rainfali-runoff model should use the temporal distribution as provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas. The temporal distribution for each storm duration has been reproduced in
Figure 2-4, Appendix D. Figure 2-4 provides the temporal distribution ordinates to be multiplied by the
associated storm depths for use in the various rainfall-runcff models. The runoff parameters used in the
PMF model are the same as those used for runoff analyses of the more frequent storm events, with the
exception of curve numbers and the temporal distribution of rainfali.

Runoff curve numbers for the PMF need to reflect the assumption that the soils will be saturated. Therefore
the runoff curve number should be based on ARC lll. The appropriate curve number should be chosen
using the tables provided in the DCM Section 2.5.2. These are ARC |I values which can be converted to
ARC Il values using Table 10.1 in Part 630, Chapter 10 of the National Engineering Handbook. Note that
the ARC was previously referred to as the Antecedent Moisture Condition (AMC) in older NRCS
publications.

SECTION 3 - STREET FLOW

3.1.0 - GENERAL

The location of inlets and permissible flow of water in streets should be retated to the extent and frequency
of interference to traffic and the likelihood of flood damage to surrounding property for the 25 and 100 year

frequency storms. Interference to traffic is regulated by design limits of the spread of water into traffic lanes,
especially in regard to arterials. Flooding of surrounding property from streets is controlied by limiting curb
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Chapter 2 Estimating Runoff

Table 2-2a  Runoff curve numbers for urban areas 1/
[ ]

Technical Relea.s-e 55

Lirban Hydrology for Small Watersheds

Cover descriplion

Average percent

Cover type and hydrologic condilion impervious area ¥

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, (_emet.eries, elc.)¥:
Poor condition (grass cover < 50%)
Fair condition (grass cover 50%to 75%) ..................................
Good condition {(grass cover > 75%}...
Impervious areas:
Paved parking lots, roofs, driveways, elc.
(excluding Fght-0f-Way) ..o
Streets and roads:
Paved; curbs and storm sewers (excluding
right-of-way) ...
Paved, open thches (mcludmg nght-of way)
Gravel (including nght—ol‘—way)
Dirt (including right-of-way) ...
Weslermn desert urban areas:
Natural deserl landscaping (pervious areas only) ¥ ........ccccoce
Artificial desert landscaping (impervious weed barrier,
desert shrab with 1- to 2-inch sand or gravel mulch
and basm DOFURIS) <ot st

Urba dlfifcts

and DUSHIESS ..v .o eaeceereneeseesnnessceeesessreessesres 85
lndustna] feeEit, [PPSO . A . 72
ident
65
114M B s a8
1/ ACTE ...t 30
1728CKe ...oeeeeeereeesiiriien 25
1 acre 20
RACTES ... o0 e Bl vassscorensvanensessesms sbbitaties s o s Pl ansnen sensenndiies aibotons 12

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation)¥. ... . ...

Idle lands (CN’s are determined using cover types
similar Lo those in (able 2-2¢).

I Average runoff condition, and I, = 0.25.

49
39

98

98

76
72

7

Curve numbers for

hydrologic soil group -———

B

79
69
61

98

98

85
82

77

86

C

86
79
74

98

98
02
89
87

85

91

D

89
80

98

98
93
91
89

96

05
93

02

87

86
85

82

94

! The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

4 CN's shown are equivatent to those of pasture. Composite CN's may be computed for other combinations of open space

cover type.

' Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrotogic condition

3 Composite CN's to use for the design of terporary measures during grading and construction should be computed using figure 2-3 or 2-4

based on the degree of development (impervious area percentage} and the CN's for the newly graded pervious areas.

{210-VI-TR-65, Second Ed., June 1986)



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands I/

|
Curve numbers for
Cover description hydrologic soil group
Hydrologic
Cover type Treatment ¥ condition ¥ A B C D
Fallow Bare soil - 77 86 91 94
Crop residue cover {CR) Poor 76 85 90 93
Good T4 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good G7 78 85 89
SR + CR Poor 71 80 87 00
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor 65 73 70 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR +CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 3 81 84
C+CR Poor 62 73 81 84
Good GO 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor G0 71 78 81
Good 58 69 77 80
Close-seeded SR Poor 66 77 85 89
or broadcast Good b8 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

! Average runoff condition, and [,=0.25
2 Crop residue cover applies only if tesidue is on at least 5% of the surface throughout the year.
4 Hydraulic condition is based on combination factors that affect infiltration and runoff, including {a} density and canopy of vegetative areas,

(b} amount of year-round cover, {c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good 2 20%),
and (e) degree of surface roughness,

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

-6 (210-VI-TR-55, Second Ed., June 1986)



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2¢  Runoff curve numbers for other agricultural lands V

——
Curve numbers for
Cover description — —— hydrologic soil group ——ees
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. ¥ Fair 49 69 79 84
Good 39 61 74 80
Meadow-—continuous grass, protected from . 30 58 71 78

grazing and generally mowed for hay.
frass mixfuré with biiish Poor 48 67 77 83
Faif 35 68 70 gicé
Good 0¥ 48 65 73
Woods-—grass combination {orchard Poor 57 73 82 86
or tree farm). ¥ Fair 43 65 76 82
Good 32 58 72 79
Woods. ¥ Poor 45 66 77 83
Fair 36 GO 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

L Average runoff condition, and I, = 0.25.
* Poor: <b50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 76% ground cover and not heavily grazed.
Cood: > 75% ground cover and lightly or only occasionally grazed.
4 Poor. <50% groundt cover.
Fair: 50 to 75% ground cover.
Good: >T75% ground cover.
1 Actual curve number is less than 30; use CN = 30 for nunoff contputations.
5 (N's shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
from the CN's for woods and pasture.
& Ppor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986) 2=7



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2d  Runoff curve numbers for arid and semiarid rangelands I/

T
Curve num.b_ers for
emsimeneeee . Cover description ———— hydrologic soil group -
Hydrologic

Cover type condition 2/ Ay B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 T4 85
Oak-aspen—mountain brush mixture of oak brush, Poor GG 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 G3
and other brush. Good 30 41 48
¢ Jundper; orbath: Poor 75 85 89
Fair b8 73 80
Gogd. 41 61 f1
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub-—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 G8 79 84

I Average runoff condition, and I,, = 0.25. For range in huinid regions, use table 2-2c.
Poor: <30% ground cover (litter, grass, and brush overstory).

Fair: 30 to 70% ground cover.

Good: > 70% ground cover.

# Curve numbers for group A have been developed only for desert shrub.

2-8 (210-VI-TR-55, Second Ed., June 1986)
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Luminaire Schodule
| Symbel Label Arrangement Lum. Lumens | Total Lamp Lumens enamse
[9) 5 A INGL el 3300 LBELL-LED4OW 1es
i 9 B SINGLE 1816 N.A. 0.900 | WPLED26 _ ALED26 WPLED26-1I66652.ies
| Calcutation Summary
| Label alcType Units Avp Max Min A n_| Max/Min | Description
GROUNDS iluminance Fe 051|104 {00 N.A. N.A readings laken al grade
PARKING AND DRIVE LANES Tifuminarce Fe 0.23 33 0.0 N.A. N.A, readings taken al grade
- ALL BUILDINGS BUILT AS GABLE RQOF WITH 9 SIDES AND 3 ROOF.
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NOTES:

11 EXACT MOUNTING DETALS TO BE DETERMIMED AT JOBSITE BY OTHERS,

2) CALCULATIONS DO SHOW THE EFFECT OF SHADOWING CAUSED BY ODJECTS
WITHIN THE AREA.

3) READINGS SHOWN ARE MAINTAINED HORIZONTAL FOOTCANDLES TAKEN AS SHOWN N
NUMERIC SUMMARY

4) FXTURE QRIENTATION 1S SUCH THAT 0 1S TO THE RIGHT OF THE DRAWING AND 90 IS TO
THE TOP OF THE DRAWING AS SHOWN.

5 TILT ANGLE IS THE RASSING AND LOWERING OF THE FIXTURE HEAD.

&) THE LAYOUT DRAWING MUST BE COORDINATED WITH THE SITE LOCATION FOR
CORAECT FIXTURE ORIENTATION,

7) CHECK GRAPHIC SCALE, DOCUMENTS PRINTED OR PLOTTED FROM ELECTRONIC
FILES MAY OCCUR AT OTHER THAN THE DESIRED OR ASSUMED ORAFHIC SCALES.
IT 1S THE RESPONSIBILITY OF THE RECIPIENT TO VERIFY THAT THE PRINTED OR
PLOTTED-TO-ECALE DRAWING I3 PAINTED TO SCALE,

) LUMINAIRE LUMENS » LUMENS LEAVING LUMINAIRE WITH EFFICIENCY CONSIDERED.

AERIAL RENDERING

PERSPECTIVE RENDERING

PERSPECTIVE RENDERING
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Date: November 25~ , 2003
Grantor;:  Wimberley Quicksand Partmers, Lid., a Texas limited partnership
Grantor's Mailing Address (including county):

#1 Pro Lane
Wimberley, TX 78676
Hays County

Grantee: Camp Young Judaea, Inc., a Texas corporation

Grantee's Mailing Address (including County):

2100 W. Loop South, Suite 430
Houston, TX 77027
Harris County

Consideration: TEN AND NO/100 DOLLARS and other good and valuable consideration
including the exchange of property in which Grantee has simultaneously conveyed other
property to Grantor in exchange for the hereinafter described property.

Property (including any improvements):

Tract One: Being 2.41 acres of land, more or less, out of the Ransom Weed Survey A-
63, Hays County, Texas, and being more particularly described by metes and bounds in
Exhibit “B” attached hereto and made a part hereof for all legal and relevant purposes.

Tract Two: Being 6.05 acres of land, more or less, out of the Ransom Weed Survey
A-63, Hays County, Texas, and being more particularly describéd by metes and bounds
in Exhibit *A" artached hereto and made a part hereof for all legal and relevant
purpaoses.

Tract Three: Being 0.713 acres of land, more or less, out of the Ransom Weed Survey
A-63, Hays County, Texas, and being more particularly described by metes and bounds
in Exhibit “C™ attached hereto and made a part hereof for all legal and relevant

purposes.

Tract Four: Lots 34 through 55, inclusive, Woodcreek, Section 6, a subdivision in
Hays County, Fexas, according to the map or plat thereof recorded in Volume 1, pages
169-170, Hays County Plat Records.

Reservations From and Exceptions to Conveyance and Warranty:

This conveyance is made and accepted subject to any and all restrictions, covenants,
reservations, and easements, if any, relating to the hereinabove described property, but only to
the extent they are still in effect, shown of record in the hereinabove mentioned County and
State.

It is expressly understood and agreed that no lien, express or implied is intended to be
created as a result of the exchange of property.

Grantor, for the consideration, receipt of which is acknowledged, and subject to the
reservations from and exceptions to conveyance and warranty, grants, sells and conveys to
Grantee the property, together with all and singular the rights and appurtenances thereto in any
wise belonging, to have and hold it to Grantee, Grantee's heirs, executor, administrators,
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successors or assigns forever. Grantor's heirs, executors, administrators and successors are
hereby bound to warrant and forever defend all and singular the property to Grantee and
Grantee's heirs, executors, administrators, successors and assigns against every person

whomsoever lawfully claiming or to claim the same or any part thereof, except as to the
reservations from and exceptions to conveyance and warranty.

When the context requires, singular nouns and pronouns include the plural.

WIMBERLEY QUICKSAND PARTNERS, LTD.,
a Texas limited partnership

By: Quicksand Operating , Inc., a Texas corporation,
General Partner

Wo/\
By:

Mike Holbrook, Vice-President

ACKNOWLEDGMENT
STATE OF TEXAS

COUNTY OF HAYS

This instrument was acknowledged before me on this 254 day of November, 2003, by
Mike Helbree , Vice-President of Quicksand Operating, Inc., a Texas
corporation, General Partner for Wimberley Quicksand Partners, Ltd., a Texas limited
parinership, on behalf of said partnership.

1 ©. 5§

NOTARY PUBLIC, State of Texas

(print or stamp name of Notary)
My commission expires

SR, wucuasL .5
Jrg pa e R

PREPARED IN THE QOFFICE OF:
Fizgerald, Majors & Stevens
P.0. Box 727, Wimberley, Texzs 78676

AFTER RECORDING RETURN TO:
The Hays County Abstract Company
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LAND
SURVEYING

P.O Box 2264 Wimberley, Texas 78676  {512) 8471079 Fax: (512) B47-8522

October 13, 2003

TRACT 1

FIELD NOTES DESCRIBING 2.41 ACRES OF LAND, MORE OR
LESS, OUT OF THE RANSOM WEED SURVEY A-63, HAYS
COUNTY, TEXAS, SAID 2.41 ACRES BEING PART OF
"WOODCREEK PARCEL 3", A 46.910 ACRE TRACT AS
DESCRIBED AND RECORDED IN VOLUME 991, PAGE 200,
HAYS COUNTY OFFICIAL PUBLIC RECORDS, BEING MORE
PARTICULARLY DESCRIBED BY METES AND BOUNDS AS
FOLLOWS;

COMMENCING at a ¥£" iron pin found at the South comer of Lot
20, Woodcreek Village 6, a subdivision in Hays County, Texas,
according to the map recorded in Volume 2, Page 45, Hays County
Plat Records;

THENCE, S 63°43'07" W, a distance of 14.80 feet to a %" iron pin
found for the most Westerly comer of a 150 foot wide “air strip* a
shown on the recorded plat of Woodcreek, Section 6, a subdivision
in Hays County, Texas, according to the map recorded in Volume
1, Page 169, Hays County Plat Records, being the North comer of
the herein described tract and the POINT OF BEGINNING for this
description,;

THENCE, S 28°08'12" W, with Southwest line of the 150 foot wide “air strip®, a
distance of 1,765.96 feet to a %" iron pin set for the Southeast corner of the
herein described parcel;

THENCE, S 61°49'04° W, leaving the Southwest line of the 150 foot wide "air
sirip”, a distance of 75.55 feet to a %" iron pin sel for the South comer of the
herein described parcel, being on the fenced Northeasterly line of the Camp

Young Judaea property as described and recorded in Volume 237, Page 572,
Hays County Deed Records;

THENCE, N 27°30'34" W, with the fenced Northeasterly line of the Camp Young
Judaea property, a distance of 1,368.97 feet to a %" iron pin found for an angle
point;

THENCE, N 19°28'28" W, continuing with the fenced Northeasterly line of the
Camp Young Judaea property, a distance of 401.69 feet to the POINT OF
BEGINNING, containing 2.41 acres of land, more or less. These field notes
accompany a survey plat, job number 30362.

Clyde/Barroso, R.P.L.S. #5404, Sjdte of Texas

page one of one
A6 Trect 1Meld notes.doc
cb

EXHIBIT “A”




EAGLE
LAND
SURVEYING

P.O Box 2264 Wimberiay, Texas 78676  (512) 847-1079 Fax: (512) 847-8522

October 13, 2003

TRACT 2

FIELD NOTES DESCRIBING 6.05 ACRES OF LAND, MORE OR
LESS, OUT OF THE RANSOM WEED SURVEY A-63, HAYS
COUNTY, TEXAS, SAID 6.05 ACRES BEING PART OF
"WOODCREEK PARCEL 4", A 7.874 ACRE TRACT AS
DESCRIBED AND RECORDED IN VOLUME 991, PAGE 258,
HAYS COUNTY OFFICIAL PUBLIC RECORDS, AND AS SHOWN
ON THE RECORDED PLAT OF WOODCREEK, SECTION SIX,
ACCORDING TO THE MAP RECORDED IN VOLUME 1, PAGE
169, HAYS COUNTY PLAT RECORDS, SAID 6.05 ACRES BEING
MORE PARTICULARLY DESCRIBED BY METES AND BOUNDS
AS FOLLOWS;

BEGINNING at a 4" iron pin found at the South cormer of Lot 20, Woodcreek
Village 6, a subdivision in Hays County, Texas, according to the map recorded in
Volume 2, Page 45, Hays County Plat Records, said point being an angle point

on the North line of the herein described tract, and the POINT OF BEGINNING
for this description;

THENCE, N 64°06'50"E, a distance of 134.33 feet to a 14" iron pin found for the
East comner of the afore mentioned Lot 20 Woodcreek Village 6, being the West
cormer of Lot 55, Woodcresk, Section 6, a subdivision in Hays County, Texas,
according to the map recorded in Velume 1, Page 169, Hays County Plat
Records, same being the North corner of the herein described tract;

THENCE, § 28°10'15"E, with the Southwest lines of Lot 55 through Lot 34
(inclusive), of Woodcreek, Section 6, a distance of 1,760.06 feet to a ¥~ iron pin
found for the South comer of Lot 34, Woodcreek, Section 6, same being the
West comer of Lot 33, and the East cormner of the herein described tract;

THENCE, S 61°49'04"W, a distance of 150.00 feet to a %" iron pin set on the
Southwest line of the afore mentioned 7.874 acre tract as described and
recorded in Volume 991, Page 258, for the South comer of the herein described
tract, passing at 75.00 feet, a 4" iron pin found at a fence comer;

THENCE, N 28°08'12"'W, with the Southwest line of the afore mentioned 7.874
acre tract, a distance of 1,765.96 feet to a 14" iron pin found for the West corner
of the herein described tract;

THENCE N 83°43'07°E, a distance of 14.80 feet to the POINT OF BEGINNING

containing 6.05 acres of land, more or less. These field notes accompany a
survey plat, job number 30362,

)y,

Clyde Bafroso, R P.L.S. #5404, S?/of?exas

page one of one
ITIG2ITrack 2 Neld notes. doc
]

EXHIBIT B~
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EAGLE 838a91e6 BB 2323
LAND
SURVEYING

P.O Box 2284 Wimberley, Texas 78676 (512} 847-1079 Fax: (512) 847-8522

September 17, 2003

FIELD NOTES DESCRIBING 0.713 ACRES OF LAND, MORE OR
LESS, OUT OF THE RANSOM WEED SURVEY A-63, HAYS
COUNTY, TEXAS, SAID 0.713 ACRES BEING A STRIP OF LAND,
FIFTEEN TO TWENTY FEET IN WIDTH AND BEING A PART OF
WOOQDCREEK, SECTION 6-C, AS SHOWN ON THE PLAT
RECORDED IN VOLUME 1, PAGE 301, HAYS COUNTY

PLAT RECORDS AND PART OF WOODCREEK VILLAGE SIX, AS
SHOWN ON THE PLAT RECORDED IN VOLUME 2, PAGE 45,
HAYS COUNTY PLAT RECORDS, SAID 0.713 ACRES BEING
MORE PARTICULARLY DESCRIBED BY METES AND BOUNDS
AS FOLLOWS;

BEGINNING at a 14" iron pin found at the Southwest comer of Lot 20 Woodcreek
Village 6, said point being the Southeast comer of the herein described tract and
the POINT OF BEGINNING for this description;

THENCE S 63°43'07"W, a distance of 14.80 feet {o a %" iron pin found for the
Southeast comer of the Johanna L. Smith 87.95 acre tract, being the Southwest
corner of the herein described tract,

THENCE with the fonced Northeast line of the afore mentioned Johanna L. Smith
87.95 acre tract, being the Wast line of the herein described tract the following
five courses numbered 1) through 5),

1) N 30°12'11"W, a distance of 415.37 feet to a %" iron pin found for an
angle point;

2) N 39°26'28"W, a distance of 187.01 feet to a steel fence post found for
an angle point;

3) N 39°44'23'W, a distance of 202.19 feet to a steel fence post found for
an angle point;

4) N 39°26'42"W, a distance of 238.25 feet to a ¥£4" iron pin found for an
angle point;

5) N 20°33'22"W, a distance of 618.45 feet to a concrete monument
found on the South right-of-way line of Jacob's Well Road for the
Northeast comer of the Johanna L. Smith 87.95 acre tract, being the
Northwest comer of the herein described tract;

THENCE N 67°29'42°E, with the South right-of-way line of Jacob's Well Road, a
distance of 21.27 feet to a %4’ iron pin set for the Northeast comer of the herein
described tract;

THENCE with the East line of the herein described tract, the West line of
Woodcreek, Section 6-C (corrected), as recorded in Volume 1, Page 301, Hays
County Plat Records, the following ten courses numbered &) through 15),

6) S 20°42'57°E, a distance of 12.51 feet to a %" iron pin found at the
North comer of Lot 63;

7) S 20°42'57°E, a distance of 609.60 fest to a %" iron pin found &t the
rear angle point of Lot 57;

8) S 39°29'56"E, a distance of 228.85 feet to a 4" iron pin found at the
South comer of Lot 56;

continued

page one of two
0362MMeld notes.doc

EXHIBIT C*
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EAGLE
LAND
SURVEYING

P.0 Box 2284 Wimberley, Texas 78578  (512) 847-1079 Fax: (S12) 8478522

8) 8 37°38'47"E, a distance of 24.32 feet to a %’ iron pin found at the
most Westerly comer of Lot 21, Woodcreek Village 6, as recorded in
Volume 2, Page 45, Hays County Plat Records;

10)S 38°08'03"E, a distance of 178.47 feet to a 4" iron pin found for an
angle point;

11)S 39°18'03"E, a distance of 188.04 feet to a ¥4 iron pin found for an
angle point;

12)S 30°00°257E, a distance of 160.46 feet {0 a 4" iron pin found at the
South comer of Lot 21, the West comer of Lot 20, for an angle point;

13)8 29°55'33"E, a distance of 35.91 feet to a %" iron pin found for an
angle point;

14)8 30°17'49"E, a distance of 117.40 feet to a %" iron pin found for an
angle point;

15)$ 30°26'42°E, a distance of 102.61 feet to the POINT OF BEGINNING,
containing 0.713 acres of land, more or less. These field notes
accompany a survey plat, job number 30362,

L4 )

Clyde Baprbso, R P.L.S. #5404, State gf Texas

page two of two
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51212017 Hays CAD Property Search
KHays CAD Property Search
Property 1D: R16512 For Year 2017
9 Map

Linable to datermine the physical location of the property. Please contact Hays CAD for more information. |
|

A Property Details

Account
Property ID; R16512

Legal Description:  ABST 310 J MARKS ABST 348 G OVERLAND ABST 421 E SNEDICOR ABST 480 R WEED B2.407AC

Geographic ID: 10-0310-0049-00001-8

Agent Code:

Type: Real

Locatlon

Address: FM 2325, WIMBERLEY, TX 78876
Map 10:

Nelghborhood CD;  BABS

Owner
Owner ID; 0836285
Name: CAMP YOUNG JUDAEA INC
Malling Address: Attn: TREASURER

5410 BELLAIRE BLVD

STE 207

BELLAIRE, TX 77401-3964
% Ownership: 100.0%
Exemptions: EX - Exempt Propeity

For privacy reasons not all exemplicns are shown online,

M Property Values
Improvement Homesite Value: 30
Improvement Non-Homesite Value: 30
Land Homesite Vatue: $0
Land Non-Homesite Value: $1.532,370
Agricultural Market Valuation: $0
Market Value: $1.532,370
Ag Use Value: $0
Appraised Value: $1,532,370
HS Cap: $0
Assessed Value: ' 30
VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification. J

DISCLAIMER Information provided for research purposes anly. Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior
to using for legal purpose and or documents. Please contact the Appraisal District to verify all information for accuracy.

http:/fesearch.hayscad.com/Property/View/R 16512



6/2/2017

Hays CAD Property Search

M Property Taxing Jurisdiction
Entity Description Market Value Taxable Value
CAD APPRAISAL DISTRICT $1,532,370 $0
EWI WIMBERLEY HAYS CO ES DIST #7 $1,532.370 $0
Fwi VWIMBERLEY FIRE HAYS GO ES DIST #4 $1,532,370 $0
GHA HAYS COUNTY $1,532,370 $0
RSP SPECIAL ROAD $1,632,370 50
5wl WIMBERLEY ISD $1,532370 $0
R Property Improvement - Building
M Property Land
Type Description Acres Sqft Eff Front Eff Depth Market Value Prod. Value
ES Rural Homesite > 5 Ac 82.407 $1.532370 $0
A Property Roll Value History
Year Improvements Land Market Ag Valuation Appraised HS Cap Assessed
2017 $0 $1,532.370 $0 $1.532,370 $0 %0
2016 30 $1,532.370 $0 $1.532.370 $0 $0
2015 $0 $1,445,610 $0 $1.445610 $0 $0
2014 $0 $1.363,760 $0 $1,363,760 $0 $0
2013 50 $1,363,760 $0 $1,363,760 $0 $0
2012 $0 $1,369,300 $0 $1,369,200 $0 50
2011 30 $1,369,300 $0 $1.369,300 $0 $0
2010 $0 $1,363.770 $0 $1,363.770 $0 30
2009 $0 $454.5%0 30 $454,590 $0 30
M Property Deed History
Dead Date Type Description Grantor Grantee Volume Page Number

DISCLAIMER

i VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

DISCLAIMER information provided for research purposes only. Legal descriptions and acreage amounts are for appraisal disirict use only and should be verified pricr to
using for legal purpose and or documents, Please contact the Appraisal District to verify all information for accuracy.

hitp:ffesearch.hayscad.com/Praperty/View/R16512



v
'

. 5f22017 Hays CAD Froperty Search

Hays CAD Property Search

Property ID: R16511 For Year 2017
9 Map

Unable to determine the physical location of the property, Plaase contact Hays CAD for more information.

M Property Details
Account
Property 1D: R16511

Legal Description:  ABS 310-349-421-480 MARKS, OVERLAND, SNEDICOR WEED 151.206 AC EXEMPT % 1/1/07

Geographle 1D: 10-0310-0049-00000-8

Agent Code:

Type: Real

Location

Address: FM 2325, WIMBERLEY, TX 78676
Map ID:

Neighborhood CD:  BABS

Owner
Owner ID: 0836285
Name: CAMP YOUNG JUDAEA INC

Malling Address: Attn: TREASURER
5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964

% Ownership: 10¢.0%

Exemptions: EX - Exempt Property
For privacy reasons not all exemptions are shown online.

M Property Values
Improvement Hormesite Value: $0
Improvement Non-Homasite Value: $0
Land Homesite Vaiue: $0
Land Non-Homesite Value: $2.811.690
Agricultural Market Valuation: $0
Market Value: $2.811,6890
Ag Use Value: 30
Appraised Value: $2,611,690
HS Cap: $0
Assessad Value: 50

VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

DISCLAIMER Information provided for research purposes only. Legal descriplions and acreage amounts sre for appraisal district use only and should be verified prior
to using for legal purpose and or documents. Please contact the Appraisal District to verify all information for ACCUTacy.

http:liesearch.hayscad.com/Property/View/R16511



51212017 Hays CAD Property Search
A Property Taxing Jurisdiction
Entity Description Market Value Taxable Value
CAD APPRAISAL DISTRICT $2.811,600 $0
EWL WIMBERLEY HAYS CO ES DIST #7 $2,811,690 50
Fwi WIMBERLEY FIRE HAYS CO ES DIST 4 $2,811,680 50
GHA HAYS COUNTY $2,6811,690 30
REP SPECIAL ROAD $2,811,650 $0
SWI WIMBERLEY 15D $2,811,690 50
A Property Improvement - Building
A Property Land
Type Description Acres Sqft Eff Front Eff Depth Market Value Prod. Value
ES Rural Homesite > 5 Ac 151.206 $2,811,690 $0
M Property Roll Value History
Year Improvements Land Market Ag Valuation Appraised HS Cap Assessed
2017 $0 $2,811,690 $0 $2.811,690 $0 $0
2018 $0 $2.811,690 $0 $2,811,690 $0 $0
2015 30 $2,652,510 $0 $2,652,510 $0 $0
2014 $0 $2,502,330 $a $2,502,330 $0 $0
2013 $0 $2,502,330 50 $2,502,330 $0 $0
2012 $0 $2,512,480 $0 $2.512,480 30 $0
2011 $0 52,512,480 $0 $2,512,480 50 $0
2010 $0 $2.621,120 $0 $2,621,120 30 s0
2009 $0 $873,710 $0 $873.710 $0 $0
M Property Deed History
Deed Date Type Description Grantor Grantes Volume Page Number
7161970 CVD CvD CAMP YOUNG JUDAEA INC 237 564

DISCLAIMER

[ VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

e

DISCLAIMER Information provided for research purposes only, Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior to
using for legal purpose and or documents. Please contact the Appraisal District to verify all information for accuracy.

http:/fesearch.hayscad.com/PropertyMiew/R16511

212
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Hays CAD Property Search

Property ID: R52673 For Year 2017

Hays CAD Property Search

@ Map

M Property Details

Account

Property ID:

Legal Description:

Geographic ID:

R52673

WOODCREEK PHASE | AIRSTRIP 7.185 AC WC PARCEL # 4

11-9810-9991-99999-§

Agent Code:

Type: Real

Location

Address: DOOCLITTLE DR, WIMBERLEY, TX 78676
Map 1D:

Nelghborhood CD:  WOODA

Owmer

Owner ID: 0836285

Name: CAMP YOUNG JUDAEA INC

Mailing Address:

Aftn: TREASURER

5410 BELLAIRE BLVD
STE 207
BELLAIRE. TX 77401-3964
% Ownershlp: 100.0%
Exemptlons: EX - Exempt Property

For privacy reasons not all exemptions are shown online.

hitp:/fesearch.hayscad.com/Property/View/R52673

113



51212017

Hays CAD Property Search

M Property Values
Improvement Homesite Value:
Improvemant Non-Homesite Value:
Land Homesite Value:

Land Non-Homesite Value:

Agricultural Market Valuation:

Market Value:

Ag Use Value:

Appralsed Value:
HS Cap:

Assessed Value:

$0
5¢
$0
$44,540
$c

$44.540
$0

$44.540
$0

L =

] -
i VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

DISCLAIMER Infarmation provided for research purposes only. Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior
to using for lagal purpose and or documents. Please contact the Appraisal District to verify all information for accuracy.

M Property Taxing Jurisdiction
Entlty Description Market Value Taxable Value
CAD APPRAISAL DISTRICT $44,540 $0
cweC CITY OF WOODCREEK $44,540 30
Ewt WIMBERLEY HAYS CO ES DIST #7 $44,540 $0
FWl WIMBERLEY FIRE HAYS CO ES DIST #4 544,540 $0
GHA HAYS COUNTY $44,540 30
RSP SPECIAL ROAD $44 540 $0
Swi WIMBERLEY 15D $44,540 $0
N Property Improvement - Building
M Property Land
Type Description Acres Sqft Eff Front Eff Dapth Markat Value Prod. Value
M Property Roll Value History
Yoar Improvements Land Market Ag Valuation Appraisad HS Cap Assessed
2017 $¢ 344,540 $0 $44,540 $0 $0
2016 $0 $44,540 $0 $44,540 30 $0
2015 $0 $42,010 $0 $42,010 30 $¢
2014 50 $39.640 %0 $39,640 $0 30
2013 $0 $39,640 0 $39,640 $0 $0
2012 $0 $3.590 $0 $3,590 $0 $3.,590
2011 $0 $3.590 30 $3,599 $0 $3,590
2010 $0 $3,590 $0 $3,590 30 $3,590
2009 $0 $3,590 $0 $3.590 $0 $3,590
http:/fesearch.hayscad.com/Property/View/R52673

2/3



5/212017 Hays CAD Property Search

M Property Deed History
Deed Date Type Description Grantor Grantee Votume Page Number
11/15/2003 WD  Warranty Deed WIMBERLEY SPRINGS PARTNERS LTD CAMP YOUNG JUDAEA INC 2417 446 04005988
10/12/2005 DOC Varies Types Of Documents WIMBERLEY SPRINGS PARTNERS LTD 3877 4 10011393
8/29/2001 WD  Warranty Dead WOQDCREEK DEVELOPMENT LTD WIMBERLEY QUICKSAND PARTNERS LTD 1881 57

5/6/1993 CvD CVD WOCDCREEK DEVELOPMENT LTD 991 258

DISCLAIMER

VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subjact to change pricr to Certification.

DISCLAIMER Information provided for research purposes only. Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior to
using for legal purpose and or documents. Please contact the Appraisal District to verify all infarmation for accuracy.

http:#fesearch.hayscad.com/Property/View/R52673
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Hays CAD Property Search

Hays CAD Property Search
Property ID: R47891 For Year 2017

¢ Map

Unable to determine the physical location of the property. Please contact Hays CAD for more information,

A Property Details
Account
Property ID: R47891
Legal Description: WC VILLAGE WILDWOQD VILLAGE LOT 20 GEO#90607386 (EXEMPT % 1/1/2006)

Geographic I1D:

11-9510-0000-02000-8

Agent Code:
Type: Real
Location
Address: 23 WMILDWOGD DR, WIMBERLEY, TX 78676
Map ID:
Neighborhood CD:  WCVI|
Owner
Owner ID: 09158018
Namae: CAMP YOUNG JUDAEA INC
Mailing Address: 5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964
% Ownership: 100.0%
Exemptions: EX - Exempt Property
For privacy reasons not all exemptions are shown online.
M Property Values

Improvement Homesite Value:

Improvement Non-Homaesite Value:

L.and Homaesite Value:

Land Non-Homaesite Value:

Agricultural Market Valuation:

Market Value:

Ag Use Value:

Appralsed Value:
HS Gap:

Assessed Valus:

50
$0
$0
$8,700
$0

$8,700

$0

$3.700
$0

30

L VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification,

DISCLAIMER Information provided for research purposes only. Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior
to using for legal purpose and or documents. Please contact the Appraisal District to verify all information for accuracy.

hitp:/fesearch.hayscad.com/Property/View/R47891

12



51212017 Hays CAD Property Search

M Property Taxing Jurisdiction
Entity Description Market Value Taxable Value
CAD APPRAISAL DISTRICT $8,700 $0
CWC CITY OF WOODCREEK $8,700 $0
EW WIMBERLEY HAYS CO ES DIST #7 $3,700 $0
Fwi WIMBERLEY FIRE HAYS COES DIST #4 $8,700 $0
GHA HAYS COUNTY $8.700 $0
RSP SPECIAL ROAD $8.700 $0
sw WIMBERLEY 1SD $8.700 $0
R Property improvement - Building
M Property Land
Type Description Acres Sqft Eff Front Eff Depth Market Value Prod. Value
C1 Vac Plattad - 5.00 Ac Or Less $8.700 %0
M Property Roll Value History
Year Improvaments Land Market Ag Valuation Appraised HS Cap Assassed
2017 30 $8.,700 $0 $8,700 $0 $0
2016 $0 $8,700 $0 $8,700 $0 $0
2015 $0 $8.700 $0 $8,700 $0 $0
2014 30 $8,700 $0 $8,700 50 $0
2013 $0 58,400 $0 $8.,400 30 $0
2012 $0 $8,400 $0 $8,400 $0 $0
2011 $0 $8,400 $0 $8,400 $o0 $0
2010 50 $8.400 $0 $8.400 $0 $0
2009 50 $6.000 50 $6,000 $0 $0
R Property Deed History
Deed Date  Type Description Grantor Grantea Volume Page Number
2/19/2003 SWD  Special Warranty Deed AQUA TEXAS INC CAMP YOUNG JUDAEA INC 2172 BO3
9/27/2002 SWOD  Special Wamanty Deed AQUASQURCE ACQUISITION INC AQUA TEXAS INC 2087 825
9/411997 Conv  Conversion ROMS FAMILY PARTNERS LTD AQUASQURCE ACQUISITION INC 1342 464"
5/16/1997 CVD CVD RDMS FAMILY PARTNERS LTD 1313 006

DISCLAIMER

FIALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subjact to change prior to Certification.

e

DISCLAIMER Information provided for research purposes only, Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior to
using for legal purpose and or documents. Please contact the Appraisal District ta verify all information for accuracy.

http:/fesearch.hayscad.com/Property/View/R47891

22
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Hays CAD Property Search

Hays CAD Property Search
Property ID: R113370 For Year 2017

9Map

Unable to determine the physical location of the property, Please contact Hays CAD for more information.

A Property Details

Account

Property 1D:

Legal Description:

Geographic ID:
Agent Code:
Type:

Location
Address:

Map 1D;

Neighborhood CD;

Owner
Owner ID:
Name:

Mailing Address:

% Ownership:

R113370

WOOQODCREEK SEC 1, LOT UNPLATTED PT OF TR 894, ACRES 0.556 EXEMPT %1/1/2005

11-9810-9991-89403-8

Real

PRO LN, WIMBERLEY, TX 78676

09162876
CAMP YOUNG JUDEA INC

Atin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

Exemptions: EX - Exempt Property
For privacy reasons not all exemplions are shown online.
M Property Values

Improvement Homesite Value:

fmprovement Non-Homesite Value:

Land Homesite Value:

Land Non-Homaesite Value:

Agricultural Market Valuation:

Market Value:

Ag Use Value;

Appraised Value:
HS Cap:

Assessed Value:

$0
§0
$0
$5,650
$0

$5.650
$0

$5,650
$0

50

VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

DISCLAIMER Information provided for research purposes only. Legal descriptions and acreage amounts are for appraisal district use enly and should be verified prior

to using for legal purpose and or documents, Please contact the Appraisal District to verify all information for accuracy.

hitp.//esearch.hayscad.com/Property/View/R 113370

112



51212017 Hays CAD Property Search

N Property Taxing Jurisdiction
Entity Description Market Value Taxable Value
CAD APPRAISAL DISTRICT $5,650 £0
cwc CITY OF WOODCREEK $5,650 $0
EwWl WIMBERLEY HAYS CO ES DIST #7 $5,650 $0
Fwi WIMBERLEY FIRE HAYS CO ES DIST #4 $5,650 $0
GHA HAYS COUNTY $5,650 $0
RSP SPECIAL ROAD $5,650 $0
sw WIMBERLEY ISD $5,650 $0
A Property Improvement - Building
M Property Land
Type Description Acres Sqft Eff Front Eff Depth Market Valus Prod. Value
M Property Roll Value History
Year Improvements Land Market Ag Valuation Appralsed HS Cap Assessed
2017 $0 $5,650 $0 $5.650 $0 $0
2016 30 $5.650 $0 $5.650 $0 $0
2015 $0 $5.650 $0 $5.650 $0 s0
2014 $0 $5,650 $0 $5,650 $0 0
2013 50 35,650 $0 $5,650 $0 $0
2012 0 $5,650 $0 $5,650 $0 $0
201 $0 $5,650 $0 $5,650 30 $0
2010 $0 $5.650 50 $5,650 30 $0
2009 $0 $5,650 50 $5,650 50 $0
A Property Deed History
Deed Date Type Description Grantor Grantee

3/2/2004 GWD General Warranty Deed VIMBERLEY QUICKSAND PARTNERS LTD  CAMP YOUNG JUDEA INC

4/23/2001 WD Warranty Deed

DISCLAIMER

f
| VALUES DISPLAYED ARE 2017 PRELIMINARY VALUES and are subject to change prior to Certification.

Volume Fage Humber

WIMBERLEY QUICKSAND PARTNERS LTD

2417 442

1801 166

DISCLAIMER Information provided for research purposes only. Legal descriptions and acreage amounts are for appraisal district use only and should be verified prior to

using for fegal purpose and or docurnents. Please contact the Appraisal District 1o verify all information for accuracy.

http:/fesearch.hayscad.com/Property/View/R 113370
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Hays CAD Property Search

Hays CAD Property Search
Property |D: R49145 For Year 2017

¢Map

M Property Details
Account
Property ID: R49145
Legal Description: WOODCREEK SEC 6 LOT 34 GED#90608104
Geographic ID: 11-9810-0600-03400-8
Agent Code:
Type: Raal
Location
Address: DCOLITTLE DR, WIMBERLEY, TX 78676
Map [D:
Neighborhood CD:  WOOD1
Owner
Owner ID: 09162875
Name: GAMP YOUNG JUDEA INC
Mailing Address: Atin: TREASURER
§410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964
% Ownership: 100.0%
Exemptions: EX - Exempt Property

For privacy reasons not all exemptions are shown online,

hitp:#esearch.hayscad.com/Property/View/R48145
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Hays CAD Property Search

Hays CAD Property Search
Property |ID: R49146 For Year 2017

9 Map

M Property Details
Account
Property ID: R49146
Legal Description: WOODCREEK SEC 6 LOT 35 GEO#90608105

Geographic ID:
Agent Code:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Owner
Owner 1D:
Name:

Mailing Address:

% Ownership:

Exemptlons:

11-9810-0600-03500-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOoOoD

09162875
CAMP YOUNG JUDEA INC

Aftn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE. TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online.

hitp:/fesearch.hayscad.com/Property/View/R49146

113
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Hays CAD Property Search
Property ID: R49147 For Year 2017

9 Map

A Property Details

Account

Property ID:

Legal Description:

Geographic I1D:
Agent Coda:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Owmner
Qwner ID:
Name:

Mailing Address:

% Ownership:

Exemptions:

R49147
WOODCREEK SEC 6 LOT 36 GEC#90608685
11-9810-0600-03600-8

DOQOLITTLE DR, WIMBERLEY, TX 78676

WOoOom

09162875
CAMP YOUNG JUDEA INC

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online.

http.//fesearch.hayscad.com/Property/View/R49147
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Hays CAD Property Search

Property ID: R49148 For Year 2017
9 Map

M Property Details
Account
Property ID: R49148

Legal Description: WOQDCREEK SEC 6 LOT 37 GEQ#90608106

Geographic ID: 11-9810-0600-03700-8

Agent Code:

Type: Real

Location

Addrass: DOOQUITTLE DR, WIMBERLEY. TX 78676
Map ID:

Neighborhood CD: ' WOOD1

Owner
Owner ID: Q9162875
Name: CAMP YOUNG JUDEA INC
Mailing Addreas: Attn: TREASURER
5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964
% Ownarship: 100.0%
Exemptions: EX - Exempt Property
For privacy not all ptions are shown online,

hitp:ffesearch.hayscad.com/Property/View/R49148

113
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Hays CAD Property Search

Hays CAD Property Search
Property |D: R49149 For Year 2017

9 Map

A Property Details

Account

Property ID:

Legal Description:

Geographle ID:
Agent Code:
Type:

Location
Address:

Map ID:

Nelghborhood CD:

Owner
Owner ID:
Name:

Mailing Address:

% Ownership:

Exemptions:

R49149
WOODCREEK SEC 6 LOT 38 GEO#90608107
11-9810-0600-03800-8

Real

DOOLITTLE DR, WIMBERLEY. TX 78676

WOQD1

09162875
CAMP YOUNG JUDEA INC

Atin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online,

hitp:fesearch.hayscad.com/Property/View/R49149

13
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Hays CAD Property Search
Property ID: R49150 For Year 2017

Hays CAD Property Search

9¢Map

A Property Details
Account
Property ID: R49150

Legal Description:

Goeographic ID:
Agent Code:
Type:

Lecation
Address:

Map ID:

Neighborhood CD:

Owner
Owmer ID:
Name:

Mailing Address:

% Ownership:

Examptions:

WOOCDCREEK SEC 6 LOT 39 GEO#90608108
11-9810-0600-03900-8

Real

DOOLITTLE DR. WIMBERLEY, TX 78676

09162875
CAMP YOUNG JUDEA INC

Aftn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property

For privacy reasons not all exemptions are shown anline.

hitp:/fesearch.hayscad.com/Property/View/R49150

1/3



51212017 Hays CAD Property Search

Hays CAD Property Search
Property ID: R49151 For Year 2017

¥Map

M Property Details
Account
Property tD: R49151

Legal Description:

Geographic 1D:
Agent Code:
Type:

Location
Address:

Map 1D:

Neighborhood CD:

Owner
Owner ID:
Names:

Mailing Address:

% Ownership:

Exemptions:

WOODCREEK SEC €, LOT 40
11-9810-0800-04000-8

DOOLITTLE DR, WIMBERLEY, TX 78676

wooD1

09162875
CAMP YOUNG JUDEA INC

Afin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Froperty
For privacy reasons hot all sxemptions are shawn online.

htip:#/esearch.hayscad.com/Property/View/R49151

113
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Hays CAD Property Search
Property |ID: R49152 For Year 2017

9 Map

A Property Details
Account
Property ID: R49152
Legal Description: WOODCREEK SEC 6, LOT 41

Geographic 1D: 11-8810-0600-04100-8

Agent Code:

Type: Real

Location

Address: DOOLITTLE DR, WIMBERLEY, TX 78676
Map ID;

Neighborhood CD: WOOD1

Owner
Owner ID: 09162875
Name: CAMP YOUNG JUDEA INC
Mailing Address: Attn: TREASURER

5410 BELLAIRE BLVD

STE 207

BELLAIRE, TX 77401-3964
% Ownershilp: 100.0%
Exemptions: EX - Exempt Property

For privacy reasons not all exemptions are shown anfine,

hitp:/fesearch.hayscad.com/Properiy/View/R49152 113
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Hays CAD Property Search

Property |D: R49153 For Year 2017

Hays CAD Property Search

9Map

W Property Details
Account
Property ID: R49153

Legal Description:

Geographlc ID:

WOODCREEK SEC 6, LOT 42
11-9810-0600-04200-8

Agent Code:

Type: Real

Location

Address: DOOLITTLE DR, WIMBERLEY, TX 78676
Map 1D:

Neighborhood CD:  WOODH

Owner

Owner ID: 09162875

Name: CAMP YOUNG JUDEA ING

Maillng Address:

Altn: TREASURER

5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964
% Ownership: 100.0%
Exemptions: EX - Exempt Property

For privacy reasons not all exemgptions are shown online,

http:/fesearch.hayscad.com/Property/View/R49153

12



51212017
Hays CAD Property Search

Property |D: R49154 For Year 2017

Hays CAD Property Search

¢ Map

A Property Details
Account
Property ID: R49154
Legal Description: WOODCREEK SEC 6 LOT 43 GEO#30608689
Geographic ID: 11-9810-0600-04300-8
Agent Codes:
Type: Real
Location
Address: DOOLITTLE DR, WIMBERLEY. TX 78676
Map ID:
Neighborhood CD:  WDOD1
Owner
Owner [D: 09162875
Name: CAMP YOUNG JUDEA INC
Mailing Address: Aftn: TREASURER
5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3964
% Ownership: 100.0%
Exemptions: EX - Exempt Property

For privacy reasons not all exemptions are shown online.

http:/fesearch.hayscad.com/Property/View/R49154

113



5212017

Hays CAD Property Search

Hays CAD Property Search
Property ID: R49155 For Year 2017

¢ Map

M Property Details
Account
Property 1D: R49155

Lepal Description:

Geographic ID:
Agent Code:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Owner
Owner |D:
Name:

Mailing Address:

% Ownership:

Exomptions:

WOODCREEK SEC 6 LOT 44 GEO#50608690
11-9810-0600-04400-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOOoD1

09162875
CAMP YOUNG JUDEA INC

Afin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exampt Froperty
For privacy reasons not all exemptions are shown online.

hitp:.fesearch.hayscad.com/Property/View/R49155

173



51212017

Hays CAD Property Search

Hays CAD Property Search
Property ID: R49156 For Year 2017

9 Map

R Property Details

Account

Property ID:

Legal Description:

Geographic ID:
Agent Code:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Owner
Owner ID:
Name:

Mailing Addrass:

% Ownership:

Exemptions:

R49156
WOODCREEK SEC 6 LOT 45 GEO#90608109
11-8810-0600-04500-8

Real

DOQLITTLE DR, WIMBERLEY, TX 78676

WoOoD1

(9162875
CAMP YOUNG JUDEA INC

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE. TX 77401-3564

100.0%

EX - Exempt Property
Fer privacy reasens not afl exemptions are shown online.

http:#esearch.hayscad.convProperty/View/R49156

113



5/212017

Hays CAD Property Search

Hays CAD Property Search
Property ID: R49157 For Year 2017

¢ Map

M Property Details
Account
Property 1D: R49157

Legal Description:

Gueographic ID:
Agent Code:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Owner
Owmer ID:
Name:

Malling Address:

% Owmarship:

Exemptions:

WOODCREEK SEC 6 LOT 46 GEO#90608110

11-9810-0600-04600-8

Real

DOOLITTLE DR, WIMBERLEY. TX 78676

WOooD

09162875
CAMP YOUNG JUDEA INC

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online,

http:/fesearch.hayscad.com/Property/View/R49157

113



51212017
Hays CAD Property Search

Property ID: R49158 For Year 2017

Hays CAD Property Search

¢ Map

M Property Details
Account
Property ID: R49158

Legal Dascription:

WOODCREEK SEC 6 LOT 47 GEO#90608111

Geographic 1D: 41-9810-0600-04700-8

Agent Code:

Type: Real

Lacation

Address: DOOLITTLE DR, WIMBERLEY, TX 78676
Map ID:

Nelghborhood CD: WOOD1

Owner

Owner ID: 09162875

Name: CAMP YOUNG JUDEA INC

Mailing Address:

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207
BELLAIRE, TX 77401-3064
% Ownership: 100.0%
Exemptions: EX - Exempt Property

For privacy reasons not all exemptions are shown online.

hitp:/fesearch.hayscad.com/Property/View/R49158

13



S1212017

Hays CAD Property Search
Property |D: R49159 For Year 2017

Hays CAD Property Search

¢ Map

R Property Details
Account
Property ID: R49169

Legal Description:

Geographic ID:
Agent Code:
Type:

Location
Address:

Map ID:

Nsighborhood CD:

Owner
Owner ID:
Name:

Mailing Address:

% Ownership:

Exemptions:

WOODCREEK SEC 6 LOT 48 GEO#905085891
11-8810-0600-04800-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOOD1

09162875
CAMP YOUNG JUDEA INC

Altn: TREASURER

5410 BELLAIRE BLVD
STE 207 !
BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online.

http:/lesearch.hayscad.com/Property/View/R4915%

13



" B1212017

Hays CAD Property Search

Hays CAD Property Search
Property 1D: R49160 For Year 2017

9 Map

A Property Details
Account
Property §D; R49160
Legatl Description: ~ WOODCREEK SEC 6 LOT 49 GEC#90619742
Geographic ID: 11-8810-0600-04200-8
Agent Code:
Type: Real
Location
Address: DOOLITTLE DR, WIMBERLEY, TX 78676
Map ID:
Nelghborhood CD:  WOQOD1
Owmer
QOwmner ID: 09162875
Name: CAMP YOUNG JUDEA INC

Mailing Address:

% Ownership:

Exemptions:

Atin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property

For privacy reasons not ail exemptions are shown online.

http://esearch.hayscad.com/Property/View/R49160

13



51212017 ' Hays CAD Property Search

Hays CAD Property Search
Property {D: R49161 For Year 2017

@ Map

M Property Details

Account

Property ID:

Legal Description:

Geographic ID:
Agont Code:
Type:

Location
Address:

Map ID:

Neighborhood CD:

Qwnar
Owner ID:
Name:

Mailing Addrass:

% Ownership:

Exemptions:

R49161
WOODCREEK SEC 6 LOT 50 GEC#30608113
11-9810-0600-05000-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOOoD1

09162875
CAMP YOUNG JUDEA INC

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all examptions are shown online.

hitp:/fesearch.hayscad.com/Property/View/R49161

13



v

5/212017 Hays CAD Property Search
Hays CAD Property Search

Property ID: R49162 For Year 2017

¢ Map

M Property Details
Account
Property ID: R49162

Lepal Description:

Geographic ID:
Agent Code:
Type:

Lacation
Address:

Map ID:

Nelghborhood CD:

Owner
Owner |D:
Name:

Malling Address:

% Ownership:

Exemptions:

WOODCREEK SEC 6 LOT 51 GEO#90608114
11-9810-0600-05100-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOo0D1

09162875
CAMP YOUNG JUDEA INC

Alin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property

For privacy reascns not all exemplions are shown online,

hitp:/fesearch.hayscad.com/Property/View/R49162

113



5212017

Hays CAD Property Search

Hays CAD Property Search
Property ID: R49163 For Year 2017

9 Map

M Property Details

Account

Property ID:

Legal Description:

Geographic ID:
Agent Code:
Type:

Location
Addreas:

Map ID:

Neighborhood CD:

Owner
Owner 10:
Name:

Malling Addreas:

% Ownearship:

Exemptions:

R49163
WOODCREEK SEC 6 LOT 52 GEC#90608692
11-9810-0600-05200-8

Real

DOOLITTLE DR, WIMBERLEY, TX 78676

WOooD1

09162875
CAMP YOUNG JUDEA INC

Attn: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property
For privacy reasons not all exemptions are shown online.

hitp:/fesearch hayscad.com/Property/View/R49163

13



512/2017

Hays CAD Property Search

Property |ID: R49164 For Year 2017

Hays CAD Property Search

9 Map

R Property Details
Account
Property ID: R49164
Legal Description:.  WOODCREEK SEC 6 LOT 53 GEO#90608115

Geographic ID:

11-9810-0600-05300-8

Agent Code:

Type: Real

Location

Address: DOOLITTLE DR, WIMBERLEY, TX 78676
Map ID:

Nelghborhood GO~ WOOD1

Owmner

Owner |D: 09162875

Name: CAMP YOUNG JUDEA INC

Mailing Address:

% Ownership:

Exemptions:

Afttin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE. TX 77401-3964

100.0%

EX - Exempt Property

For privacy reasons not all exemptions are shown online,

hitp:/fesearch. hayscad .com/Property/View/R49164

13



51212017

Hays CAD Property Search
Property |ID: R49165 For Year 2017

Hays CAD Property Search

9 Map

M Property Details

Account

Property ID:

Legal Description:

Geographic ID:
Agent Code:
Type:

Location
Addross:

Map [D:

Nuighborhood CD:

Owner
Cramer I0:
Name:

Mailing Address:

% Ownership:

Exemptions:

R49165
WOODCREEK SEC 6 LOT 54 GEO#90608116
11-9810-0600-05400-8

Real

DOOUITTLE DR, WIMBERLEY, TX 78676

WOOoD1

C9162875
CAMP YOUNG JUDEA INC

Atin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3984

100.0%

EX - Exernpt Property

For privacy reasons not all exemptions are shown online,

http:/fesearch.hayscad.com/Property/View/R49165

143



51212017

Hays CAD Property Search

Property ID: R49166 For Year 2017

Hays CAD Property Search

@Map

M Property Details
Account
Property 1D: R49166
Legal Description: WOODCREEK SEC 6 LOT 55 GEO#30608117
Geographic ID: 11-9810-0600-05500-8
Agent Codes:
Type: Real
Locatton
Address: DOCLITTLE DR, WIMBERLEY, TX 78676
Map ID:
Neighborhood CD: WOOD1
Owner
Owmer ID: 09162875
Namoe: CAMP YOUNG JUDEA INC

Mailing Address:

% Ownership:

Exemptions:

Atin: TREASURER

5410 BELLAIRE BLVD
STE 207

BELLAIRE, TX 77401-3964

100.0%

EX - Exempt Property

For privacy reasons not all exemptions are shown online.

http:ffesearch.hayscad.com/Property/View/R49166

173



Propenty 1D Year Property Type GeoID

49113 2017 Reat 11.9810-0600-00100-3
49114 1017 Reat 11.5810-0600-00200-8
M9LIS 2017 Real 11:9810-0600-00:300-5
RiT116 1017 Real 11-3810-0600-00400-8
R4T118 2017 Real 11-5810-0600-00600-8
#9119 2017 Real 11-5810-0600-00700-8
RASL2O 2017 fesl 11-2510-0600-00800-8
Ra%121 7 Real 11-9810-0600-00500-8
RA9Y22 1017 Real 11-9810-0600-01000-8

R49124 2017 Real 11-9810-0600-01.200-8
R49125 N7 Real 11-9810-0500-01300-8
RA9127 2017 Real 11-9810-0600-01500-8
RASL2E 2017 Real 11-9510-0600-01600-8
R49129 2017 Real 11-9810-0600-01700-8
9130 917 Real 11-9810-0600-01800-8
R49131 2017 Real 11-9810-0600-01900-8
R49133 2017 Rl 11-9810-0600-02100-8
RA9134 2017 Real 11-9810-0600-02200-8
9135 2017 Raal 11-9310-0600-02300-4
R49136 2017 Real 11:3410-0600-02400-3
R49137 2017 Resl 11-9810-0600-02500-3
R49138 2017 Real 11-9310-0600-02600-8
Ra9139 2017 Real 11-9210-0600-02700-2
9140 1017 Real 11-9310-0600-02800-3
RAIL42 2017 Real 11-5810-0600-03000-3

REE96E 2017 Real
RL10549 2017 Real

11-9210-0600-03200-8
11.9510-0000-021A0-8

R110550 2017 Real 11-9550-0000-02160-8
R7ET2 2017 Real 11-9510-0000-00100-8
RA7E89 017 Real 11-9510-000¢-01800-8
RATE90 2017 Real 11-9510-0000-01500-8

RATE91 2047 Resl
RSE 2017 Real

11-9510-0000-02000-4
11-2300-0000-03 10G-8

R25729 2017 Real 11-2300-0000-03200-8
RI5730 017 Real 11-2300-0000-G3300-8
R25731 2017 Real 11-2300-0000-03400-8
573z 2017 Real 11-2300-0000-03500-1
A25733 2017 Real 11-1300-0000-03600-3
25734 2017 Reak 11-2300-0000-03700-3
25735 2017 Real 11-2300-0000-02800-8
R25736 2017 Reab 11-2300-0000-03900-3

R25737 017 Real
R25733 2017 Real
R25729 1017 Real
R2%706 2017 Rext
Ras707 2017 Real
R25708 2017 Resl
R2570% 2017 Real
R25710 2017 Real
L3341 1017 Real
R5712 2017 Real
R25733 2017 Real
RISTI4 017 Real
RESTIS 2017 Real
R26909 2017 Real

11-2300-0000-04000-8
11-2300-0000-03100-5
11-2300-0000-04200-8
11-2296-0000-04 2018
11-2296-0000-04401-8
11-2296-0000-04501-8
11-2296-0000-04601-8
11-2296-D000-D4701-8
11-2296-0000-04801.8
11-2296-0000-04901-8
11-2296-0000-05001-8
11-2296-0000-05101-8
11-2296-0000-05201-8
11-2715-0800-00100-8

R26918 2017 Real 11-2715-0500-00300-8
RI6ECS 2017 Real 11-2685-0000-04300-8
heam 2017 Real 11-2585-0000-05100-8
R123824 2017 Real 11-2685-0000-05000-3
R1E1EZ 1017 Real 10-0421-0012-00000-3
134008 2017 Real 10-0310-0045-00007-2
k19005 2017 Real 10-0420-0005-00000-3
R19004 2017 Real 10-0480-0008-00000-2
AlE241 2017 Rest 10-0348-0006-00000-8
RAO117 2017 Real 11-9210-0600-00500-8

Nelghborhood Code
WOoDD1
woeoh)
WooDL
WOooD1
WooD1
wooD1
Woom
woom
Woo1
woeo1L
wodaol
WO
WOOD1
WoOoD1L
WOooDL
WOODL
wWool
WOOoD1
WO001
WOOoD1
WE001

Address

59 DOOLITTLE DR, WIMBERLEY, TX 78676
57 DOOUTTLE DR, WIMBERLEY, TX 78676
4% DOOLITTLE DR, WIMBERLEY, TX 78676
53 DOOLITTLE DR, WIMBERLEY, TX 78676
49 DOOLITTLE DR, WIMEERLEY, TX 78676
47 DOOLITTLE, WIMBERLEY. TX 78676

45 DOCLITTLE DR, WIMBERLEY, TX 78676
43 DOOLITTLE DA, WIMBERLEY, TX 78676
41 DOCLTLE DR. WIMBERLEY, TX 78676
37 DOOLITTLE DR, WIMBERLEY, T 78676
33 DOOLITTLE DR, WIMBERLEY, TX 73676
25 DOOUITTLE OR, WIMBERLEY, T 78676
27 DOQUITTLE DR WIMBERLEY, TX 73676
25 DOOUTTLE DR, WIMBERLEY TX

23 DOOUTTLE DR, WIMBERLEY, TX 4676
1 DOOUTTLE DR, WIMBERLEY, TX 78576
17 DOOUTTLE OR, WIMBERLEY, TX 78676
15 DOOUTTLE DR, WIMBERLEY, TX 78676
13 DOOLMTLE DR, WEMBERLEY, TX 786765
11 DOOLITYLE DR, WIMBERLEY, TX 78676
9 DOOLATLE DR, , TX

$ COOUTTLE DR, WIMBERLEY, TX 74676
1 DOGUTTLE DR, WIMBERLEY, TX 73676
2 DOOUITTLE, WIMBERLEY, TX 78576

6 DOOUTTLE OR, WIMBERLEY, TX 785676
8 DOOUTTLE OR, WIMBERLEY, TX 78676
30 WILDWOOD CIR, WIMBERLEY, TX 78676
WILDWOOD CIR, WIMBERLEY, TX 78676
2 WILDWOOD DR, WIMBERLEY, TX 78676
38 WiLDWOOD (R, WIMBERLEY. TX 78676
36 WILOWDOOD DR, WIMBERLEY, TX 78676
23 WILDWOOD DR, WIMBERLEY, TX 785676
31 CYPRESS PT, WIMBERLEY, TX 78576
32 CYPRESS PT, WIMBERLEY. TX 78676

33 CYPRESS PT, WIMBERLEY, TX 78676
34 CYPRESS PT, WIMBEALEY, TX 78676
35 CYPRESS PT, WIMRERLEY, TX 78676
38 CYPRESS PT, WIMBERLEY, TX 78676
37 CYPRESS PT, WIMBERLEY, TX 78676
38 CYPRESS PT, WIMBERLEY, TX 78676

39 CYPRESS PT, WIMBERLEY, TX 78676
0 CYPRESS PT, WIMBERLEY, TX 78676

41 CYPRESS PT, WIMBERLEY, TX 78676

42 CYPRESS PT. WIMBERLEY, TX 73676
43 CYPRESS T, WIMBERLEY, TX 73676
44 CYPRESS PT, WIMBERLEY, TX Y3676
45 CYPRESS PT, WIMBERLEY, TX 73576
45 CYPRESS PT. WIMBERLEY, TX 78676
47 CYPRESS PT, WIMBERLEY, TX 78676
48 CYPRESS FT, WIMBERLEY, T 78576
49 CYPRESS PT, WIMBEALEY, TX 78676
50 CYPRESS PT, WIMBERLEY, TX TR676

51 CYPRESS PT, WIMBERLEY. TX 78576
52 CYFRESS PT, WIMBERLEY, TX 78676

9 0LD SHAWNEE TRL, WIMBERLEY, Tx J3676
10 OLD SHAWNEE TRL, WIMSERLEY, TX 78676

4 PECOS DR WIMBERLEY, TX 78576
PECOS OR, WIMBERLEY, TX 73676

& PECOS DR, WIMBERLEY, T 78676

10 PECOS DR, WIMBERLEY, TX 73676
JACOBS WELL D, WIMBERLEY, YX 18675
TACOBS WELL RD, WIMBERLEY, TX 78676
JACOBS WELL RD, WIMBERLEY, TX 78675
JACOBS WELL RD, WIMBERLEY, TX 78676
51 Dovlittle Drive, Wimbarley, TX 28576

Lagal Dyseription

WOODCREEK SEC 6 LOT | GEON0617853
WOODCREEK SEC 6 LOT 2 GEONIOED669
‘WOODDCREEK SEC 6 LOT 3 GEONS0608670
WOODCREEK SEC 6 LOT 4 GEO#0608030
WOODCREEK SEC 6 LOT & GEONIDE17855
WODDCREEK SEC 6 LOT 7 GEORS05608672
WOODCREEX SEC 6, LOT S

WOODCREEK SECE. 10T 9

WOODCREEK SEC 6, Lot 10
WOODCREEK SEC 5 LOT 12 GEONSDE0804
WOODCREEK SEC 6, LOT 13-14
WOODCREEK SEC 6 LOT 15 GEOW#SDG08677
WOODCREER SEC & LOT 16 GEOWI0E03678
WOODCREEK SEC 6 LOT 17 GEO#90608095
WOODCREER SECE, LOT N 1/2 0F 18
WOODCREEN SEC 6, LOT 19-20 4 5 172 OF 18
WOODCREER SEC & 10T 21 GEONSDE0208
WOODCREEKSEC & LOT 22 GEONINENEE80
WOODCREEK SEC 6, Lot 23

WOCQDCREEK SEC &, LOT 24

WOODCREEK SEC 6 LOT 25 GEONS06D3101
WOODCREEK SECE, LOT 26

WOODCREEK SEC 6 LOT 27 LONG NARRDW CAN'T BUILD GEOXS0621470

WOODCREEK SEC 6 LOT 28 0.44 AC GEONIOS0BELT
WOODCREEK SEC 6, LOT 25-30

WOOOCREEK SEC 6. Lot 32

WL VILLAGE WILDWOOD VILLAGE, LOT 21-A, ACRES 0.22
WC VILLAGE WILDWOOD VILLAGE, LOT 21-8, ACRES 149
WC VILLAGE WILDWOOD VILLAGE LOT 1 GEQRSO607967
WC VILLAGE WiLDWOOD VILLAGE LOT 18 GEQN905607984
WC VILLAGE WILDWOOD VILLAGE LOT 19 GEGIS0607345

WC VILLAGE WILDWOOD VILLAGE LOT 20 GLORP0607985 [EXEMPT % 1/1/2006)

CYPRESS POINT SEC . Lot 31

CYPRESS POINT SEC H, LOT 37

CYPRESS POINT SEC 2 LOT 33 GEON90623260
CYPRESS POINT SEC 2 LOY 34 GEORID623261
CYPRESS POINT SEC 2, Lot 35

CYPRESS POINT 5EC 2, Lot 36

CYPRESS POINT SEC 2 10T 37 GEONS0EZ 2264
CYPRESS POINT SEC I, Lol 38

CYPRESS POINT S€C 2 LOT 39 GEONI0623266
CYPRESS POUNT SEC 2 LOT 40 GEON90623267
CYPRESS POINT SEL 2 LOT a1 GEDNI0E23268
CYPRESS POINT SEC 7 LOT 42 GEORI0623269
CYPRESS POINT SEC 14, 10T 437, ACRES 0.08
CYPRESS POINT SEC 1A, LOT 444, ACRES 0.093
CYPRESS POINT SEC 1A LOT 45A0.093 AC
CYPRESS POINT SEC 1A, LOT 454, ACRES 0.093
CYPRESS POINT SEC 1A LOT 474 0.093 AC
CYPRESS POINT SEC 1A, LOT 484, ACRES 0.096
CYPRESS POINT SEC 1A, LOT 49A, ACRES 0.093
CYPRESS POINT SEC LA, LOT S0A, ACRES 0.093
CYPRESS POINT SEC JA LOT 534 0.093 AC
CYPRESS POINT SEC 1A, LOT 527, ACRES 0.092
EAGLE ROCK RANCHITOS SEC 2, BLOCK 8, LOT PT OF 1
EAGLE ROCK RANCHITOS SEC 2, BLOCK 9,107 3
EAGLE ROCK HEIGHTS LOTS 48-49 GEONS0619622

Dwmer Name

LS TROPHY INVESTMENTS. LF

WHITE GORDON R

ROBINLON BRIAN G & DENEE D TAVLOR
UHERSKY KELLY & LOR!

RANDIG TRAVIS & AUSHA

SIMANDL JERALD G & CATHY L

UTTLE $TICK REAL ESTATE LTD

UTTLE STICK REAL ESTATE LTO
BAZENDINE JUDY

GILBERT LARRY & ROBIN

CHERRY RODHEY & CHARLOTTE G
WOODAUFF JERAY LYNN & VALERIE JEAN
CRAWFQRD JOHM & BRENDA

JOMES ROGER L & M JOVCE

JONES ROGER L & M JOYCE

JOSEPH LOUS § & IYNDALN

HEATON TEDFORD M & JUDITH A
MANNING ROBERT KEVIN & CAROLYN A
SCHNEIDER MICHAEL & VICKIE

ANTETA ANTHONY & NANCY

MASUR JANICE ) & MARSHALL L
NESBITY, CARCLYN

WIMBERLEY SPRINGS PARTNERS LTD
RURICK BEM N & BARRBARA B
GLASSCOCK GLEN A & PAULAC

SMITH IVAN E JR & FRANCES G REVOCABLE LIVING TRUST
ONEILL STEPHENT

SMITH, ICHANNA L

IRELAND ALLISON AUSTIN

YOUNCE JIAMES & WANA

HAMMORND KEVIN D

CAMP YOUNG JUDAEA IRC

ETHRIDGE HOLDANGS LLC

MARTZ CHERI

LOGAN, CLETA M

PACKARD WALTER M & ROXANNE A
PACKARD WALTER M & ROXANNE A
WRIGHT WANDA |

TYLER MEUNDA ELIZABETH

BROWN ROBERT T

MUSERAVE BILLY O & ANNETTE ¢
MORALES JANE JACKMAN P & GUILLERMO G
STILL MARILYN FAUNCE

SOULDIN JESSIE ANN

KUGER ROBERY € & BARBARA G

RUSCH KATHY ) & ROBERT

CARSON MARVIN F & MARIE H

COBURN FRED J & JAN £

MCCLAIN LARRY GIBSON & MCELAIN STEPHANIE LYNN
DREYER RALPH W & GLENDA H

GREEN DORDTHY L

GUMBERT MELINDA

LEVOSKY WILMALEL

LOVE, DEANNA

MCCASKILL WALTER §

CURTIS, SALLY G

MMMOK 1205 11D

EAGLE ROCK HEIGHTS LOT 51 1.4 AC W PARCEL# 13{GREEN BELT GEORS0605765 UTILITY ! WIMBERLEY SPRINGS PARTHERS LT

EAGLE ROCK HEIGHTS, Lol 50
AG421 ELZA SHEDICOR SURVEY, ACRES £.38

CURTES, $ALLY G
BARNETT DAVID L & ARDIS A

ADINQ JOHN MARKS, 40249 DVERLAMD, AD4TY SNEDICOR, A430 WEED SURVEYS, ACRES 7.5 WIMBERLEY QUICKSAND PARTHERS LTD

ABS 480 R WEED SUR 14 55 AC GEOXI0603898

AES 480 RWEED SUR 4.65 AC GEORSOG0IRST

ABST 349 G G OVERLAND SURVEY 2.00 AT GE{MHMO2 7R3
WOODCREEK SEC 6 LOT 5 GEONS0617854

SMITH, JOHANNA L

WIMBERLEY SPRINGS PARTNERS LTL:
WIMBERLEY SPRINGS PARTNERS LR
UHERSKY KELLY & LOMY

Maillng Address

59 Doolintle

$7 Doolittiy
55 Doolintle
Box 15 RR2 Site 201
43 Doulittle
47 Doclittle
45 Doolittle
43 Doolitie

41 Doclittle

37 Doolittle

33 Doolittle

371 Carddock Ave #301
27 Doolittle

25 Doolitile

23 Doolittle

21 boolittle

17 Doclittle

15 Doolittle

13 Dovlittie

11 Doslittle

9 Daolitile

5 Doolitile

1 Doalittle

1 Dodlittie

& Doolittle

& Doolintle

30 Wildwood
Wikdwaood

2 Wikdwood

38 wildwaod

36 Wildwood

23 Wildwood

1365 RED SKY AD
6804 Yrae Fern Lane
33 Cypress Point
52GEl Caminto
520 El Caminta

26 Cypress Poinl

37 Cypress Point
38 Cypress Paimt

39 Cyprass Pt

40 Cypress Point
41 Cypress Point
42 Cypress Polnt
43 Cypress Polnt
603 37TH ST NW
45 Cypress Point
46 Cypress Point
17926 Moss Point Or
4B Cypress Point
50 Cypress Point
50 Cypress Pt

51 Cypress Pt

52 Cypress

9 O Shawnee

10 O Shawnee

4 Pacos

Pecos

8 Pacos

10 Pecos

W Valley Springs Road
PO Box 1976

31'W Valley Sprngs Road
31 W Valley 3prings Road
Box 15 RAZ Site 201

CityStaaZip

Woodareek, TX HEE
Woodcreek, TX 78676
Woodcreek, TX 78676
Raging, SK54P 0EQ CANADA
Woodcresk, TX 74676
Woodiresk, TX 78676
Wondcraek, TX 78675
Woodereek. TX 78676
Woodcreek, T 72676
Woodcreek, TX 78676
Woodaesk, TX 78676
San Marcos, TX 7TB666 3054
‘Woodoreek, TX 78676
Woodaeek, TX 78676
Weodoreek, TX 73676
Woadareek, TX T4676
Woodcoreek, TX 78676
Woodereek, T 13676
Woodtreek, TX 78676
Woadcraek, TX 78675
Woodaesk, TX 78676
Woodcreek. TN 78676
Wooddeek, TX 78676
Woodoreek. TX 78676
Wondoeek, TX 18676
Woodureek, TX 78676
Woodoeek, TX 78576
Woodoreek. TX 78676
‘Woodcreak, TX 1676
Woodcresh, TX 78878
Woodcreek, TX 78676
Woodoreek, TX 78676
Wimberley, TX 78676
Austin, TX 750
wimberley. TX 73676
tivermore. CA 94450
Livermote, CA 34450
Wimberley, TX 78676
Wimberley, TE 78676
Wimbeiley, TX 78676
Woodaeek, TX 78626
Wimberley, TX 78676
Wimberley, TX 7B676
Wimberley, TN 78676
Wimberley, TX 78676
Bemidji, MN 56601
Wimberley, TX 73676
wimberley, TX 78676
Spring, T 77379
Wimberley, TX 8676
Wimbertey, TX 78676
Wimberley. TX 78676
Wimbetley, TX 78676
‘Wimberley, TX 78676
Wimberley, T 78676
Wimberley, TX 78676
Wimberley, TX 78676
Wimberley, T 78676
Wimberley, TX 73676
Wimberley, TX 73676
Wimberiey, TX 73676
Wimbesley, TX 78676
Wirmnberley, TX 79676
Wimbevley, T 18676
Regina, SKSAPDED CANADA

129670
228000
345690
7130
194550
320150
15000
255650
%7510
207150
325250
8750
113230
199590
12500
248640
234520
520
383910
282140
379450
210830
7
25410
228640
284180
11580
53780
130510
144060
144060
4700
174710
141080
156060
153280
144640
164380
156060
164380
154180
161330
165850
137740
231880
219930
204010
196770
199540
195780
191410
176040
naim
190040
180170
234300
516D

14400
217640
210550
129960

a7

69160

25000

Appralsed Value  Strest Number  Strest Name

59 POALTTLE
57 DOOLITTLE
55 DOOUTTLE
53 DOOLITTLE
45 DOOUTTLE
47 DOOLATTLE
45 DOOUTTLE
43 DOOLFTTLE
41 DODUTTLE
37 DOOUTTLE
33 DOOUTTLE
29 DOOUTTLE
27 DOOUTTLE
2% DOOUTTLE
13 DOOLITTLE
11 DOOUTTLE
17 DOOLITLE
15 DOOUTTLE
13 DOCLATLE
11 DOOUTTLE
9 DOOUTTLE
S DDOUTTLE
1 DOOUTILE
2 DDOUTTLE
6 DOOUTTLE
8 DOOUTTLE
30 WILDWOOD
WILDWOOD
T WILDWOOD
33 wibwoop
36 WILDWOOD
13 WILDWOOD
31 CYPRESS
3% oYPRESs P1
33 CYPRESS PT
34 CYPRESS PT
35 CYPRESS
3 CYPRESS PT
37 CYPRESS PT
38 CYPRESS
39 CYPRESS PT
40 CYPRESS PT
41 CYPRESS PT
42 CYPRESS PT
43 CYPRESS
44 CYPRESS PT
45 CYPRESS PT
46 CYPRESS
4} CYPRESS PT
A8 CYPRESS
4% OYPRESS
50 CYPRESS PT
51 CYPRESS PT
52 CYPRESS
9 OLD SHAWNEE
10 OLD SHAWNEE
4 PECOS
PECOS
8 PECOS
10 PECOS
JACORS WELL
JACORS WELL
JACOBS WELL
JACOBS WELL

Subdivision

59510 -
59510 -

59510

39510 -
59510 -
59510«
£2300 -

$2300
52300
52300

52300 -
52300 -
52300 -

52300

$7300 -

$2300

$2300 -
52300 -
52296 .

$1296
52296

52296 -
52296 -
52796 -
52296 -
2296 -
51296 -
31296 -

5271%

52215 -
$2685 -
S2685 -

52635

Land Use & Structurs
59810-0600 - WOODCREEK SEC & Residential
$9310-0600 - WOODCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC 6 Residentisl
55810-0600 - WOODCREEK SEC & Rexidential
33510-0600 - WOORCREEK SEC 6 Resldantia)
$9810-0600 - WODDCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC 6 Residential
$9810-0600 - WOODCREEK SEC § Residentisl
$9210-0600 - WOODCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC & Rasidential
59810-D500 - WOODCREEK SEC & Residential
$9810-0600 - WOODCRESK SECE Rasldential
§9810-0600 - WOODCREEK SEC & Residential
S9B10-0600 - WOODCREEK SEC B Residential
£9810-0600 - WOODCREEK SEC 6 Residential
59310-0600 - WOODLCREEK SEC 6 Residential
$9210-0600 - WOODCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC & Residential
$9810-0600 - WOODCREEK SECE Residential
$9510-0600 - WOODCREER SEC & Residentia
S9B 100600 - WOODCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC & Residential
$9210-0600 - WOODCREEKSECE Rasidentiak
$9810-0600 - WOODCREEK SEC 6 Residential
59810-0600 - WOODCREEK SEC & Residentisl
$9810-0600 - WOODCREEK SEC & Residential
WC VILLAGE )0 VILLAGE identi
W VILLAGE 00 VILLAGE Resid
WO VILLAGE WILDWOOD VILLAGE Residentis]
W VILLAGE 00 VILLAGE i
W VILLAGE 0D VILLAGE Resid
W VILLAGE WILDWOOD VILLAGE
CYPRESS POINT SEC 2
- CYPRESS POINT SEC 2
- CYPRESS POINT SEC 2 Rasidential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT 58C 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT $£C 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT SEC 2 Residential
CYPRESS POINT SEC 1A Resldential
- CYPRESS POINT $EC 1A Residential
CYPRESS POINT SEC 1A Residential
CYPRESS PCHNT SEC 1A Residential
CYPRESS POINT SEC 14 Residential
CYPRESS POINT SEC 1A Rasidential
CYPRESS POINT SEC 14 Residential
CYPRESS POINT 36C 1A Residential
CYPRESS POINT SEC LA Residential
CYPRESS POINT SEC 1A Residentisl
EAGLE ROCK RANCHITOS SEC T Residential
EAGLE ROCK RANCHITOS SEC T Residential
EAGLE ROCK HEIGHTS Residentia
EAGLE RDCK HEIGHTS Residential
EAGLE ROCK HEHGHTS Residential
Residential
Gol Course
Residential
Golf Course
Golf Course

Residential
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July 28, 2017

City of Woodcreek
41 Champions Circle
Woodcreek, Texas 78676

Attn: Brenton B. Lewis, City Manager
Phone: {512) 847-9390
Email: manageria woodcreekix.gov

Attn: Mr. Gilbert Watt, Fire Marshall
Email: durhamconst3 12@gmail.com

Re: Camp Young Judaea — Retreat Village
Matkin Hoover Job No. 2620.02

Dear Mr. Lewis:

This letter and its attachments serve as a response to comments received from the City of Woodcreek for
the Site Development Plan Application for the above referenced project on June 12, 2017 from Mr.
Brenton Lewis and on July 20", 2017 from Mr. Gilbert Watt.

Comment 1:

Sht CS- 100 - Proposed bldgs. represent 52,722 SF or 1.21 ac. Proposed Impervious Cover is indicated
as 1.84 ac. Pls reconcile difference between Proposed Bldgs and Prop IC.
Response:

The Impervious cover has been checked and corrected on sheet CS100 to be 85914.9 SF
(1.97AC). In addition, a net impervious cover has been added because there is (.18 acres of
impervious cover that is proposed to be demolished in the development of this site to equal a net
proposed impervious cover of 78074.1 SF (1.79AC).

Comment 2:

Sht CG-701 — A.) The master drainage plan does not analyze the pre-construction drainage vs the post-
construction drainage. This plan need to assure that the increase in Q at all design frequencies as a
result of new impervious cover does not increased the flows and velocities on downstream and
surrounding properties. Please also address the need for detention or explain why none is provided.

B.) Note 11 explains that Culvert 2 will experience overtopping - why not increase the diameter of
Culvert 27 It appears that no consideration was given to downstream areas from both new channels.
You may at least should consider level spreaders and/or energy dissipaters.

C.) Does the current drainage design take into account future phases?

Response:

A.) Please refer to note 3 on the Master Drainage Plan. (3. The intent of this plan is for on-site
storm drain and channel design only. Refer to the drainage analysis for the downstream impact
analysis and results) Please refer to the Drainage Analysis that was submitted with the Concept
Plan Application on May 5, 2017 for the downstream impact analysis results. The Drainage
Analysis includes both existing and proposed condition flows calculated per the City of Austin
Drainage Criteria Manual. The proposed analysis includes both phases of the development to
calculated for ultimate development conditions. The Drainage analysis also contains all the
documents referenced for the completion of this drainage analysis and explains why detention is
CIVIL ENGINEERS + SURVEYORS + LAND PLANNERS + CONSTRUCTION MANAGERS + CONSULTANTS

MATKIN HOOVER ENGINEERING & SURVEYING - § SPENCER ROAD, SUTTE 100 - BOERNE, TEXAS 73006 — OFFICE {830} 249-0600 — FAX (830) 249.0099 - www.markinhoover com



not proposed in the summary of the drainage letter. B.) A second culvert was added to the

second culvert crossing and 2 notes on this sheet were updated to reflect these changes. B.) The
diversion channels release the storm water just pass the site with sufficient room for the storm
water to return to its existing patterns before exiting the property, therefor no energy dissipaters
have been proposed. Additionally, the proposed channel that runs along the west of the project
site has been moved for downstream development considerations.

Comment 3:

Please comply with all requirements of the City's Water Quality Ordinance

Response:

Water Quality sheets have been added to the plans and a City of Woodcreek water quality plan
has been completed and is included with this submittal.

Comment 4:

Please address how the contractor is to handle construction traffic on City streets.

Response:

Large construction vehicle haul route information and a plan note has been added to Sheet G-
001. Plan note states the contractor shall notify the City of Woodcreek City Manager 48 hours
prior to large construction vehicles using city roads for site access and provides the cities
preferred days and time for usage.

Comment 5:

Please provide an Engineer's summary report addressing all of the elements of your proposed site plan
including the design engineer's certification that the submittal meets all City regulations related to your
proposed development.

Response:

An Engineering design report has been included in this submittal.

Comment 6:

Additional Comment: These comments do not include compliance with the Fire Code, and we have not
received any comrespondence from the Fire Marshall.

Response:

Noted. Comments received from Fire Marshall, Mr. Gilbert Watt on July 20th, 2017 and our
corresponding responses follow.

Comment I (Fire Review):

The proposed fire hydrant needs to be located between the two proposed fire lane access points. This
requires adding about 100 feet of pipe.

Response:

The proposed fire hydrant will be relocated on all corresponding plan sheets to the noted
location. Concurrently, an updated Fire Flow Calculation Sheet CU201 will be provided.

Comment 2 (Fire Review):

CU101 shows a rectangle near the tap to the water main. I presume this indicates a backflow
prevention device. The device must be a type acceptable to the water purveyor. Please provide a detail
acceptable to the water purveyor for this device,

Response:

Plan note on Sheet CUL00 will be revised to indicate a backflow device as approved by the water
purveyor Aqua Texas and a detail reference will be added (Ref: Detail on Sheet C-502).

20"



M

It is not my intent that these comments hold up the issuance of a permit, but will consider them as part
of the plans and inspections will verify that these comments have adequately been addressed.

Response:

General Comment 1 (Fire Review):

Noted. MatkinHoover Engineering acknowledges the Fire Marshall’s prior acceptance of these
Site Development Plans as reviewed for permit issuance. While these revisions are not part of this
resubmittal application, MatkinHoover Engineering is committed to providing these plan
revisions prior to construction.

Should you or your staff have questions, comments, or require additional information, please feel free to
contact our office.

Sincerely,
Matkin Hoover Engineering & Surveying
TBPE Firm Registration No. F-4512

Garrett D. Keller, P.E.
Project Manager



MATKIN-HOOVER ENGINEERING

Transmittal
Date: _07/28/2017
Company: City of Woodcreek

Attention: Brenton B. Lewis

Address: 41 Champions Circle, Woodcreek, TX 78676-332

Re: Camp Younq Judaea — Retreat Village Site Development Plan Application Resubmittal

X For Approval x For Review [1Please Comment [JPlease Reply [ For Your Information

ITEMS ATTACHED
Item Description:
1 Comments Response Lefter
2 Civil Concept Plan Sheet C5100
3 Downstream impact Analysis
4 Civil Master Drainage Plan Sheet CG701
5 Civil Grading Plan Sheet CG101
6 City of Woodcreek Water Quality Plan (modified BMP’s)
7 Civil Site Plan Sheet G-001
8 Engineer's Summary Report
9 Fire Marshall Review Plan Approval for éermitting {email from Mr. Gilbert Watt)

e Comments: If you have any questions please feel free to give me a call at (830) 249-0600 — Garrett D. Keller

Sent by: Garrett D. Keller, P.E. Job No. 2620.02

Post Office Box 54 14995. Main  Boerne, Texas 78006 Phone 830.249.0600 Fax 830.249.0099
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Transmittal
Date: 08/09/2017

Company: City of Woodcreek

Attention: Brenton B. Lewis

Address: 41 Champions Circle, Woodcreek, TX 78676-3327

Re: Camp Young Judaea — Retreat Village Site Development Plan Application Submittal #3

X For Approval X For Review [1Please Comment [IPlease Reply [ For Your information

ITEMS ATTACHED
Qty: Description:

NOTE: [ Concept Plan Application Submitted on 05/04/2017 ]

Digital Copy of Complete Submittal Package [ Note: To be delivered on 08/09/2017 via
1 downloadable Dropbox link emailed to the City of Woodcreek, TX. to the following
addresses: manager@woodcreektx.gov {Brenton Lewis), and admin@woodcreektx.gov ]

ITEM:
1 2 - 24X36 Copies of Construction Drawings
2 1 -11X17 Copy of Construction Drawings
3 1 — Copy of the Downstream Impact Analysis
4 City of Woodcreek Water Quality Plan (modified BMP’s)
5 | 1-Copy of Engineer's Summary Report

@ Comments: If you have any guestions please feel free to give me a call at (830) 249-0600 — Garrett D. Keller

Sent by: Garrett D. Keller, P.E. Job No. 2620.02

Post Office Box 54 1499 8. Main  Boerne, Texas 78006 Phone 830.249.0600 Fax 830.249.0099
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August 9, 2017

City of Woodcreek
41 Champions Circle
Woodcreek, Texas 78676

Attn: Brenton B. Lewis, City Manager
Phone: (512) §47-9390
Email: manageria woodcreekix.gov

Re: Camp Young Judaea — Retreat Village
Matkin Hoover Job Ne. 2620.02

Dear Mr. Lewis:

The purpose of this correspondence is to summarize the engineering approach to the
Camp Young Judaea Proposed Dormitory development project. All aspects of design comply

with the City of Woodcreek Code of Ordinances as well as TCEQ’s Technical Guidance Manual,
RG-348.

I. General Site Information

The proposed new dormitory housing development will be constructed within Camp Young
Judaea in Woodcreek, Texas. It will be located east of Camp Young Judaea Road and just
east and south of the two story Shalom Center. The existing site is currently undeveloped
grasslands with trees to the south that are to remain undisturbed.

II. Proposed Development

The proposed development includes the construction of 7 new 1,750 sq. ft. dormitories, a
2,940 sq. ft. Activity Center, and 288 sq. ft. laundry room with associated service drive,
sidewalks, fire protection and general water service, sanitary service and electrical service
in two phases. Two fire lanes will tie-in to the existing Camp Young Judaea Road
turnaround to provide vehicle access to the new buildings. Part of the existing Camp Young
Judaea Road will be demolished and converted into a fire lane that will lead south to
accommodate the proposed development with a secondary fire lane proposed to tie-in to the
existing turnabout and circulate around the dormitories creating a closed loop around the 7
dormitories. The drive will be built around the dormitories connecting to the existing Camp
Young Judaea Road in front of the activity center providing complete unimpeded access to
the buildings with designated parking for each. 5 ft. concrete sidewalks will be provided

ENGINEER'S SUMMARY REPORT - 1 of 3
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IV.

around each building and between buildings to provide pedestrian access to all of the new
building entry locations as well as access to existing structures on the property.

Site Fire Protection

The proposed development will provide Fire Lane access to all future buildings. Each
dormitory will be provided with an engineered Fire Suppression Sprinkler System. A
proposed Fire Hydrant will be accessible between the two-proposed fire lane access points.

Site Drainage and Grading

The natural drainage patterns of the site convey drainage from the north to the south.
Existing conditions sheet flow across the existing project site south through the existing
grassland towards the trees located just south of the proposed development location, along
a naturally occurring flow path exiting the property. Currently no drainage structures are in
place on-site. Two diversion channels are proposed to direct the water around the
developed site, one to the east of the development to capture all current runoff from the,
mostly, off-site contributing zone II which consists of approximately 1,150 acres of
watershed to be diverted south of the development and into a culvert. The second channel
is proposed to run adjacent to the section of Camp You Judaea Road to be converted into a
fire lane. The channel will begin with a culvert under the northern most proposed fire lane
continuing adjacent to the newly constructed fire lane to a third proposed culvert. The first
culvert will collect water from the onsite watershed and route it into the channel proposed
to direct the runoff from upgradient storm runoff and the onsite watershed towards the third
culvert.

Water Quality

The storm water captured on site will be treated by a combination of rainwater harvesting
and vegetative filter strips. Rainwater harvesting will be utilized on all proposed building
structures, diverting water to two proposed water storage tanks. Other paved areas
(pavement and sidewalk) will be captured and treated by vegetative filter strips. Storm
water captured by both rainwater harvesting tanks and vegetative filter strips will be treated
to remove 90% of Total Suspended Solids in accordance with TCEQ’s Technical Guidance
Manual RG-348 as well as 90% of the Phosphorous per the City of Woodcreek’s
requirements. The land Owner’s representative has signed an agreement stating that there
will be no use of pesticides, herbicides, and or fertilizers on the property. The rainwater
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harvesting system has been designed to capture 1.5” of rainfall on all proposed buildings
regardless of which phase of construction they will be built in.

Civil Site Utilities
Fire Protection Water

The proposed fire protection water service to the new development will be provided by an
existing off-site 10” water line operated by Aqua Texas that runs paralle! to and along the
Doolittle Drive Right of Way. A proposed 8 fire line shall connect to the existing 10" line
and extend due west to the proposed development. The proposed branch connection shail
be provided with a branch tee fitting, branch isolation valve with box and an Aqua Texas
approved double check backflow prevention device. On-site distribution shall include a
dedicated 6” fire line to each of the proposed dormitories on the site as well as an on-site

fire hydrant (as approved by the local Fire Marshall) located between the two fire lane
access lanes,

Domestic Water

A proposed looped 6” water line shall connect to an existing off-site water main on the site
operated by Aqua Texas and will extend and provide domestic water service to entire
proposed development. Individual dedicated domestic water branch service lines will be
extended to each of the proposed dormitories on the site.

Sanitary Sewer

A proposed gravity flow sanitary sewer system shall be provided for the entire proposed
development. Individual sanitary sewer service laterals will serve each of the proposed
dormitories and will connect to a sanitary sewer main line. The proposed sanitary sewer

system shall connect to an existing on-site sewage collection system operated by Aqua
Texas.

ENGINEER'S SUMMARY REPORT - 3 of 3
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Project Overview

The Camp Young Judaea proposed dormitory development consist of developing approximately 4-acres
in 2 phases of a 245-acre property. The proposed development is located on the far east side of the Camp
Young Judaea property. The majority of the camp property is located in the City of Woodcreek ETJ and
the portion of the camp property the proposed development is located in is in the city of Woodcreek City
limits. The site plan for both phases includes 7 dormitory buildings, 1 laundry room, 1 activity center,
concrete sidewalk and a paved fire lane around the development with paved parking. (See Exhibit “A" -
Concept Plan)

Drainage Analysis (SCS Method):
Existing Conditions Hydrolegic Analysis

The project site is mostly undeveloped with an existing 8.34(3.4%) acres of impervious cover on the
property. Watershed “A™ was formed first to find the effects of the proposed development as the storm
water leaves the property. Watershed “A™ is included in a much larger drainage basin (WS-B) that flows
in to Cypress Creek. The drainage basin is a total of 1215.8-acres (WS-A+B) that drains from north to
south. From watershed *A”, storm water runoff exits the property and flows over an existing road
(Cypress Point Drive) into a drainage easement of Cypress Point Property Owners Association (See
Appendix “F”) that contains a large channel that then flows into a small lake before flowing into Cypress
Creek. Calculation point 1 (CP-1) is placed at the at the most downstream point of the combined 1215.8-

acre watershed to compare to the proposed runoff from the site. (See Exhibit “C” - Existing Conditions
Watershed Map).

According to the NRCS Web Soil Survey the existing on and off-site soils within the established
watersheds belong to hydrologic soil group B, C, and D. A composite curve number of 86.1 was
calculated for existing watershed “A” and 79.1 was calculated for watershed “B” (See Appendix “B” -
Composite Curve Number Calculation Table).

Proposed Conditions Hydrologic Analysis

Proposed on-site drainage patterns will mimic existing drainage patterns with the exception of diversion
channels being proposed on the north side of the site. Therefore, watershed boundaries remain the same
from existing to proposed conditions. The proposed development will consist of the addition of 1.70-acres
and the demolition of 0.18-acres of impervious cover for a net increase of 1.52-acres of impervious cover
to watershed “A”. This drainage analysis has been performed using the ultimate proposed developed site,
thus the net increase of 1.52 acres of impervious cover includes phase ! and 2 of the project. The
diversion channels are proposed to be developed along the north side of the proposed site and storm water
will flow back into the natural flow path before exiting the property. (See Exhibit “D” — Proposed
Conditions Watershed Map).

Composite curve number analysis revealed a proposed composite curve number of 86.4 for watershed
“A" and watershed “B” remains at 79.1 (See Appendix “B" — Composite Curve Number Calculation
Table).
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Hydrologic Model Development

The method of hydrologic analysis for this study was the National Resources Conservation Service (SCS)
method with a type III rainfall distribution in accordance with the Austin Drainage Criteria Manual,
section 2.3.0. (See References) Pre and post-development runoff conditions were then analyzed in order
1o perform a comparison between pre and post-development peak flow rate.

Watershed boundaries were established using a combination of LiDAR data received from TNRIS, USGS
contour data, aerial photo, and field investigations. Time of Concentration values used within this study
were derived using Technical Release-55 (TR-55), Urban Hydrology for Small Watersheds. Table 2-3 of
the Austin Drainage Criteria Manual was used in order to get a depth for the 24-hour storm. Manning's
“n” values were taken from Table 2-2 of the Austin Drainage Criteria Manual. Flow rates for each model
have been computed for the 2-year, 10-year, 25-year, and 100-year storm events as required in Section
8.3.0 - Stormwater Management Ponds. (See Appendix D).

Downstream Impact Analysis Results

Watershed “A” combined with watershed “B” make up the entire drainage basin the proposed site is
included in. Watershed “A” storm water flow increases after development while Watershed “B” stays the
same because there is not any proposed development in “WS-B”. Calculation point 1 (CP-1) is located in
the natural drainage crossing at the most downstream point of the combined 1215.8-acre drainage basin.
Although the storm water flow from watershed “A” increased after development, the peak flow at CP-1
decreased for the 2, 10, 25, 100-year storm water frequencies.

In evaluating each of the above described models we have prepared a Downstream Impact Analysis
Summary Table, listed below, which compares the 2-year, 10-year, 25-year, and 100-year storm water
frequencies for the above described models.

Downstream Impact Analysis Summary
| 2 Year [ 10 Year| 25 Year[100 Year
WS-A
Pre-Development (CFS) 94.4] 2032] 2663 370.2
Post Development (CFS) 99.4] 213.5] 279.6] 385.1
Change in Flow (CFS) 500| 1030 13.30 14.90
WS-B
Pre-Development (CFS) 778.6] 1959.8] 2676.0] 3876.0
Post Development (CFS) 778.6] 1959.8] 2676.0] 3876.0
Change in Flow (CFS) 0.00 0.00 0.00 0.00
CP-1
Pre-Development (CFS) 816.4] 2039.9|] 278B4.5) 40325
Post Development (CFS) 812.9] 20312} 2773.00 40164
Change in Flow (CFS) (3.500 (RTO) (1150 {(1610))
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To evaluate the results of our downstream impact analysis, we performed a hydraulic analysis for the
downstream property at the calculation point for watershed A. The evaluation point is at the discharge
point where storm water leaves the Camp Young Judaea property, crosses Cypress Point Drive, and enters
an existing well-defined creek within the adjacent subdivision. In this location based on the Cypress Point
plat found in Appendix “F”, both Cypress Point Drive and the existing creek are located within a platted
drainage easement. To perform this analysis, our office looked at three cross section (1, 1.2, and 2, refer
to Exhibit “H”). The critical cross section, 1.2, is located at the narrowest point within this existing
downstream creek, adjacent to an existing home. In this location, we evaluated the ability for the
downstream creek to convey the 14.9 cfs increase for the 100-yr storm event. Based on our findings, the
increase in the 100-yr flowrate results in an increase in the 100-yr water surface elevation of 0.04 feet. At
this cross section location the proposed limits do not inundate the existing residential structure. The 100-
year water surface elevation in this location is calculated to be 930.24 and the finished floor elevation of
the residential home adjacent to this creek is 938.77. Although the water surface elevation (WSE) of the
100-yr storm will increase, from the proposed development, it will be a negligible compared to the
existing WSE and it is still 8.53 feet below the finished flow elevation(FFE) of the existing house. The

channel has the ability to convey the full 100-yr storm event and the development as proposed will not
adversely impact downstream properties.

Summary

This study demonstrates that the effect of the development on this site does not adversely impact
downstream owners. Camp Young Judaea Dormitory development is to be developed in two phases. For
the purposed of this drainage analysis the ultimate developed impervious cover has been included in the
calculation of the proposed storm water runoff. Storm water flow was analyzed at the property boundary
as it left the site and an increase has been calculated for all storm frequencies. However, when compared
at calculation point 1 leaving the overall drainage basin the storm water flow decreases for all storm water
frequencies. This is because the increase of impervious cover to the site and the addition of diversion
ditches increase the rate of flow across the camp property. This causes the peak flow from watershed “A”
10 leave the property before the flow from the larger drainage basin (WS-B) has peaked, resulting in a
lower peak flow for the combined watersheds at CP-1. As is often the case, when the downstream portion
of a substantially larger watershed is developed, detention facilities can adversely impact the peak flow
rates of drainage ways. If storm water is released without detention before the peak flow from the
adjacent watershed occurs, the water contributed from development can pass through downstream
properties and into a larger conveyance system prior to the arrival of the upstream peak flow rate.
Alternatively, if detention is provided, discharge from the detention pond, which would have passed
otherwise, will add to the peak flow rates of the larger contributing watershed creating larger peak flow.
Therefore, no detention has been provided.



Exhibit “A” — Concept Plan
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Exhibit “B” — FEMA Map
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Exhibit “C” — Watershed Map
Existing Conditions
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Exhibit “D” — Watershed Map
Proposed Conditions
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Exhibit “E” — WS-A-Impervious Cover Exhibit-
Existing Conditions
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Exhibit “F” — WS-A-Impervious Cover Exhibit-
Proposed Conditions




WS-A - IMPERVIOUS COVER EXHIBIT - PROPOSED CONDITIONS 4

l
[
IMP_COVER - EXSTING ’
WATERSHED S¢ [ac ’
WS-A-EX IMP_COVER(ON-SITE) | 206,173 | 473 ?
W5.AEX IMP_COVER{OFF.SIIE) | 212677) 438 F)
WS-A-EX IMP_ COVER 4resse] 62 - - f

-
- PRIMP DEMOLITION 7789.252) - v e
/ N\ [werrive. coven exveR 435056] 1114 - 7z '-"’(‘,////j
-

IMP_COVER - PROPOSED o un = by
WATERSHED 5§ Jac " wr
A PR-IMP. COVER 73989] 170 o=l ]
TOTAL EX + PR 497845] 1131 - Y ']
l 018 Y | §
[§
]
]
[ ]

/ 5 7

b, ,‘// 7o)
! > % 7"

2% EX-WS-A OFF-SITE
, 7 & IMPERVIOUS COVER
7%

\ oy 488 AC
' Z
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Exhibit “G” — WS-B-Curve Number Calculation
Exhibit







Exhibit “H” — Cross Section Layout Exhibit



Cross Section Lavout Exhibit Goes Here
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Appendix “A” — HEC-HMS Report With Time of
Concentration Calculations
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Project: 2620.02-CYJ-DJAA Simulation Run: EX-2

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:28

Basin Model: EX-WS
Meteorologic Model: 2-YR
Control Specifications:SCS

Hydrologic Drainage Ariﬁ’eak Dischalg'ime of Peak Volume
Element (MI12) (CFS) {IN)
EX-A 0.1 94.4 02May2017, 00:18 2.05
EX-B 1.8 778.6 02May2017, 00:48 1.51
EX-CP-1 1.8 816.4 02May2017, 00:45 1.63




Project: 2620.02 - CYJ-D..A Simulation Run: EX-10

Start of Run:
End of Run:

01tMay2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:27

Basin Model: EX-WS
Meteorologic Model: 10-YR
Control Specifications:SCS

Hydrologic Drainage Ar¢&®eak Dischal‘g’éne of Peak Volume
Element {M12) (CFS) (IN)
EX-A 0.1 203.2 02May2017, 00:18 4.50
EX-B 1.8 1959.8 02May2017, 00:45 3.74
EX-CP-1 1.9 2039.9 02May2017, 00:42 3.78




Project:

Start of Run:

End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:29

2620.02 -CYJ-D.ILA Simulation Run: EX-25

Basin Model:
Meteorologic Model:
Control Specifications:SCS

EX-WS
25-YR

Lg'éme of Peak

Hydrologic Drainage Ar¢&#eak Discha Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 266.3 02May2017, 00:18 5.98
EX-B 1.8 2676.0 02May2017, 00:45 513
EX-CP-1 1.9 27845 02May2(317, 00:42 5.18




Project:

End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time:28Jul2017, 10:00:28

2620.02-CYJ-D.ILA  Simulation Run: EX-100

Start of Run: Basin Model:

Meteorologic Model.
Control Specifications:SCS

EX-WS
100-YR

Hydrologic Drainage Ar%i’eak Discha}@'ﬁne of Peak Volume
Element (M12) (CFS) (IN)
EX-A 0.1 370.2 02May2017, 00:18 8.46
EX-B 1.8 3876.0 02May2017, 00:45 7.52
EX-CP-1 1.9 40325 02May2017, 00:42 7.57







Project:

01May2017, 12:00
02May2017, 12:03

Compute Time: 28Jul2017, 10:00:30

Basin Model:
Meteorologic Model: 2-YR
Control Specifications:SCS

2620.02 - CYJ - D.LA  Simulation Run; PR-2

Start of Run;
End of Run:

PR-WS

Hydrologic Drainage Ar+i’eak DischaLg'ime of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 99.4 02May2017, 00:15 2.07
PR-B 1.8 778.6 02May2017, 00:48 1.51
PR-CP-1 1.9 812.9 02May2017, 00:45 1.54




Project: 2620.02 -CYJ-D.ILA  Simulation Run: PR-10

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:29

Basin Modet: PR-WS

Meteorologic Model: 10-YR
Control Specifications:SCS

Hydrologic Drainage Arqlﬁ’eak Dischal'g'ime of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 213.5 02May2017, 00:15 4.53
PR-B 1.8 1959.8 02May2017, 00:45 3.74
PR-CP-1 1.9 2031.2 02May2017, 00:42 3.78




Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 28Jul2017, 10:00:30

Basin Model:
Meteorologic Model: 25-YR
Control Specifications:SCS

2620.02 - CYJ-D.I.LA Simulation Run: PR-25

PR-WS

Hydrologic Drainage Ari?eak Discha}ﬂ'éme of Peak Volume
Element (MI12) {CFS) (IN)
PR-A 0.1 279.6 02May2017, 00:15 6.01
PR-B 1.8 2676.0 02May2017, 00:45 5.13
PR-CP-1 1.9 2773.0 02May2017, 00:42 5.18




Project: 2620.02 - CYJ-D..A Simulation Run: PR-100

Start of Run:  01May2017, 12:00 Basin Model: PR-WS
End of Run:  02May2017, 12:03 Meteorologic Model: 100-YR
Compute Time: 28Jul2017, 10:00:29 Control Specifications:SCS

Hydrologic Drainage Ar¢®eak Dischal‘g'ime of Peak Volume
Element (MI2) (CFS) {IN)
PR-A 0.1 388.5 02May2017, 00:15 8.51
PR-B 1.8 3876.0 02May2017, 00:45 7.62

PR-CP-1 1.9 4016.4 02May2017, 00:42 7.57




Appendix “B” - Composite Curve Number
Calculation




COMPOSITE CN CALCULATION TABLE

Site Info
sqft Acre %
Property Area = 10,672,200 245.00
W5-A 2,853,713 65.51 100%
WS-A Existing Impervious 418,729 9.61 15%
WS-A Existing Pervious 2,434,974 55.90 85%
WS5-A Existing + Proposed Impervious = 484 939 1113 17%)
WS-A Existing + Proposed Pervious = 2,368,774 54.38 83%

WATERSHED INFO

EXISTING WATERSHEDS = PROPOSED WATERSHEDS

sqft Acre %
W5-A 2,853,713 65.5 100%
WS-8 {EXCLUDING WS-A) 50,105,295 1150.3 100%
CURVE NUMBERS
WATERSHED - A - EX & PR
SOIL RATING B [ ]
% 100.0%
PERVIOUS PASTURE, GRASSLAND(FAIR] 4
IMPERVIOUS PAVED PARKING, ROOFS, DRVEWAYS. L
WATERSHED - B - EX & PR {REF, TO TR-55 MANUAL TABLE 2-2)
NO IMP. COVER IS PROPOSED IN WS-B, THEREFORE THE CALCULATED CN 1S THE SAME EXISITNG AND PROPOSED
SOIL RATING 8 C D
% 2.5% 10.7% 85.8%
[EX & PR} COMMERCIAL 92 94 95
COMPOSITE [EX & PR} COMMERTIAL 24.8
[EX & PR) 1/4 ACRE LOT RESIDENTIAL 7s | 83 | 87
COMPOSITE [EX & PR} 1/4 ACRE LOT RESIDENTIAL 86,3
(EX & #R) BRUSH [FAIR CONDITION] s6 | | 77
COMPOSITE [EX & PR) BAUSH (FAIR CONDITION) 75,7
(EX B PR) JUNIPER {GOOD CONDITION] 41 61 ] 71
COMPOSITE [EX & PR) JUNIPER {GOOD CONDITION) £9.2
CALCULATED COMPQSITE CURVE NUMBERS
EXISTING
COMPOSITE EX-A
D
SOIL RATING: | 100.0%
PERVIOUS COVER = 85% CN= 84
IMPERVIOUS COVER= 15% CN= 98
CN 86.1
PROPOSED
COMPOSITE PR-A
]
SOIL RATING: | 100.0%
PERVIOUS COVER = 83% CN= 34
IMPERVIOUS COVER= 17% CN= 98
N Eb.4
WATERSHED - B DEFINED AREAS [REFER TO CURVE NUMBER CALC EXHIBIT)
sqft Acre % CN
COMMERCIAL 3,109,765 714 6% 5.9
1/4 ACRE LOT RESIDENTIAL 14,388,749 3418 30% 25.6
BRUSH (FAIR CONDITION) 24,927,331 572.3 S0% 37.7
JUNIPER {GOOD CONDITION) 7,179,451 164.8 14% 2.9
‘W5 - B - EX & PR CALCULATED COMPOSITE CN = 50,105,295 1150.3 100% 79.1




Appendix “C” — NRCS Soil Survey, Hydrologic
Soil Groups With Soil Rating Per Watershed
Calculation Table




Hydrologic Soil Group—Comal and Hays Counties, Texas
(2620.02 - CAMP YOUNG JUDAEA)
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) 1000 2000 4000 6000
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% Natural Resources Web Soil Survey SH1i2017
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Hydrologic Soil Group—Comal and Hays Counties, Texas

2620.02 - CAMP YOUNG JUDAEA

Hydrologic Soil Group

Hydrologic Soll Group— Summary by Map Upit — Comal and Hays Countles, Toxas (TX804)
Map unit symbol Map unit name | Rating Actes In AOI | Percent of AOI

AnB Anhalt clay, 110 3 D 103.4 8.1%
percent slopes

BrB Bolar clay loam, 1t0o3 'C 123.7 9.7%
percent slopes

BtD ' Brackett-Rock outcrop- 'D 2256 | 17.7%
Comfort complex, 1 to

| 8 percent slopes | |
1 '

BtG | Brackett-Rack outcrap- b 3832 | 30.1%
Real complex, 8te 30 |
percent slopes

CrD Comfort-Rock autcrop  |D 222.3 17.4% |
complex, 1to 8 | |
percent slopes |

LeB Lewisville sity clay. 1to |B 0.1 0.0% |
3 percent slopes

Or Orif soils, moist. 0ta 3 (A 0.3 0.0%
percent slopes,
frequently flooded

Pt Pits D 9.4 0.7% |

PuC Purves clay, 1to 5 D 78.2 6.1%
percent slopes

ReD Real-Comfort-Doss D 99.3 7.8%
complex, 1to 8
percent slopes

SuB Sunev clay loam, 1te 3 |B 28,7 2.3%
percent slopes i

Totals for Area of Interest 1,274.0 100.0%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5112017
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i
Hydrologic Soil Group—Comal and Hays Counties, Texas 2620.02 - CAMP YOUNG JUDAEA

Description

Hydrologic soil groups are based on estimates of runoff potential. Scils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D}. The groups are defined as follows:

Group A. Socils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B, Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of maderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet, These consist
chiefly of soils having a layer that impedes the downward movement of water or

soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, 8/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey 5/172017
Conservation Service National Cooperative Soil Survey Page 4 ofd



SOIL RATING PER WATERSHED CALCULATION TABLE

WS - A+B (REFER TO HYDROLOGIC SOIL GROUP SUMMARY)

RATING ACRES %

8 28.7 2.4%

C 123.1 10.1%

D 100.7 8.3%

D 195.0 16.0%

D 384.4 31.6%

D 234.1 19.3%

D 9.4 0.8%

D 42.1 3.5%

D 98.3 8.1%

TOTAL 1215.8 100.0%

TOTALS

RATING ACRES %

B 28.7 2.4%

C 123.1 10.1%

D 1064.0 87.5%
WS-A IS ALL TYPE "D" SOIL

D 65.5] 100%

WS-B CALCULATED SOIL SOIL TYPE W/O WS-A

RATING ACRES %

B 28.7 2.5%

C 123.1 10.7%

D 998.5 86.8%

TOTAL 1150.3 100.0%




Appendix “D” — References




8.6. Drainage Plan (In addition to the Base information, sufficient information to
reflect the existing conditions just prior to the proposed development are to be
shown, but not limited to the following)
(a) Legible licensed engineer's seal, signature, and date;
(b) Drainage area map including contributing drainage areas to storm sewer
and/or inlet tie-ons;
(c) Drainage area maps for the offsite contributing areas passing through site
existing impervious cover, including buildings and surrounding information:
structures, drainage release points, etc.;
(d) Direction, location, and quantity of peak 2=, 25-, and'100-year flood flows from
off-site in existing conditions.
(e) Indicate 2-, 25- and 100-year flows from off-site in existing condition;
(f) Delineation of the fully developed 2-, 25- and 100- year floodplains, or, if
applicable, a note stating that no 100-year floodplain exists on the site existing
storm sewer systems on site or adjacent streets;
(g} Delineation of the centerline of waterways, and the average water surface
elevation of lakes, ponds, and springs contours at two-foot intervals;
(h) Sufficient information to reflect the fully developed conditions of the proposal
is to be shown, but not limited to, the following:
(1} Developed drainage areas and proposed grading with two-foot
contours;
(2) Curbs, retaining walls, and other structures indicate elevations at
critical points on driveways, curbs, etc.;
(3) Overflow points and control elevations;
{4} Construction details for control devises, curbs, walls, channel,
swales, etc.;
(5} Direction of flow from building roofs and outlet locations; and
(6) Direction of flow from gutters; pass through flow rates, if any;
(7) Shade in limits of ponding at overflow elevation and give cubic feet of
storage at the maximum storage elevation overflow points and control
elevations for overflow structures;
{8} Action and direction of unrestricted flow from site, if any, with
calculations;
(9) Storm drainage profiles and plans (swales, channels, pipes, culverts,
...} including % grade HGL 25, HGL 100, Q 25, Q100, V 25, V 100, depth
of flow 25 and 100, and Manning's Roughness coefficients ("n" values);
{10) Hydrographs or hydrologic tabulation for proposed 25-yearpeak-fiow
rate and two-year peak flow rate;
(11} Hydrologic summary of existing and proposed conditions in tabular
form:
(i) Area of each drainage area;
(i) Time of concentration;
(iii) Distance of flow where the time of concentration is measured;
(iv) Slope of site where the time of concentration is measured;
(v) C 25 and C 100 values;
(vi) Required storage volumes for up to 100-year storm.

City of Woodcreek TCSS 38



5-,10-, 25-, 50-, and 100-year siorms)) pipes, inlets, etc. Discharge pipes
should not be less than sixiinches. in the event that less than six inches
must be used, every effort should be made to mitigate the "clogging"
potential. Direction of flow must be at an angle less than 45 degrees with
the curb line. Discharge across a sidewalk area will not be allowed. A
channel section can be used under the sidewalk area, provided it is
covered and the outlet device utilizes sheet flow methods.

{13] Location and limits of filtration/sedimentation pond details and design
information and calculations.

8.7. Construction Details (The following items or notes should be shown)
(a) Include in the construction detail sheets any required structural walls, inlets,
sedimentation/filtration and detention inlet and outlet controls, etc.;

(b) Show adequate dimensions, layout details, and general notes adjacent to
all details;

(c} Include traffic control plan when working in street;

(d) If driveways are proposed, a City standard driveway detail shall be shown
to be constructed.

8.8. Environmental Site Plan and Report Submittal information
(This document establishes submittal requirements for all environmental
ordinances)
(a) A professional engineer's seal, signature, and statement certifying that the
plan is complete, correct, and in compliance with the City of Woodcreek
Ordinances is required for all projects.
(b) An introduction which states project acreage, watershed, a description of
proposed development, a description of project phasing, if phasing is proposed;
(c) An explanation of and documentation for any special exception or waiver
claimed,;
(d) Drainage area map showing the location of all waterways within the tract or
which impact the tract, the location of the 100-year floodplain, the area and
acreage of upstream drainage, and the location of the critical water quality zone;
(e} Discussion of the following issues, if applicable to the project:

(1)Proposed and existing drainage patterns;

(2)Proposed method of treating both quantity and quality of stormwater

runoff;

(3) Proposed extent of floodplain modification, if applicable;
(f) Critical Environmental Features within the project and known features within
150 feet of the project;
(9) Discuss all proposed variances and provide letter of variance request
addressing proposed Findings of Fact;
(h) Requests for consideration of alternatives to the water qualiity requirements of
the City of Woodcreek Ordinances. These shall include any written request for
consideration of an alternative or innovative water quality control which differs

City of Woodcreek TCSS 39



The proportion of the total rainfall that will reach the drainage system depends on the surface vegetation
condition, soil type, imperviousness of the surface, land slope and ponding characteristics of the area.
Impervious surfaces, such as asphalt pavements and roofs of buildings, will be subject to approximately
100 percent runoff (regardless of the slope). On-site inspections and aerial photographs may prove valuable
in estimating the nature of the surfaces within the drainage area.

it should be noted that the runoff coefficient "C" is the Rational Method variable which is least amenable to
precise determination. A reasonable coefficient must be chosen to represent the integrated effects of
infiltration, surface ponding, evaporation, flow routing and interception, all of which affect the time
distribution and peak rate of runoff.

It is often desirable to develop a composite runoff coefficient based upon the percentages of different types
of surfaces in the drainage area. This procedure is ofien applied to typical “sample blocks" as a guide to
selection of reasonable values of the coefficient for an entire area. Suggested coefficients with respect to
specific surface types are given in Table 2-1. "C" values for developed conditions should be based on
maximum allowable impervious cover as listed in the City's zoning and watershed ordinances.

2.4.2 - Time of Concentration

The time of concentration is the time for surface runoff to flow from the most remote point in the watershed
to the point of interest. This applies to the most remote point in time, not necessarily the most remote point
in distance. Runoff from a drainage area usually reaches a peak at the time when the entire area is
contributing. However, runoff may reach a peak prior to the time the entire drainage area is contributing if
the area is irregularly shaped or if land use characteristics differ significantly within the area. Sound
engineering judgment should be used to determine a flow path representative of the drainage area and in
the subsequent calculation of the time of concentration. The time of concentration to any point in a storm
drainage system is a combination of the sheet flow (overland), the shallow concentrated flow and the
channel flow, which may include storm drains. The minimum time of concentration for any drainage area
shall be 5 minutes. Additionally, the minimum slope used for calculation of sheet and shallow flow travel
time components should be 0.005 feet per foot (0.5%). The preferred procedure for estimating time of
concentration is the NRCS method as described in NRCS's Technical Release 55 (TR-55). This method is
outlined below. The overall time of concentration is calculated as the sum of the sheet, shallow concentrated
and channel flow travel times. Note that there may be multiple shallow concentrated and channel segments
depending on the nature of the flow path.

Jec= Tusheot) + T yshaliow concentiated)) + Tychannel (Eq 2-2)

A. Sheet Flow, Sheet flow is shallow flow over land surfaces, which usually occurs in the headwaters
of streams. The engineer should realize that sheet flow occurs for only very short distances,
especially in urbanized conditions. Sheet flow for both natural (undeveloped} and developed
conditions should be limited to a maximum of 100 feet. Sheet flow for developed conditions should
be based on the actual pavement or grass conditions for areas that are already developed and
should be representative of the anticipated land use within the headwater area in the case of
currently undeveloped areas. In a typical residential subdivision, sheet flow may be the distance
from one end of the lot to the other or from the house to the edge of the lot. In some heavily
urbanized drainage areas, sheet flow may nat exist in the headwater area. The NRCS method
employs equation 2-3, which is a modified form kinematic wave equation, for the calculation of
the sheet flow travel time.

T = 0.42(nL)%8/({P 2)955%4}  (Eq. 2-3)
Where,
T = Sheet flow travel time in minutes

L = Length of the reach in ft.

Page 11



B.

n = Manning's n {see Table 2-2)
P 2= 2-year, 24-hour rainfall in inches (see Table 2-3)
s = Slope of the ground in ft/ft

‘Shallow Concentrated Flow; After a maximum of approximately 100 feet, sheet flow usually
becomes shallow concentrated flow collecting in swales, small rills, and gullies. Shallow
concentrated flow is assumed not to have a well-defined channel and has flow depths of 0.1 to
0.5 feet. The travel time for shallow concentrated flows can be computed by equations 2-4 and
2-5. These two equations are based on the solution of Manning's equation with different
assumptions for n {(Manning's roughness coefficient} and r (hydraulic radius, ft). For unpaved
areas, nis 0.05 and ris 0.4, for paved areas, nis 0.025 and ris 0.2.

Unpaved T, = L/(60(16.1345)(s)" °) (Eq. 2-4)

Paved T, = L/(60(20.3282)(s)"%) (Eq. 2-5)

C.

Where,
Ty = Travel time for shallow concentrated flows in minutes
L = Length of the reach in ft.
s = Slope of the ground in ft/ft

Channel or Storm Drain Flow; The velocity in an open channel or a storm drain not flowing full
can be determined by using Manning's Equation. Channel velocities can also be determined by
using backwater profiles. For open channel flow, average flow velocity is usually determined by
assuming a bank-full condition. Note that the channel flow component of the time of concentration
may need to be divided into multiple segments in order to represent significant changes in channel
characteristics. The details of using Manning's equation and selecting Manning's "n" values for
channels can be obtained from Section 6,

For storm drain flow under pressure conditions (hydraulic grade line is higher than the lowest
crown of a storm drain) the following equation should be applied:

V = Q/A (Eq. 2-6)

Where:
V = Average velocity, ft/s
Q = Design discharge, cfs
A = Cross-sectional area, ft2

Flow travel time through a channel can be calculated by equation (2-7):

Ty = Z(L./60 V) (Eq. 2-7)

Where:

Li = The i-th channel segment length, ft

Page 12



Vi = The average flow velocity within the ith channel segment, ft/s

Ti = Total Flow travel time through the channel, min

TABLE 2-1

RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS
Runoff Coefficient (C)
e e AT T at: m e 4
Return Period
Character of Surface P et s
2 Years | 5 Years | 10 Years | 25 Years | 50 Years | 100 Years | 500 Years
| _ .
DEVELOPED
Asphaltic 073 | 077 | o081 | os | 0% | 095 | 100 |
i
SR TSN NS R = ! sk o
Concrete 0.75 080 | 0.83 088 | 092 0.97 ] 1.00
e | i .
Grass Areas {Lawns, Parks, etc.)
Poor Condition* |
Flat, 0-2% 0.32 0.24 0.37 0.40 0.44 0.47 0.58
| ; S o
Average, 2-7% 0.37 0.40 0.43 0.46 0.49 0.53 0.61 i
Steep, over 7% 0.40 0.43 0.45 0.49 _0.;:_2 0.55 } 0.62
Fair Condition** 025 | 028 | 030 034 037 0.41 0.53
 Flat, 0-2% | 025 | 028 | o030 034 | 037 0.41 0.53
[ R
Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.49 0.58
i_. ...... ———— ........I
Steep, over 7% 0.37 0.40 0.42 0.46 0.49 0.53 i 0.60 {
|
! Good Condition™*** !
Flat, 0-2% 0.21 0.23 0.25 _ 0.25 0.32 i 0.36 0.49
i i
b i _ | S .
Average, 2-7% 0.29 0.32 0.35 0.39 ! 0.42 0.46 0.56
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foe.as

| Steep, over 7% 034 | 037 l 0.40 [ 044 | 047 0.51 058
S S ¢
UNDEVELOPED
= S A R
Cultivated
P ssi ai : S I I —
Flat, 0-2% 031 0.34 0.36 0.40 043 0.47 0.57
Average, 2-7% 0.35 0.38 041 0.44 0.48 0.51 0.60
Steep, over 7% 0.39 042 044 | 048 { 051 0.54 0.61
Pasture/Range
Flat, 0-2% 0.25 0.28 0.30 0.34 0.37 0.41 0.53
Average, 2-7% 033 | 036 038 | 042 0.45 0.49 0.58
S l POV I | W Y
Steep, over 7% 0.37 0.40 0.42 0.46 0.49 0.53 0.60
Forest/Woodlands
s S S— R
Flat, 0-7% 0.22 0.25 0.28 i 0.31 0.35 0.39 0.48
i i ! AR firn
Average, 2-7% 0.31 0.34 0.36 0.40 0.43 0.47 0.56
Steep, over 7% 0.35 0.39 0.41 0.45 0.48 0.52 0.58
Assumptions:
1. Composite "C" value for developed conditions (Coev) is : Coey = 1C 1 + (1-1)C 2
Where:
|| = Impervious cover, percent
C, = "C" value for impervious cover
C2="C" value for pervious area (grass, lawns, parks, etc.)
— it

2. For maximum allowabie impervious coverage values for various land use types, refer to the City of

Austin Zoning Ordinance.
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* Grass cover less than 50 percent of the area.

** Grass cover on 50 to 75 percent of the area.

oo PP
*** Grass cover larger than 75 percent of the area.
SR z
Source: 1. Rossmiller, R.L. "The Rational Formula Revisited."
2. City of Austin, Watershed Engineering Division
| TABLE 2-2
{ Manning's "n" for overland flow
- 2
Manning’s “n*! Surface Description
0.015 Concrete {rough or smoothed finish)
0.016 : Asphalt
: G e S S . -
0.05 Fallow (no residue) i
1
f R —— - —nm -—I
' Cultivated Soils:
|
0.06 Residue Cover € 20%
0.17 Residue cover > 20%
l
QGrass:
I 0.15 Short-grass prairie |
j i PR e e o
. 0.24 Dense grasses?
0.13 Range {natural)
; Woods:?
0.40 ‘I Light underbrush
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B.

n = Manning's n (see Table 2-2)
P 2 = 2-year, 24-hour rainfall in inches (see Table 2-3)

s = Slope of the ground in ft/ft

Shallow Concentrated Flow, After a maximum of approximately 100 feet, sheet flow usually

becomes shallow concentrated flow collecting in swales, small rills, and gullies. Shallow
concentrated flow is assumed not to have a well-defined channel and has flow depths of 0.1 to
0.5 feet. The travel time for shallow concentrated flows can be computed by equations 2-4 and
2-5. These two equations are based on the solution of Manning's equation with different
assumptions for n {Manning's roughness coefficient) and r (hydraulic radius, ft). For unpaved
areas, n is 0.05 and r is 0.4; for paved areas, nis 0.025 and ris 0.2.

Unpaved T, = L/(60(16.1345)(s)" %) (Eq. 2-4)

Paved T\ = L/(60(20.3282)(s)" %) (Eq. 2-5)

Where,
Ty = Travel time for shallow concentrated flows in minutes
L = Length of the reach in ft.
s = Slope of the ground in ft/ft

Channel or Storm Drain Flow; The velocity in an open channel or a storm drain not flowing full
can be determined by using Manning’s Equation. Channel velocities can also be determined by
using backwater profiles. For open channel flow, average flow velocity is usually determined by
assuming a bank-full condition. Note that the channel flow component of the time of concentration
may need to be divided into multiple segments in order to represent significant changes in channel
characteristics. The details of using Manning's equation and selecting Manning's "n" values for
channels can be obtained from Section 6.

For storm drain flow under pressure conditions (hydraulic grade line is higher than the lowest
crown of a storm drain) the following equation should be applied:

V = Q/A (Eq. 2-6)

Where:
V = Average velocity, ft/s
Q = Design discharge, cfs
A = Cross-sectional area, ft2

Flow travel time through a channel can be calculated by equation (2-7):

T = Z(LJ/60 V) (Eq. 2-7)

Where:

Li = The i-th channel segment length, ft
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V\ = The average flow velocity within the ith channel segment, ft/s

Tt = Total Flow travel time through the channel, min

TABLE 2-1

RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS
Runoff Coefficient (C)

Character of Surface

Return Period

|

500 Years |

2 Years | 5 Years | 10 Years : 25 Years | 50 Years | 100 Years |
s 0 a5 i o)
DEVELOPED
| Asphaltic 073 | 077 | o081 | o8 | 0% | o095 1.00
" Concrete 075 | 080 | 083 | o088 | 092 | 097 1.00
o Grass Areas {Lawns, Parks, etc.) -
T m
© Flay, 02% | 032 | 03¢ | 037 | 040 | o0asa | o047 | o058
" Average, 2-7% 037 | 040 | 043 | 046 | 049 0.53 061 |
A _ S v SRl | IV N —
Steep, over 7% 0.40 043 | 045 0.49 0.52 0.55 0.62
 FairCondition** | 025 | 028 | 030 | 034 | 037 0.41 0.53
 Fa,02% | 025 | 028 | 030 | 034 | 037 | o 0.53
Average, 2-7% 033 | 036 | 038 | 042 | 045 0.49 058
" steep, over 7% R ST ROV T B 0.53 060 |
Good Condition*** |
C Flat, 02% 1 021 [ 023 | o025 | 029 | 032 0.36 0.49
T Average, 2-7% 029 | 032 | 035 i 039 | 042 0.46 056
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I Steep, over 7% 0.34 0.37 0.40 0.44 0.47 0.51 0.58 _?
UNDEVELOPED
Cultivated
(WP, Fi—
Flat, 0-2% 0.31 0.34 0.36 0.40 0.43 0.47 0.57
3
I Average, 2-7% 0.35 0.38 0.41 0.44 0.48 0.51 0.60
Steep, over 7% 039 | 042 | 044 0.48 0.51 0.54 0.61
! Pasture/Range ='

Flat, 0-2% 0.25 | 0.28 0.30 0.34 0.37 0.41 0.53
Average, 2-7% 0.33 0.36 038 | 042 045 | 049 0.58
Steep, over 7% I 037 0.40 0.42 046 | 049 0.53 ; 0.60 r

Forest/Woodlands
Flat, 0-7% 022 | 025 | 028 | 031 | 035 0.39 0.48
Average, 2-7% 0.31 034 | 036 0.40 0.43 0.47 0.56 |
1 | ]
O i R I | Y —— | .
Steep, over 7% 0.35 0.39 041 045 | 0.48 0.52 0.58
AR a M el e -
Assumptions:

I}Where:
| = Impervious cover, percent

C 1 ="C" value for impervious cover

C2="C" value for pervious area (grass, lawns, parks, etc.)

2. For maximum allowable impervious coverage values for various land use types, refer to the City of

Austin Zoning Ordinance.
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* Grass cover less than 50 percent of the area. |

e e e

** Grass cover on 50 to 75 percent of the area. "

**¥ Grass cover larger than 75 percent of the area.

T e T sndsitemiinenisimii ____._.1:
[ Source: 1. Rossmiller, R.L. "The Rational Formula Revisited." i
. 2. City of Austin, Watershed Engineering Division
L ———————————————————————————————————————————————————————
TABLE 2-2
Manning's "n" for overland flow
' Manning's "n"? Surface Description
' 0.015 Concrete (rough or smoothed finish)
' 0.016 Asphalt
| 0.05 -Iégaildw {no residue)
I o Cultivated Soils:
r 0.06 Residue Cover £ 20%
0.17 ' Residue cover > 20% f
e e e B B8 R iy L L T )
Grass:
0.15 Short-grass prairie
0.24 Dense grasses?
r 0.13 | Range (natural)
Ly = e e e ]
Woods:? E
i e i e = Al et E e PP ._..i
0.40 Light underbrush
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0.80 Dense underbrush
1 The Manning's n values are a composite of information compiled by Engman (1986).

2 Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama grass, and native
grass mixtures.

3 When selecting n, consider cover to a height of about 0.1 ft. This is the only part of the plant cover
that will obstruct sheet fiow.

(Rule No. 161-14.24_9-2-2014)

2.4.3 - Rainfall Intensity!{i)

Rainfall intensity (i) is the average rainfall rate in inches per hour, and is selected on the basis of design
rainfall duration and design frequency of occurrence. The design duration is equal to the time of
concentration for the drainage area under consideration. The design frequency of occurrence is a statistical
variable which is established by design standards or chosen by the engineer as a design parameter,

The selection of the frequency criteria is necessary before applying any hydrologic method. Storm drainage
improvements in Austin must be designed to intercept and carry the runoff from a 25 year frequency storm

(4% annual chance event), with an auxiliary or overflow system capable of carrying a 100 year frequency
storm (1% annual chance event).

The rainfall intensity used in the rational method can be read from the intensity-duration-frequency (IDF)
curves based on the selected design frequency and design duration. The design engineer can also
calculate the value of rainfall intensity from the best-fit IDF equation (2-8) to be discussed later in this sub-
section with known Tc value for the entire drainage area of interest.

In 1998, William Asquith at the USGS Texas Office analyzed virtually all rainfall data available in the State
of Texas using L-moment methodology and published the results in a USGS Water Resources
Investigations Report (WRIR 98-4044). In November 2001, Dr. Asquith summarized his rainfall study of
1998 and generated the IDF and the DDF (depth-duration-frequency) values that are suitable for use in the
City of Austin and Travis County, These DDF and IDF values are shown in Table 2-3 and Table 2-4.

An explanation of the derivation of the Austin intensity-duration-frequency curves is given in Appendix B.

The Austin intensity-duration-frequency curves are shown in Figure 2-2 in Appendix D of this manual.

Table 2-3. Depth-Duration-Frequency Table for Austin and Travis County>
Depth of Precipitation (in inches)

Recurrence Interval (year) Smin* 15min 30min 1-hr 2-hr 3-hr 6-hr  12-hr  24-hr
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10

25

50

100

250

500

0.48

0.62

0.71

0.84

0.94

1.05

.21

1.33

0.98

1.26

1.47

1.76

2.01

2.29

2.73

3.11

132

171

1.98

2.36

2.68

3.04

3.57

4,02

1.72

2.28

2.68

3.28

3.79

4.37

5.26

6.06

2.16

2.89

3.42

4.2

4.83

5.66

6.86

7.94

232 267

3.13 3.56

371 421

455 5.14

528 594

6.11 6.85

7.38 B.24

8.51 9.47

3.06

4.07

4.81

5.9

6.86

7.96

9.67

11.2

3.44

4.99

6.1

7.64

8.87

10.2

12

135

* The 5-min rainfall depths were calculated using the 5-min rainfall intensity values from Table 2-4.

Table 2-4, intensity-Duration-Frequency Table for Austin and Travis County

Recurrence Intervai
(year)

10

25

50

100

Intensity of Precipitation {inches per hour)

5 min*

5.76

7.39

8.57

10.1

11.2

125

15 min 30 min

3.92

5.04

5.88

7.04

8.04

9.16

2.64

3.42

3.96

4.72

5.36

6.08

1-hr

1.72

2.28

2.68

3.28

379

4.37

2-hr

1.08

145

1.71

2.10

2.44

2.83

3-hr

0.773

1.04

1.24

1.52

1.76

2.04

6-hr

0.445

0.593

0.702

0.857

0.990

1.14

12-hr

0.255

0.339

0.401

0.492

0.572

0.663

24-hr

0.143

0.208

0.254

0.318

0.370

0.424
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250 145 109 7.14 526 343 246 137 0.806 0.501
500 159 12.4 804 6.06 397 2384 158 0934 0.564

* The S5-min rainfall intensity values were calculated using Equation 2-8 and the coefficients listed in
Table 2-5 for the return periods of 2, 5, 10, 25, 100, 250, and 500 years.

The following equation mathematically represents the Austin area intensity-duration-frequency curves:

i = a/(t+b) (Eq. 2-8)
Where,

i = Average rainfall intensity, inches per hour

t = Storm duration in minutes, which is equal to the time of concentration for the entire
drainage area of interest

a, b and ¢ = Coefficients for different storm frequencies.

The final best-fit coefficients of a, b, and ¢ for equation (2-8) are listed in Table 2-5 below:

Table 2-5
Austin Intensity-Duration-Frequency Curve Coefficients

Return Period Fitting parameters for IDF equation (2-8)
Year a b c
2 54.767 11.051 0.8116
5 62.981 10.477 0.7820
10 70.820 10.396 0.7725
25 82.936 10.746 0.7634
50 100.60 12.172 07712
100 118.30 13.185 0.7736
250 150.10 14.892 0.7822
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[ e i e

500 ' 188.00 i 17.233 0.7959

| Source: Asquith, W.H., "Depth-Duration Frequency and Intensity-Duration Frequency for Austin and
Travis County, Texas, 2001".

The a, b and ¢ parameters listed in Table 2-5 were derived using nonlinear regression methods and the
data included in Table 2-4. The IDF curves and the IDF equations are applicable for all design frequencies
shown. They are required for use in determining peak flows by the Rational Method or other appropriate
methods.

2.4.4 - Drainage Area (A)

The size (acres) of the watershed needs to be determined for application of the Rational Method. The area
may be determined through the use of topographic maps, supplemented by field surveys where topographic
data has changed or where the contour interval is too great to distinguish the direction of flow. The drainage
divide lines are determined based on topography, street layout, lot grading, building structure configuration
and orientation, drainage system layout and other features that are created by the urbanization process.

Example 2-1

An urbanized watershed is shown on the following figure. Three types of flow conditions exist between the
most distant point in the watershed and the outlet. The calculation of time of concentration and travel time
in each reach is as follows:

| Reach Description of Flow ‘ Slope (%) | Length (Ft.) | “n"value/Surface Type J

r AtoB Sheet flow (grass lawn) [ 1.8 50 r 0.3 ‘
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The rainfall intensity (i) of the 100 year storm can be calculated using equation (2-8) together with the
coefficients in Table 2-5 for a time of concentration of 7.08 minutes as 11.54 inches per hour,

The composite runoff coefficient (C) = (0.41 x 3 + 0.85 x 20 + 0.81 x 30)/53= 0.80
Thus the peak flow Qp = CiA = 0.80 x 11.54 infhr x 53 acre = 489 cfs

2.5.0 - THE SOIl. CONSERVATION SERVICE METHOD FOR CALCULATION OF PEAK FLOWS

The Soil Conservation Service hydrologic method is widely used by engineers and hydrologists for analyses
of small urban watersheds. This method is based on extensive analytical work using a wide range of

statistical data concerning storm patterns, rainfall-runoff characteristics and many hydrologic observations
in the United States.

The SCS method can be applied to urban drainage areas of any size. The major parameters required to
calculate a runoff hydrograph with the method include the rainfall distribution, runoff curve numbers, time
of concentration and drainage area. For detailed information regarding the SCS method and the TR-20
program, the user is referred to the following NRCS publications. These can be obtained from the Natural
Resources Conservation Service at hitp://www.wcc.nrcs.usda.govl. They are:

NEH-4. “Hydrology," Section 4, National Engineering Handbook

TR-20: Computer Program for Project Formulation, Hydrology

TR-55: Urban Hydrology for Small Watersheds

TP-149: A Method for Estimating Volume and Rate of Runoff in Small Watersheds

The HEC-HMS programs can be downloaded from the US Army Corps of Engineers website at
http://www.hec.usace.army.mil/. Refer to Section 8.2.3 for information regarding watershed hydrologic
models thal are maintained by the City. These models may be requested by the public and used as the

basis for drainage analysis where applicable. Any results based on models obtained from the City must be
certified by a Texas Licensed Professional Engineer.

2.5.1 - Austin Twenty-Four (24) Hour Storm Rainfall Distributions

The City of Austin has adopted the use of an SCS 24-hour storm duration with a Type Il distribution for use
with the SCS method. The DDF and IDF values to be used for the Austin area are shown in Table 2-3 and
2-4 above. For use in spreadsheet calculations, Table 2-6 below provides the Type Uil distribution ordinates
in 5-minute increments as derived from the HEC-HMS program. The ordinates should be multiplied by the
total 24 hour precipitation depth to produce the design rainfall distribution. When using the HEC-HMS
model, the computational time interval should be selected based on criteria for the minimum lag time. The
maximum computational time interval used in a HEC-HMS model should be 6 minutes,

Table 2-6
Type |ll Distribution Ordinates In 5-Minute Time Increment

Time Incremental Cumulative Time iIncremental Cumulative Time Incremental Cumulative
0:00 0.0000 0.0000 8:05 0.0023 0.1163 16:10 0.0021 0.8903

0:05 0.0008 0.0008 8:10 0.0022 0.1185 16:15 0.0021 0.8924
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6:50 0.0017 0.0871 14:55 0.0033 ¢.8511  23:00 0.0007 0.9509

6:55 0.0016 0.0887 15:0¢  0.0032 0.8543  23:05 0.0008 0.9917
7:00 0.0018 0.0905 15:05 0.0030 0.8573 23:10 0.0008 0.9925
7:05 0.0017 0.0922 15:1¢  0.0030 08603  23:15 0.0008 0.9933
7:10 0.0019 0.0941 15:15 0.0030 0.8633  23:20 0.0008 0.9941
7:15 0.0018 0.0959 15:20 0.0028 0.8661 23:25 0.0007 0.9948
7:20 0.0019 0.0978 15:25 0.0028 0.8689  23:30 0.0008 0.9956
7:25 0.0019 0.0997 15:30  0.0027 0.8716  23:35 0.0008 0.9964
7:30 0.0019 0.1016 15:35 0.0026 0.8742 23:40 0.0007 0.9971
7:35 0.0020 0.1036 15:40 0.0025 0.8767  23:45 0.0008 0.9979
7:40 0.0020 0.1056 15:45 0.0025 0.8792 23:50 0.0007 0.9986
7:45 0.0020 0.1076 15:50 0.0023 0.8815  23:55 0.0006 0.9992
7:50 0.0021 0.1097 15:55 0.0022 0.8837  24:00 0.0008 1.0000
7:55 0.0021 0.1118 16:00 0.0023 0.8860

8:00 0.0022 0.1140 16:05 0.0022 0.8882

2.5.2 - Conservation Service Runoff Curve Numbers

The National Resources Conservation Service has developed an index, the runoff curve number, to
represent the combined hydrologic effect of soil type, land use, agricultural land treatment class, hydrologic
condition, and antecedent soil moisture. These watershed factors have the most significant impact in
estimating the volume of runoff, and can be assessed from soil surveys, site investigations and land use
maps.

The curve number is an indication of the potential runoff for a given antecedent soil moisture condition, and
it ranges in value from zero to 100. The National Resources Conservation Service runoff curve numbers
are grouped into three (3) antecedent soil moisture conditions — Antecedent Runoff Condition {ARC) I,
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ARC ll and ARC Ill. Values of runoff curve numbers for all three (3) conditions may be computed following
guidelines in Part 630, Chapter 10 of the National Engineering Handbook. ARC | is the dry soil condition
and ARC Il is the wet soil condition. ARC Il is normally considered to be the average condition. The

Antecedent Runoff Condition (ARC) was previously referred to as the Antecedent Moisture Condition (AMC)
in older NRCS publications.

However, studies of hydrologic data indicate that ARC Il is not necessarily representative of the average
condition throughout Texas. Instead, investigations have shown that the average condition ranges from
ARC lin west Texas to between ARC Il and ARC |1l in east Texas. The NRCS curve number values provided
in Table 2-7 are for an ARC |l If it is desired to change to an ARC | or lIl condition, the adjustments given
in Part 630, Chapter 10 of the National Engineering Handbook should be used. Justification must be
provided for the selection of an ARC other than condition Ii,

The National Resources Conservation Service has classified more than 4,000 soils into four (4) hydrologic
groups, identified by the letters A, B, C, and D, to represent watershed characteristics.

Group A: (Low runoff potential). Soils having a high infiltration rate even when thoroughly wetted and
consisting chiefly of deep, well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of

moderately deep to deep, moderately well to well-drained soils with moderately fine to moderately
coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of soils
with a layer that impedes downward movement of water or soil with moderately fine to fine texture.

Group D: (High runoff potential}. Soils having a very slow infiltration rate when thoroughly wetted and
consisting chiefly of clay soils with a high swelling potential, soils with a permanent high water table,

soils with a claypan or clay layer at or near the surface and shallow soils over nearly impervious
material.

Table 2-7 lists the curve numbers for the four (4) soil groups under various land uses, land treatment and
hydrologic conditions. Curve numbers for fully developed conditions should be based on maximum
allowable impervious cover listed in Austin zoning and watershed ordinances. When calculating fully
developed peak runoff rates it is recommended that the undeveloped curve number and the maximum
allowable impervious cover be used as input parameters. In order to determine the soil classifications in
the Austin area, the Natural Resource Conservation Service Soil Survey of Travis, Williamson or Hays
County, Texas should be used. Digital versions of these socil datasets are available online
at hitp.//soildatamart.nrcs.usda.gov (accessed 12/18/2012).

Table 2-7
NRCS Runoff Curve Numbers for Urban Areas and Agricuitural Lands {assuming ARC-H condition)

Curve Numbers for
Hydrologic Soil Group

Cover Description

Average %

Cover type and Hydrologic Condition ) '
Impervious Area

Fully developed urban areas {vegetation established)
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St o e e S T o e e e R
Open space (lawns, parks, golf courses,
cemeteries, etc.)

Poor condition (grass cover 50%) 68 79

86 89

I
{
|
_ Fair condition (grass cover 50% to 75%) 49 69 79 84
i Good condition (grass cover 75%) 39 61 74 80
L

Impervious areas: |

Paved parking lots, roofs, driveways, etc.
P = L Y 58 98 98 | 98
(excluding right of way) |

Streets and roads:

| Paved; curbs and storms drains (excluding }ight | ] 98 o8 o8 98
of way) |

[ Paved; open ditches {including right of way) ; 83 89 - 92 | 93

" Gravel (including right of way) | 76 g5 | 89 | o1

I ~ Dirt (mc?udlng right of way) 72 El 82_ 87 _F 89

Developing urban areas

Newly graded areas (pervious areas only, no |

. 77 86 91 94
vegetation)

Agricultural lands

Poor 68 79 86 89

Grassland, -continuous forage for
rassiand, or rang:a:i(;n zlnuou B Fair 49 69 79 l 84
grasing Good |39 | 61 | 74 | 80
| b L .

Meadow-continuous grass, protected from
grazing and generally mowed for hay |

T IR |
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e e
Poor 418 67 77 a3
Brush—brush- d- i i
ru rush-wee .grass mixture with brush Fair 35 56 70 77
the major element?
Good 30 48 65 73
Woods combination {orchard or tree Poor >7 73 82 86
L Fair 43 | es | 76 | 82
farm).? :
Good | 32 58 72 79
' Poor a5 | 66 | 77 | 83
Woods® Fair 36 60 73 79
Good 30 55 70 77
- o |
Farmsteads—buildings, lanes, driveways and
msteads—bui mgs. y SR e 83 o
surrounding lots

1 Poor: less than 50 percent ground cover or heavily grazed with no mulch. [
Fair: 50 to 75 percent ground cover and not heavily grazed.
Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

B —— e I

2 Poor: less than 50 percent ground cover.
Fair: SO to 75 percent ground cover.
Good: greater than 75 percent ground cover.
e e el 8 e R T . e I
3 Curve numbers shown were computed for areas with 50 percent woods and S0 percent grass

(pasture) cover. Other combinations of conditions may be computed from the curve numbers for
woods and pasture.

4 Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning. '
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

-

Source: National Resources Conservation Service. TR-55: Urban Hydrology for Small Watersheds

2.5.3 - Time of Concentration

The procedures for estimating time of concentration for the NRCS method are described in the SCS
Technical Release 55 (TR-55) and in Section 2.4.2 of this manual. Three (3) types of flow (sheet flow,
shallow concentrated flow and channel flow) are considered. Note that Table 2-2 shall be used for
determination of sheet flow Manning's roughness coefficients rather than the table included in TR-55.
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In hydrograph analysis, the time of concentration can be defined as the time from the end of excess rainfall
to the point of inflection on the falling limb of the hydrograph. The time of concentration determines the
shape of the runoff hydrograph. Times of concentration are required for the existing and developed
conditions to adequately model the impact of the development on stormwater runoff. The methodology
presented in TR-55 provides a reasonable approach for the estimation of time of concentration. The lag
time, defined as the time between the center of mass of excess rainfall to the runoff peak, is typically used
in the HEC-HMS implementation of the SCS methodology. The lag time can be estimated with equation 2-
9.

Tig =06 Tc (Eq. 2-9)

In general, times of concentration for the developed condition should be calculated based on conservative
assumptions that consider the increased hydraulic efficiency expected with an ultimate developed
condition. Times of concentration should be representative of the overall drainage area, not simply based
on the longest (in either distance or time) flow path. Sheet flow for both existing and proposed conditions
should be limited to 100 feet. This length should be considered a maximum; sheet flow lengths should be
measured and justified for all conditions. Additionally, the minimum slope used for calculation of sheet and
shall flow travel time components should be 0.005 feet per foot (0.5%).

2.6.0 - PROBABLE MAXIMUM STORM/FLOOD DEVELOPMENT

The purpose of this section is to describe a method for developing the Probable Maximum Flood (PMF)
within the City of Austin jurisdiction. The PMF is calculated by obtaining the Probable Maximum
Precipitation (PMP) for a specific storm duration and drainage area. The PMP rainfall depths presented in
this section were derived for the Austin area and are only applicable for designing and managing dams
within City of Austin's full purpose, limited purpose and extraterritorial jurisdictions. Typically, a PMF runoff
model requires both a temporal and spatial distribution of the PMP, However, if the drainage area is less
than 10 square miles, the spatial distribution is not required {i.e. the drainage area is considered small
enough that the PMP values can reasonably be considered point rainfall values}. The PMP values shown
in this section are valid only for drainage areas less than 10 square miles.

2.6.1 - Probable Maximum Precipitation (PMP)

The PMP values were derived using Hydrometeorological Report No. 52 (HMR-52) and
Hydrometecrological Report No. 51 (HMR-51) per the guidance provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas (January 2007) available from the Dam Safety Program at the Texas
Commiission on Environmental Quality (TCEQ). Table 2-8 contains a summary of PMP depths and
intensities for various storm durations for drainage areas less than 10 square miles.

Table 2-8
Probable Maximum Precipitation Depths for the City of Austin

Storm Duration Depth (in}
1hr 17.4
Zhr 21.6
3hr 24.9

Page 30



6 hr 311
b i BARRL iz e 2
12 hr l 376
24 hr 44.7
48 hr 50.0
i - - . e —— RS TR s —
72 hr 534

1. Allvalues are valid for drainage areas less than 10 square miles. i

2. Do not use these depths with the Soil Conservation Service {SCS) Type Il distribution. The relevant
storm distributions are provided in DCM Section 2.6.2 "Probable Maximum Flood (PME)" and were
derived using the Hydrologic and Hydraulic Guidelines for Dams in Texas.

2.6.2 - Probable Maximum Flood (PMF)

To determine the PMF, each of the possible storm durations (1, 2, 3, 6, 12, 24, 48, and 72 hour storms)
needs to be analyzed in order to determine the critical duration. The critical duration is the storm duration
that produces the highest water surface elevation behind the dam. The PMF for each storm duration is
derived using the PMP depths from Table 2-8 and using a rainfall-runoff model (i.e. HEC-HMS, TR-20).
The rainfall-runoff model should use the temporal distribution as provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas. The temporal distribution for each storm duration has been reproduced in
Figure 2-4, Appendix D. Figure 2-4 provides the temporal distribution ordinates to be multiplied by the
associated storm depths for use in the various rainfall-runoff models. The runoff parameters used in the
PMF model are the same as those used for runoff analyses of the more frequent storm events, with the
exception of curve numbers and the temporal distribution of rainfall.

Runoff curve numbers for the PMF need to reflect the assumption that the soils will be saturated. Therefore
the runoff curve number should be based on ARC [li. The appropriate curve number should be chosen
using the tables provided in the DCM Section 2.5.2. These are ARC |l values which can be converted to
ARC lll values using Table 10.1 in Part 830, Chapter 10 of the National Engineering Handbook. Note that

the ARC was previously referred to as the Antecedent Moisture Condition (AMC) in older NRCS
publications,

SECTION 3 - STREET FLOW

3.1.0 - GENERAL

The location of inlets and permissible flow of water in streets should be related to the extent and frequency
of interference to traffic and the likelihood of flood damage to surrounding property for the 25 and 100 year
frequency storms. Interference to traffic is regulated by design limits of the spread of water into traffic lanes,
especially in regard to arterials. Flooding of surrounding property from streets is controlled by limiting curb
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Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas IV

S
Curve numbers for
Cover description -—-—-hydrologic soil group ----w-——
Average percent
Cover lype and hydrologic condition impervious area ¥ A B C b
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) ¥
Poor condition (grass cover < 50%) ... 68 79 86 89
Fair condition (grass cover 50% L0 75%) .....covrivrviernincninnnn. 49 69 79 84
Good condition (grass cover > 75%) ......ccoccooeveriee cveveriionnnns 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding righl-Of-way) ..o 08 98 08 98
Streets and roads:
Paved; curbs and storm sewers (exciuding
FBIL-O-WAY) ..ot e b 98 08 08 98
Paved; open ditches (including right-of-way) ..o 83 89 92 93
Gravel (including right-of-way) 76 85 89 91
Dint (including right-o-way) ......ccoooeeeiroiee v 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) ' .., .. ... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
_ and basin DOrUers) ...t 96 96 96 96
flrban distuncts:
Commercial AR BUSINESS..................ccooovrirvivercoereosrecrcerer 85 89 92 (G7) %
Industrial ..o T rr e o LT Pt 72 81 83 91 93
Residential districts by average lot size;
1/8 acre or less (LOWH hOUSES) ..o e 65 77 85 90 92
WABEPE oo, 38 61 T &3) &%
1/3 acre ... 30 57 72 81 86
1/2 acre ... : 25 54 70 80 85
L acre ... 20 51 G8 79 84
2 ACTOS L T et ev it cer e g TH e neee gy rrseeensmenspns sess ot ses poms 1o mEeSRoRRSEn e EERRG e o8 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ 77 8 91 94

Idle lands (CN's are determined using cover lypes
similar (o those in table 2-2c).

I Average runoff condition, and I, = 0.2S.

¢ The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are
directly connected to the drainage system. ilmpervious areas have a CN of 98, and pervious areas are consiclered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

# CN's shuwn are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space

cover type.

! Composite CN's for natural desert landscaping should be computed using figures 2-3 or 24 based on the impervious area percentage
(CN = 98} and the pervious area CN. The pervious area CN's are assuned equivalent to desert shrub in poor hydrologic condition
* Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-1

based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.

(219-VI-TR-55, Second Ed., June 1986)
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Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands V

S
Curve numbers for
Cover description hydrologic soil group ————
Hydrologic
Cover type Treatment ¥ condition ¥ A B C D
Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR+ CR Poor 71 80 87 o0
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good G5 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 4 80 82
Good 62 71 8 81
C&T+ CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR + CR Poor 64 75 83 86
Good GO 72 80 84
C Poor 63 4 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor GO 71 78 81
Good 58 69 77 80
Close-seeded SR Poor GG 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rolalion Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

I Average runoff condition, and [,=0.25

2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.

t Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,
(b) amount of year-round cover, {c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good = 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2-6 (210-VI-TR-65, Second Ed., June 1986)



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2c  Runoff curve numbers for other agricultural lands V
|

Curve numbers for
Cover description -—————- hydrologic soil group —————--
Hydrologic

_ Coveriype condition A B C D
Pasture, grassland, or range—conlinuous Poor 68 79 86 89
forage for grazing. ¥ Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from 30 58 ! 78

grazing and generally mowed for hay.
Brush~—brush-weed-grass mixture with brush Poo! 48 67 77 83
the major element. ¥air 35 66) {0 {71
Good 30 ¥ 48 65 73
Woods-—grass combination {orchard Poor 57 73 82 86
or tree [arm}. ¥ Fair 43 65 76 82
Good 32 58 72 79
Woods. i Poor 45 66 7 83
Fair 36 60 73 79
Good v 55 70 77
Farmsteads—buildings, lanes, driveways, 59 74 82 86

and surrounding lols.

L Average runoff condition, and I, = (.25

4 Poor.  <B0%) ground caver or heavily grazed with ao mulch.

Fair: 50 to 75% ground cover and not heavily grazed.

Good: > 75% ground cover and lightly or only occasionally grazed.

Poor.  <50% ground cover

Fair: 50 to 75% ground cover.

Cood:  >75% ground cover

I Actual curve nuimber is less than 30, use CN = 30 for nmoff computations

CN's shown were computed for areas with 508 woods and 50% grass (pastare] cover, Other combinations of conditions may be computed

from the CN's for woods and pasture

% Pgor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular buming,
Fair: Woods are grazed but not burned, and some forest litter covers the soil
Good: Wools are protected from grazing, and hittey and brush adequately cover the soil.

[210-VI-TR-55, Second Ed., June 1986) -7



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Simall Watersheds

Table 2-2d  Runoff curve numbers for arid and semiarid rangelands v

E—
Curve numb-e-rs" l:o-r i
Cover description s e s ———— hydrologic soil group -
Hydrologic
Covertype  condition? AY B C D

Herbareous-—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 7l 81 89
minor element. Good 62 T4 85
Ouk-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, biller brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyonjuniper—pinyon, juniper, or hoth; Poor 7% 85 89
lgrass understory, Fair 58 73 80
Good ) 1Y !
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good as 47 55
Desert shrub—major plants include saltbush, Poor G3 77 86 88
greasewood, creosolebush, blackbrush, bursage, Fair a5 72 81 86
palo verde, mesguile, and cactus. L Good 19 68 79 84

! Average runoff condition, and L, = (.25 For range in humid regions, use tabte 2-2¢,
' Poor: <309 ground cover (litter, grass, and brush overstiry).

Fair: - 30 to 70% ground cover

Good: > 70% ground cover,

Cuwrve numbers for group A have been developed only for desert shrub.

2-8 (210-VI-TR-55, Second Ed., June 1986)



Appendix “E” — Cross Section Results
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Ing, Friday, Jul 28 2017

CROSS SECTION 1 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 930.52 Depth (ft) = 1.73
Slope (%) = 16.80 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) = 16.34
Velocity (ft/s) = 22.65
Calculations Wetted Perim (ft) = 18.05
Compute by: Known Q Crit Depth, Yc (ft) = 3.09
Known Q (cfs) = 370.20 Top Width (ft) = 17.67
EGL (ft) = 971

(Sta, El, n)-(Sta, El, n)...

( 100.00, 937.58)-(109.64, 936.89, 0.060)-(110.90, 936.51, 0.060)-(112.36. 936.39, 0.060)-(112.65, 936.16, 0.060)-(120.08, 935.71, 0.060)-(123.01, 935.68, 0.060)
-{136.80, 934.70, 0.060)-(143,54, 934.46, 0.060)-(151.30, 933.82, 0.025)-(155.91, 932.55, 0.025)-(162,90, 930.91, 0.025)-(163.28, 930.91, 0.025)-(164.85, 930.52, 0
-{167.75, 930.77, 0.025)-(173.16, 931.97, 0.025)-(173.42, 932.06, 0.025)-(174.18, 932.18, 0.025)-(186.66, 933.46, 0.025)-(186.66, 938.77, 0.025)-(200.00, 938.77, 0

Elev (ft) Section Depth (ft)
93p.00 8.48
93B.00 7.48
93r.00 N 6.48

936.00 \ 5.48

936.00 \\ 4.48
934.00 \ 348

93B.00 - \ / 248

93p.00 \\ /’ 1.48
N
9311.00 \/ 0.48

930.00 - -0.52

929.00 -1.52
80 90 100 110 120 130 140 150 160 170 180 180 200 210

Sta (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autadesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 930.52 Depth (ft) =177
Slope (%) = 16.80 Q (cfs) = 388.50
N-Value = 0.025 Area (sqft) = 17.06
Velocity (ft/s) = 22.77
Calculations Wetted Perim (ft) = 18.61
Compute by: Known Q Crit Depth, Yc (ft) = 3.15
Known Q (cfs) = 388.50 Top Width (ft) = 18.23
EGL (ft) = 9.83

(Sta, El, n)-(Sta, El, n)...
( 100.00, 937.58)-(109.64, 936.89, 0.060)-(110.90, 936.51, 0.060)-(112.36, 936.39, 0.060)-(112.65, 936.16, 0.060)-(120.08, 935.71, 0.060)-(123.01, 935.68, 0.060)

-(136.80, 934.70, 0.060)-(143.54, 934.46, 0.060)-(151.30, 933,82, 0.025)-(155.91, 932.55, 0.025)-(162.90, 930.91, 0.025)-(163.28, 930.91, 0.025)-(164.85, 930.52, 0
-(167.75, 930.77, 0.025)-(173.16, 931.97, 0.025)-(173.42, 932.06. 0.025)-(174.18, 932.18, 0.025)-(186.566, 933.46, 0.025)-(186.66, 938.77, 0.025)-(200.00, 938.77. 0

Elev (ft)

Section CERE

939.00 8.48
93B.00 7.48
937.00 = 6.48
935.00 \\ 5.48
935.00 \\ 4.48
934.00 \ \ 3.48
938.00 /

\\ ,///- 248

Avd
93p.00 \\ = // 1.48
9311.00 \v’ 0.48
93p.00 -0.52
925.00 -1.52

80 90 100 110 120 130 140 150 160 170 180 180 200 210

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD®E Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1.2 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 928.36 Depth (ft) = 1.88
Slope (%) = 16.80 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) = 15.37
Velocity (ft/s) = 24.08
Calculations Wetted Perim (ft) = 15.67
Compute by: Known Q Crit Depth, Yc (ft) = 3.50
Known Q {(cfs) = 370.20 Top Width (ft) = 1477
EGL {ft) = 10.90

(Sta, El, n)-(Sta, El, n)...

(100.00, 937.33)-(100.23, 937.31, 0.060)-{100.45, 937.67, 0.060}-(102.84, 937.48, 0.060)-(104.56, 936.78, 0.060)-(105.78, 936.50, 0.060)-(108 44, 936.46, 0.060)
-(112.30, 936,18, 0.060)-{126.04, 935.35, 0.060)-(139.50, 934.34, 0.060}-(143.27, 934.05, 0.060)-{152.48, 933.71, 0.060)-(155.84, 933.19, 0.025)-(159.48, 932,00, 0
-(167.41, 929 47, 0.025)-(171.28, 928.57, 0.025)-{172.65, 928.65, 0.025)-(175.79, 928.36, 0.025)-(176.88, 929.58, 0.025)-(178.45, 930.16, 0.025)-(179.33, 930.14, 0
-(180.62, 930.39, 0.025)-(180.62, 938.77, 0.025)-(200.00, 938.77, 0.025)

Elev (ft) Section Depth (ft)
940.00 T 11.64
, |
93B.00 4 I 9.64
[ i I|

936.00 \\ 7.64
9341.00 e 5.64

|

!
93p.00 Il 364

i l N7
93D.00 —— — — \'—;\‘\/ - S 1.64
92B.00 . , -0.36
E | "

92E.00 . . | -2.36

80 90 100 110 120 130 140 150 160 170 180 190 200 210

Sta (ft)



' Channel Report

Hydraflow Express Extension for Aulodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1.2 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 928.36 Depth (ft) = 1.92
Slope (%) = 16.80 Q (cfs) = 388.50
N-Value = 0.025 Area (sqft) = 15.97
Velocity (ft/s) = 2433
Calculations Wetted Perim (ft) = 16.01
Compute by: Known G Crit Depth, Yc (ft) = 3.58
Known Q (cfs) = 388.50 Top Width (ft) = 15.09
EGL (ft) = 1112

(Sta, EI, n)-(Sta, El, n)...
( 100.00, 937.33)-(100.23, 937.31, 0.060)-(100.45, 937.67, (.060)-(102.84, 937.48, 0.060)-(104.56, 936.78, 0.060)-(105.78, 936.50, 0.060)-(108.44, 936.46, 0.060)
-(112.30, 936.18, 0.060)-(126.04, 935.35, 0.060)-(139.50, 934.34, 0.060)-(143.27, 934.05, 0.060)-(152.48, 933.71, 0.060)-(155.84, 933.19, 0.025)-(159.48, 932.09, 0

-(167.41, 929.47, 0.025)-(171.28, 928.57, 0.025)-(172.65, 928.65. 0.025)-(175.79, 928.36, 0.025)-(176.88, 929.58, 0.025)-(178.46, 930.16, 0.025)-(179.33, 930.14, 0
-(180.62, 930,39, 0.025)-(180.62, 938.77, 0.025)-(200.00, 938.77, 0.025)}

Elev (ft) Section Depth (ft)
940.00 — e : — 11.64
93B.00 ' { S 964
936.00 \\\ N 7.64
93%.00 —f— ] — 5.64
93p.00 et ' " 1 384

\ Avd
93b.00 — | ‘\::/ 164
i | i
92B.00 1 : : .0.36
|
!
926.00 S I B PP

80 80 100 110 120 130 140 150 160 170 180 190 200 210

Sta (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 2 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 916.08 Depth (ft) = 1.94
Slope (%) = 7.40 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) =211
Velocity (ft/s) = 1745
Calculations Wetted Perim (ft) = 18.85
Compute by: Known Q Crit Depth, Yc (ft) = 3.15
Known Q (cfs) = 370.20 Top Width (ft) = 18.31
EGL (ft) = 6.68

(Sta, El, n)-(Sta, El, n)...
( 100.00, 938.55)-(126.56, 938.55, 0.060)-(126.57. 936.19, 0.060)-(130.30, 935.98, 0.060)-(137.15, 935.38, 0.060)-(164.09, 925.68, 0.060)-(175.17, 921.97, 0.025)

-(180.66, 918.61, 0.025)-(183.14, 517.30, 0.025)-(191.85, 916.08, 0.025)-(199.40, 917.58. 0.025)-(205.25, 921.33, 0.025)-(213.52, 927.90, 0.060)-(228.92, 935.06, 0
-(257.61, 936.30, 0.060)-(273.44, 937.15, 0.060)-(300.00. 936.36, 0.060)

Elev (ft) Section Depth (ft)
840.00 . 23.92
/\
935.00 \ r,—-" i 19.92
93p.00 — \ | — / 1 15.92
92B.00 e \ / - 11.92
924.00 I \ | | 792
92p.00 | e — 3.92
| - |
915.00 - _ | -0.08
| : | |
915.00 - : | 1 4.08

60 80 100 120 140 160 180 200 220 240 260 280 300 320

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 2 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 916.08 Depth (ft) = 1.98
Slope (%) = 7.40 Q {(cfs) = 388.50
N-Value = 0.025 Area (sqft) = 21.95
Velocity (ft/s) = 17.70
Calculations Wetted Perim (ft) = 19.01
Compute by: Known Q Crit Depth, Yc (ft) = 3.22
Known Q (cfs) = 388.50 Top Width (ft) = 18.45
EGL (ft) = 6.85

(Sta, El, n)-(Sta, El, n)...

( 100.00. 938.55)-(126.56, 938.55, 0.060)-(126.57, 936.19, 0.060)-(130.30, 935,98, 0.060)-(137.15, 935.38, 0.060)-(164.09, 925.68, 0.060)-(175.17, 921.97, 0.025)
-(180.66, 918.61, 0.025)-(183.14, 917.30, 0.025)-(191.85, 816.08, 0.025)-(199.40, 917.58, 0.025)-(205.25, 921,33, 0.025)-(213,52, 927,90, 0,060)-(228.92, 935.06, (
(257.61. 936.30, 0.060)-(273.44, 937.15, 0.060)-(300.00, 936.36, 0.060)

Elev (ft .
(f) Section Rl
94p.00 — 23.92
-l f
935.00 — N 19.92
93p.00 —————F+—— \ SENCTS] S // e L ] 15.92
] ]
] / |
928,00 sirfer—st— ot : { =, ' - 11.92
\ |
921,00 - \ | 7.92
92p.00 — t, 3.92
o A= |
915.00 —F { -0.08
i
912,00 ——— = -4.08

60 80 100 120 140 160 180 200 220 240 260 280 300 320

Sta (ft)



Appendix “F” - Cypress Point Plat (Down
Stream Subdivision)
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WATER QUALITY PLAN
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MATKIN [T

ENGINEERING

July 28, 2017 & SURVEYING

City of Woodcreek
41 Champions Circle
Woodcreek, Texas 78676

Re: Camp Young Judaea
Woodcreek, Texas
Water Quality Plan

Please find attached one (1) copy of the Camp Young Judaea Camp Improvements City of Woodcreek
Water Quality Plan. This Water Quality Plan has been prepared in accordance with the Woodcreek, Texas
Code of Ordinances, Title V, Chapter 50.

This Water Quality Plan applies to a 263.393 acre tract located on 121 Camp Young Judaea Drive,
approximately 2.3 miles west from FM 2325, just north of Wiberley, TX.

This submittal was originally created for submission to TCEQ for Improvements including the dormitory
project as well as future Improvements. This submittal is seeking approval for the dormitory project

only, however some of the documents contain information regarding future improvements that will need

City approval later.

Please review the attached Water Quality Plan information for the items it is intended to address,
and if acceptable, provide a written approval of the plan in order that construction may begin at the
earliest opportunity.

Respectfully Submitted,
Matkin Hoover Engineering & Surveying
TBPE #4152

Y L,
f_,.L W{[V t"ff;"/L

Garrett Keller, P.E.
Vice President

Attachments
cc:

CIVIL ENGINEERS + SURVEYORS + LAND PLANNERS + CONSTRUCTION MANAGERS +« CONSULTANTS

MATKIN HOOVER ENGINEERING & SURVEYING - § SPENCER ROAD, SUITE |00 - BOERNE, TEXAS 78006 - OFFICE (B0} 249-0600 - FAX (830) 249-0099 - TBPE Firm #4512 - vy, mank nboosr.5

£y



Contributing Zone Plan Application

Texas Commission on Environmental Quality

for Regulated Activities on the Contributing Zone to the Edwards Aquifer and Relating to 30 TAC
§213.24(1), Effective June 1, 1999

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

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

Signature

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

Print Name of Customer/Agent: Garrett D. Keller, P.E.

Date: July 28, 2017
Signature of Customer/Agent:

Regulated Entity Name: Camp Young judaea

Project Information

1. County: Hays

2. Stream Basin: Cypress Creek

3. Groundwater Conservation District (if applicable): N/A

4. Customer (Applicant):

Contact Person: Frank Silberlicht

Entity: Camp Young Judaea, Inc.
Mailing Address: 5410 Bellaire Blvd. Suite 207

City, State: Bellaire, Texas Zip: 77401
Telephone: {(713) 723-8354 Fax: (713) 728-5061

Email Address: frank@cyjtexas.org

1of 11
TCEQ-10257 (Rev. 02-11-15)



5. Agent/Representative (If any):

Contact Person: Garrett D. Keller

Entity: Matkin-Hoover Engineering and Surveying
Mailing Address: 8 Spencer Rd, Suite 100

City, State: Boerne, Texas Zip: 78006
Telephone: (830) 249-0600 Fax: (830) 249-0099

Email Address: gkeller@matkinhoover.com

6. Project Location:

The project site is located inside the city limits of Woodcreek, Texas.

[ ] The project site is located outside the city limits but inside the ET) {extra-territorial
jurisdiction) of .

[] The project site is not located within any city’s limits or ET.

7. [E The location of the project site is described below. Sufficient detail and clarity has been
provided so that the TCEQ's Regional staff can easily locate the project and site
boundaries for a field investigation.

The project site is located in the City of Woodcreek TX , north of Wimberley, TX and 40
minutes south of Austin. The total site of 263.393 acres adjoins to the South with FM
2325, to the East to FM 12 and to the West with Jacobs Well Rd.

8. Attachment A - Road Map. A road map showing directions to and the location of the
project site is attached. The map clearly shows the boundary of the project site.

9. @ Attachment B - USGS Quadrangle Map. A copy of the official 7 %2 minute USGS
Quadrangle Map (Scale: 1" = 2000') is attached. The map(s) clearly show:

Project site boundaries.
E USGS Quadrangle Name(s).

10. Attachment C - Project Narrative. A detailed narrative description of the proposed
project is attached. The project description is consistent throughout the application and
contains, at a minimum, the following details:

[X] Area of the site

[] offsite areas

impervious cover

[[] permanent BMP(s)
Proposed site use

[X] site history

E Previous development
X Area(s) to be demolished

11, Existing project site conditions are noted below:

[[] Existing commercial site

20of 11
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(] Existing industrial site

] Existing residential site

|E Existing paved and/or unpaved roads
|Z Undeveloped (Cleared)

X] Undeveloped (Undisturbed/Not cleared)
[X] Other: Children's Religious Camp

12. The type of project is:

[[] Residential: # of Lots:

[] Residential: # of Living Unit Equivalents:
[] commerecial

[] industrial

D other: Civic

13. Total project area (size of site): 263.393 Acres
Total disturbed area: 8.00 Acres

14. Estimated projected population: 2 Full Time. Actual population will vary.

15. The amount and type of impervious cover expected after construction is complete is shown
below:

Table 1 - Impervious Cover

Impervious Cover of

Proposed Project Sq. Ft. $q. Ft./Acre Acres
Structures/Rooftops 165,337 +43,560 = 3.796
Parking 33,067 + 43,560 = 0.759

Other paved surfaces 214,937 +43,560 = 4934

Total Impervious
Cover 413,341 +43,560 = 9.489

Total Impervious Cover 9.489 + Total Acreage 263.393 X 100 = 3.6% Impervious Cover

16. |Z Attachment D - Factors Affecting Surface Water Quality. A detailed description of all
factors that could affect surface water quality is attached. If applicable, this includes the

location and description of any discharge associated with industrial activity other than
construction.

17. E Only inert materials as defined by 30 TAC 330.2 will be used as fill material.
For Road Projects Only
Complete questions 18 - 23 if this application is exclusively for a road project.

3of 11
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X N/A

18. Type of project:

D TXDOT road project.

[[] County road or roads built to county specifications.

D City thoroughfare or roads to be dedicated to a municipality.
|:| Street or road providing access to private driveways.

19. Type of pavement or road surface to be used:

D Concrete
|:| Asphaltic concrete pavement
[] other:
20. Right of Way (R.O.W.):
Length of R.O.W.: feet.
Width of R.O.W.: feet.
LxW-= Ft2 + 43,560 Ft*/Acre = acres.

21. Pavement Area:

Length of pavement area: feet.

Width of pavement area: feet.

LxW= Ft2 = 43,560 Ft2/Acre = acres,

Pavement area acres + R.O.W. area acres x 100 = % impaervious cover.

22. D A rest stop will be included in this project.
[ ] A rest stop will not be included in this project.

23. D Maintenance and repair of existing roadways that do not require approval from the
TCEQ Executive Director. Modifications to existing roadways such as widening
roads/adding shoulders totaling more than one-half (1/2) the width of one (1) existing
lane require prior approval from the TCEQ.

Stormwater to be generated by the Proposed Project

24. [X] Attachment E - Volume and Character of Stormwater. A detailed description of the
volume (quantity) and character (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 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

25. & Wastewater is to be discharged in the contributing zone. Requirements under 30 TAC
§213.6(c} relating to Wastewater Treatment and Disposal Systems have been satisfied.

4 of 11
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[CIn/A

26. Wastewater will be disposed of by:

[] on-site Sewage Facility (OSSF/Septic Tank):

I:l Attachment F - Suitability 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 is 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

relating to On-site Sewage Facilities.

[ ] €ach lot in this project/development is at least one (1) acre (43,560 square feet) in
size. The system will be designed by a licensed professional engineer or registered
sanitarian and installed by a licensed installer in compliance with 30 TAC Chapter

285.

@ Sewage Collection System (Sewer Lines):

The sewage collection system will convey the wastewater to the Aqua Texas (name)

Treatment Plant. The treatment facility is:

Existing.
[] proposed.

[IN/A

Permanent Aboveground Storage Tanks(ASTs) = 500

Gallons

Complete questions 27 - 33 if this project includes the installation of AST(s) with volume(s}

greater than or equal to 500 gallons.
XIn/a
27. Tanks and substance stored:

Table 2 - Tanks and Substance Storage

TCEQ-10257 (Rev. 02-11-15)

Substance to be
AST Number Size (Gallons) Stored Tank Material
1
[ 2
3 I
) = =
5
Totalx1.5=____ Gallons
50of 11



28. [_] The AST will be placed within a containment structure that is sized to capture one and
one-half {1 1/2) times the storage capacity of the system. For facilities with more than
one tank system, the containment structure is sized to capture one and one-half {1 1/2)
times the cumulative storage capacity of all systems.

|:| Attachment G - Alternative Secondary Containment Methods. Alternative methods
for providing secondary containment are proposed. Specifications showing equivalent
protection for the Edwards Aquifer are attached.

29. Inside dimensions and capacity of containment structure(s):

Table 3 - Secondary Containment
Length (L){Ft.) Width{W)(Ft.) Height (H)(Ft.) | Lx W xH = (Ft3) Gallons

Total: Gallons
30, Piping:

|:| All piping, hoses, and dispensers will be located inside the containment structure.

[] some of the piping to dispensers or equipment will extend outside the containment
structure.

D The piping will be aboveground

[] The piping will be underground

31. [_] The containment area must be constructed of and in a material impervious to the
substance(s} being stored. The proposed containment structure will be constructed of:

32. D Attachment H - AST Containment Structure Drawings. A scaled drawing of the
containment structure is attached that shows the following:

l:] Interior dimensions {length, width, depth and wall and floor thickness).
D Internal drainage to a point convenient for the collection of any spillage.
[ Jranks clearly labeled

I___I Piping clearly labeled

E] Dispenser clearly labeled

33. |:| Any spills must be directed to a point convenient for collection and recovery, Spills from
storage tank facilities must be removed from the controlled drainage area for disposal
within 24 hours of the spill.

6 of 11
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[ 1in the event of a spill, any spillage will be removed from the containment structure
within 24 hours of the spill and disposed of properly.

EI In the event of a spill, any spillage will be drained from the containment structure
through a drain and valve within 24 hours of the spill and disposed of properly. The
drain and valve system are shown in detail on the scaled drawing.

Site Plan Requirements
Items 34 - 46 must be included on the Site Plan.

34. [ The Site Plan must have a minimum scale of 1" = 400",
Site Plan Scale: 1" = 200'.

35. 100-year floodplain boundaries:

& Some part(s) of the project site is located within the 100-year fioodplain. The floodplain
is shown and labeled.

] No part of the project site is located within the 100-year floodplain.
The 100-year floodplain boundaries are based on the following specific (including date of

material) sources(s): FIRM Hays County, Texas and incorporated areas. Map number
48209C0238F dated September 2, 2005. No development is proposed within the floodplain.

36. @ 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,
buildings, roads, etc. are shown on the site plan.

@ The layout of the development is shown with existing contours at appropriate, but not
greater than ten-foot contour intervals. Finished topographic contours will not differ

from the existing topographic configuration and are not shown. Lots, recreation
centers, buildings, roads, etc. are shown on the site plan.

37. IZ A drainage plan showing all paths of drainage from the site to surface streams.
38. & The drainage patterns and approximate slopes anticipated after major grading activities.
39, |X] Areas of soil disturbance and areas which will not be disturbed.

40. [X] Locations of major structural and nonstructural controls. These are the temporary and
permanent best management practices.

41, El Locations where soil stabilization practices are expected to occur.
42. |Z| Surface waters {including wetlands).

[IN/A

43, |X] Locations where stormwater discharges to surface water.

[J There will be no discharges to surface water.

7of 11
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44, D Temporary aboveground storage tank facilities.

IE Temporary aboveground storage tank facilities will not be located on this site.

45. [ ] Permanent aboveground storage tank facilities.

Permanent aboveground storage tank facilities will not be located on this site.

46. [X] Legal boundaries of the site are shown.

Permanent Best Management Practices (BMPs)

Practices and measures that will be used during and after construction is completed.

47.[X] Permanent BMPs and measures must be implemented to control the discharge of
pollution from regulated activities after the completion of construction.

CIn/a

48. X] 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.

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

A technical guidance other than the TCEQ TGM was used to design permanent BMPs
and measures for this site. The complete citation for the technical guidance that
was used is: RG-348 (Revised} July 2005.

[In/a

49, [X] Owners must insure that permanent BMPs and measures are constructed and function
as designed. A Texas Licensed Professional Engineer must certify in writing that the
permanent BMPs or measures were constructed as designed. The certification letter
must be submitted to the appropriate regional office within 30 days of site completion.

CIn/A

50. Where a site is used for low density single-family residential development and has 20 % or
less impervious cover, other permanent BMPs are not required. This exemption from
permanent BMPs must be recorded in the county deed records, with a notice that if the
percent impervious cover increases above 20% or land use changes, the exemption for the
whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to
Application Processing and Approval), may no longer apply and the property owner must
notify the appropriate regional office of these changes.

DThe site will be used for low density single-family residential development and has
20% or less impervious cover.

8 of 11
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|:|The site will be used for low density single-family residential development but has
more than 20% impervious cover.

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

51. The executive director may waive the requirement for other permanent BMPs for multi-
family residential developments, schools, or small business sites where 20% or less
impervious cover is used at the site. This exemption from permanent BMPs must be
recorded in the county deed records, with a notice that if the percent impervious cover
increases above 20% or land use changes, the exemption for the whole site as described in
the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing

and Approval), may no longer apply and the property owner must notify the appropriate
regional office of these changes.

[X] Attachment | - 20% or Less Impervious Cover Waiver. The site will be used for
multi-family residential developments, schools, or small business sites and has 20%

or less impervious cover. A request to waive the requirements for other permanent
BMPs and measures is attached.

|:| The site will be used for multi-family residential developments, schools, or small
business sites but has more than 20% impervious cover.

[_] The site will not be used for multi-family residential developments, schools, or smali
business sites.

52. [X] Attachment ) - BMPs for Upgradient Stormwater.

IZ A description of the BMPs and measures that will be used to prevent pollution of
surface water, groundwater, or stormwater that originates upgradient from the site
and flows across the site is attached.

[J No surface water, groundwater or stormwater originates upgradient from the site
and flows across the site, and an explanation is attached.

|:] Permanent BMPs or measures are not required to prevent pollution of surface
water, groundwater, or stormwater that originates upgradient from the site and
flows across the site, and an explanation is attached.

53. [X] Attachment K - BMPs for On-site Stormwater.

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

D Permanent BMPs or measures are not required to prevent pollution of surface water
or groundwater that originates on-site or flows off the site, including pollution
caused by contaminated stormwater runoff, and an explanation is attached.

54. | X] Attachment L - BMPs for Surface Streams. A description of the BMPs and measures
that prevent pollutants from entering surface streams is attached.

T nga
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55. |Z| Attachment M - Construction Plans. Construction plans and design calculations for the
proposed permanent BMPs and measures have been prepared by or under the direct
supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and
dated. Construction plans for the proposed permanent BMPs and measures are
attached and include: Design calculations, TCEQ Construction Notes, all proposed
structural plans and specifications, and appropriate details.

CIn/a

56. & Attachment N - Inspection, Maintenance, Repair and Retrofit Plan. A site and BMP
specific plan for the inspection, maintenance, repair, and, if necessary, retrofit of the
permanent BMPs and measures is attached. The plan fulfills all of the following:

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

|Z Signed by the owner or responsible party

& Outlines specific procedures for documenting inspections, maintenance, repairs,
and, if necessary, retrofit.

Xl Contains a discussion of record keeping procedures

[In/a

57. [_] Attachment O - Pilot-Scale Field Testing Plan. Pilot studies for BMPs that are not
recognized by the Executive Director require prior approval from the TCEQ. A plan for
pilot-scale field testing is attached.

DI N/A

58. [X] Attachment P - Measures for Minimizing Surface Stream Contamination. A description
of the measures that will be used to avoid or minimize surface stream contamination
and changes in the way in which water enters a stream as a result of the construction
and development is attached. The measures address increased stream flashing, the
creation of stronger flows and in-stream velocities, and other in-stream effects caused
by the regulated activity, which increase erosion that result in water quality
degradation.

[In/a

Responsibility for Maintenance of Permanent BMPs and
Measures after Construction is Complete.

59. |E The applicant is responsible for maintaining the permanent BMPs after construction
until such time as the maintenance obligation is either assumed in writing by another
entity having ownership or control of the property (such as without limitation, an
owner’s association, a new property owner or lessee, a district, or municipality) or the
ownership of the property is transferred to the entity. Such entity shall then be
responsible for maintenance until another entity assumes such obligations in writing or
ownership is transferred.

10 of 11
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60. D] A copy of the transfer of responsibility must be filed with the executive director at the
appropriate regional office within 30 days of the transfer if the site is for use as a
multiple single-family residential development, a multi-family residential development,
or a non-residential devefopment such as commercial, industrial, institutional, schools,
and other sites where regulated activities occur.

Administrative Information

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

62. E Any modification of this Contributing Zone Plan may require TCEQ review and Executive
Director approval prior to construction, and may require submission of a revised
application, with appropriate fees.

63. @ The site description, controls, maintenance, and inspection requirements for the storm
water pollution prevention plan (SWPPP) developed under the EPA NPDES general
permits for stormwater discharges have been submitted to fulfill paragraphs 30 TAC

§213.24(1-5) of the technical report. All requirements of 30 TAC §213.24(1-5) have
been met by the SWPPP document.

[:] The Temporary Stormwater Section {TCEQ-0602) is included with the application.

11 of 11
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
PROJECT NARRATIVE

Camp Young Judea is a non-profit children religious camp that has been in operation since
1952. Located in the City of Woodcreek TX , north of Wimberley, TX and 40 minutes
south of Austin. The total site of 263.393 acres adjoins to the South with FM 2325, to the
East to FM 12 and to the West with Jacobs Well Rd. Cypress Creek intersects the property
and divides it into +/- 200 acres of undisturbed area and the remaining +/- 63 acres where
development is proposed. This camp is located within the Contributing Zone, draining
primarily from north to south and discharging into Cypress Creek. The site is encroached
by the FEMA 100 year flood plain as shown on the Flood Insurance Rate Map Panel
Number 48209C0238F dated September 2, 2005.

Below is a quick summary of the site’s development history going back to the start of the
Camp.

- Prior to 1999 - the camp constructed various cabins, roads, trails, amenities which
resulted in a total of 4.068 acres of impervious cover.

- 1999 to Present — the camp constructed a total of 4.469 acres of impervious cover.

- Proposed — the camp is proposing to construct additional buildings and features
which will result in an additional 5.02 acres of impervious cover.

The currently proposed improvements to the Camp Young Judaea will consist of new
camper cabins, laundry room swimming pools, sidewalks, parking areas, driveways,
detention pond, etc. This 5.02 acres combined with the previous 4.469 acres of impervious
cover (1999 to Present) will result in a total of 9.489 acres of impervious cover, that
represents 3.6 % of the total site acreage.
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
FACTORS AFFECTING WATER QUALITY

Potential sources of pollution that may reasonably be expected to affect the quality of
stormwater discharges from the site during construction include:

Soil erosion due to the clearing of the site

Oil, grease, fuel, and hydraulic fluid contamination from construction equipment
and vehicle drippings

Hydrocarbons from asphalt paving operations

Miscellaneous trash and litter from construction operations and material
wrappings

Potential sources of pollution that may reasonably be expected to affect the quality of
stormwater discharges from the site after construction include:

Fertilizers, herbicides, and pesticides from agricultural operations

Oil, grease, fuel and hydraulic fluid contamination from vehicle drippings
Dirt and dust that may fall off vehicles

Miscellaneous trash and litter
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
VOLUME AND CHARACTER OF STORMWATER

The total project acreage of this site is 263.393 acres. The general slope of the site ranges from
4% to 5.5% and has primarily been used as a pasture field. The proposed development will
consist of the construction of additional buildings, sidewalks, parking, etc. Upon completion, the
site will consist of an estimated 3.49% impervious cover.

To evaluate the runoff the SCS method with a type III rainfall distribution was utilized. Time of
concentration values were established using Technical Release-55 and curve numbers used for
these calculations are from the City of Austin Drainage Criteria Manual. HEC-HMS 4.1 was used
to calculate the storm water runoff for the 100-year storm event. Two watersheds were modeled
in order to compare the existing and proposed conditions (CP-1). Below is a summary of the
existing and proposed runoff:

WS-A
Pre-Development Runoff:
CN Area (acres) Runoff (cfs)
Qi | 86.1 | 65.5 [370.2 |
Post-Development Runoff:
CN Area (acres) Runoff (cfs)
Qo0 | 86.4 ] 65.5 | 385.1 |
Chnage in Runoff:
Q1o0= 14.9 cfs
CP-1

Pre-Development Runoff:
Area (acres) Runoff (cfs)
Q100 I 1215.8 [ 4032.5 |
Post-Development Runoff:
Area (acres) Runoff (cfs)
Qo0 [ 12158 40164 |
Increase in Runoff:
Q100=- 16.10 cfs
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
SUITABILITY LETTER FROM AUTHORIZED AGENT

Not Applicable — No On-Site Sewage Facility will be used to treat and dispose water from this
site.
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
ALTERNATIVE SECONDARY CONTAINMENT METHODS

Not Applicable — No above ground storage tanks (AST’s) will be constructed as part of this
development.

ATTACHMENT “G”



CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
AST CONTAINMENT STRUCTURE DRAWINGS

Not Applicable — No above ground storage tanks (AST’s) will be constructed as part of this
development.

ATTACHMENT “H"
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CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
20% OR LESS IMPERVIOUS COVER WAIVER

Camp Young Judaea, Inc., the current owner of Camp Young Judaea, is requesting a waiver per
the current Contributing Zone Plan Application, Permanent Best Management Practice (BMPs)
Attachment I — 20% or Less Impervious Cover Waiver of TCEQ-1025, item 51.

Camp Young Judaea, is an existing religious children’s camp sitting on a 263.393 -acre site and
has been in operation since 1952. Please see the attached Overall Site Plan for site layout. Over the
years Camp Young Judaea has constructed various cabins, roads, trails, parking, tennis courts,
basketball courts, amenities, Experiential Leaming Center, etc. As of today, the site has 4.469 acres
of impervious cover (1.70%). At full buildout, the proposed improvements will add approximately
5.02 acres of impervious cover {1.90%}) for a total of 9.489 acres of impervious cover (3.6%).

The proposed camp improvements include access roads, sidewalks, parking areas, camp fire area,
covered buildings, camper cabins, laundry rooms, etc. and will result in approximately 3.6% of
impervious cover. This falls well below the generally accepted limit of 15% impervious in which
the occurrence of degradation is expected. Also, the proposed uses are recreational in nature and
are not anticipated to be a significant generation of pollutants.

Additionally, Camp Young Judaea Inc. qualifies as a small business entity meeting the following
criteria:

o CFRTitle 13, Chapter I, Part 121, Subpart A 121.201- Size Standards
o NAICS Code 813110 — Religious Organization
o Income less than $ 7.5 million
o TCG Title 10, Subtitle A, Chapter 2006, Subchapter A, Section 2006.001(2) —
o Independently owned and operate
o Fewer than 100 employees and annual gross income less than $6 million.
o FCAAA, Sec 507(c)(1)
o Fewer than 100 employees and income less than $7.5 million
o TWCS.135

o Fewer than 100 employees and income less than $7.5 million

Camp Young Judaea Inc., is an independently owned and operated, not for profit organization with
14 full time employees and an annual gross income of $3 million.

Thank you for your time and consideration of this request. If you have any questions regarding the
information provided, please do not hesitate to contact Frank Silberlicht, Camp Young Judaea’s
Camp Director at (713) 723-8354 or via email at frank@cyjtexas.org.

ATTACHMENT *“I"



CAMP YOUNG JUDAEA
BMPs FOR UPGRADIENT STORMWATER

The location of this site and the natural grade of the land around it result in a significant
amount of upgradient stormwater runoff. All upgradient storm water has been diverted
around the proposed dormitory site via two channels and bypass all permanent BMP’s.
The vegetative filter strips and rainwater harvesting systems have been designed per the
City of Woodcreek's requirements to remove 90% of the increased Phosphorous as well
as TCEQ’s Technical Guidance Manual RG-348’s requirement of 80% Total Suspended
Solids (TSS) removal.
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CAMP YOUNG JUDAEA
BMPs FOR ON-SITE STORMWATER

The Camp Young Judaea proposed development project consists of developing
approximately 4-acres in 2 phases of a 245-acre property. The runoff from this proposed
development will either be captured by the rainwater harvesting storage tanks, capturing
the water off of all of the 9 proposed buildings, or treated by vegetative filter strips
placed in appropriate locations as to capture the required 80% of the Total Suspended
Solids (TSS) in accordance with TCEQ’s Technical Guidance Manual RG-348 as well as
90% of Phosphorous in accordance with the City of Woodcreek requirements. The
proposed engineered vegetative filter strips provide water-quality protection by reducing
the amount of TSS, phosphorus, etc., in the runoff before the runoff leaves the project
site. The rainwater harvesting tanks have been sized to capture the required water quality

volume. The client has signed an agreement stating that there will be no use of pesticides,
herbicides, and or fertilizers on the property.
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CAMP YOUNG JUDAEA
BMPs FOR SURFACE STREAMS

There are no surface streams located on the property. Runoff from the proposed
development will be captured and treated by the permanent BMPs on-site. Once the
storm water has been treated it will flow into a small lake before flowing into Cypress
Creek.

The rainwater harvesting and vegetative filter strips are the source of permanent pollution
prevention for the site.

The client has signed an agreement stating that there will be no use of pesticides,
herbicides, and or fertilizers on the property.

ATTACHMENT “L"
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TOTAL PHOSHPORUS (TP)

THE CITY OF AUSTIN ENVIRONMENTAL CRITERIA MANUAL WAS REFERENCED FOR THE COMPLETION OF THIS TABLE

VERSION: UPDATED ONLINE 6/5/2017

EXISTING CONDITIONS POLUTANT LOAD CALCULATION (L)

OEVELOPED CONDITIONS POLUTANT LOAD CALCULATION il.”)

UNITS REFERENCE / NOTES
DRAINAGE AREA = 65.5|ACRES WATERSHED A[WS-A)
EX-IMPERVIOUS COVER 9.61|ACRES IMP. COVER IN DRAINAGE AREA
EX-IMPERVIQUS COVER 14.67% WS-A PERCENT IMP. COVER
CF = 0.2267 m!/L SECTION 1.6.9.3.8.6 £Q. 1 CONVERSION FACTOR
Cex™ 0.396|mg/L TABLE 1-10 (PG. 250) TOTAL PHOSPHORUS (TP} W/O CONTROLS
Vix = 3.57|in.fyr TABLE 1-9 (PG. 248-249) INTERPOLATED
Ly = 20.99{Ih/yr SECTION 1.6.9.3.B.6 - EQUAION 1
DEVELOPED CONDITIONS POLUTANT LOAD CALCULATION (L)
{PHASE 1 AND 2 WITHOUT CONTROLS}
[uniTs REFERENCE / NOTES
PROPOSED IMP. COVER IN DRAINAGE AREA
PRAMPERVIOUS COVER 1,7} ACRES ([INCLUDES ROOF AREA>BUILDING FOOTPRINT)
TOTAL IMPERVIOUS COVER 11.31JACRES TOTAL DEVLOPED IMP. COVER IN DRAINAGE AREA
TOTAL IMPERVIOUS COVER 17.27% WS-A PERCENT IMP. COVER (INCLUDES BUILDINGS)
Cy= 0.396|mg/L TABLE 1-10 {PG. 250) TOTAL PHOSPHORUS (TP) W/O CONTROLS
Vo= 4.03]in./yr TABLE 1-9 (PG. 248-249) INTERPOLATED
(Lo 23.70|Ibyr SECTION 1.6.9.3.8.6 - EQUAION 1
MAX POLUTANT LOAD CALCULATION
|UNITS REFERENCE / NOTES
POLUTANT LOAD INCREASE 2.7|Ib/yr byit= L=l
LrequiRen REmovAL 2_43]ib||"yr Ler = Linc. *90%
Liaax poLurant Losp 21.26}Ibfyr Lex+ (Linc - Lan)

{PHASE 1 AND 2 WITH CONTROLS)

AREA WITH OUT CONTROLS
UNITS REFERENCE / NOTE

{A;} UNTREATED AREA 63.56 ROOF AND VFS AREA EXCLUDED

WP, COVER IN UNTREATED AREA 9.37|ACRES ROOF AND VFS AREA EXCLUDED [INCLUDED IN CALCS BELOW)
(IMP. COVER IN UNTREATED AREA 14.31% WS-A PERCENT IMP. COVER (W/0 ROOF AND VF5 AREA)
lc,= 0.396{mg/i. TABLE 1-10 (PG. 250) TOTAL PHOSPHORUS (TP) W/O CONTROLS
Vy= 3.50|in.lyr TABLE 1-9 {PG. 248-249) INTERPOLATED

L= 20.ﬂ|!bfyr SECTION 1.6.9.3.B.6 - EQUAION 8.A

RAIN WATER HARVESTING (R.W.H.)

(A;) RAIN WATER HARVEST AREA 0.49|ACRES ROOF AREA OF PROPOSED BUILDINGS TREATED BY R W H.
IMPERVIOUS COVER TREATED 100.00% R. W. HARVEST AREA DOES NOTE COUNT TOWARDS IMP. COVER
Cy= 0.124|mg/L TABLE 1-11 {PG. 256-257){WATER HARVESTING TO VFS$/INFILTRATION)
V,= 22.91|in.fyr TABLE 1-9 (PG. 248-249) INTERPOLATED

L= 0.31|Ibfyr SECTION 1.6.9.3.B.6 - EQUAION 8.A

VEGITATIVE FILTER STRIPS (VFS)

[{A;) VFS TREATED AREA 1.45]ACRES IMPERVIOUS AREA THAT VFS TREATS

IMPERVIOUS COVER 100.00% IMPERVIOUS AREA THAT VFS TREATS

C;= 0.124|mg/L TABLE 1-11 (PG. 256-257)(VFS/INFILTRATION)

V= 22.91|in./yr TABLE 1-9 {PG. 248-249) INTERPOLATED

Ls= 0.931lb/yr SECTION 1.6.9.3.8.6 - EQUAION 8.A

Laemoven™ Ly = Lp- Lroray
Ime= SECTION 1.6.9.3.B.6 - EQUAION 8.A




Texas Commission on Environmental Quality

Project Name: Camp Young Judaea - 30% Removal (Woodcreek)
TSS Removal Calculations 04-20-2009 Date Prapared:  7/28/2017 Removing 90%
VFS

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

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

Characters shown in red are dala entry fields.

Characters shown in black (Bold) are calculated fields. Changas to these fields will removae the equations used in the spreadsheaet.

1. The Requirad Load Reduction for the total project: Calculations from RG-348 Pages 3-27 t0 3-30
Page 3-29 Equation 3.3; Ly = 30.6{A, xP1 Equation revised for 90% removal by MAH per Equation 3.2 in RG-348

where: Lurora, praceer = Required TSS removal resulting from the proposed development = 90% of increased load

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

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

Total project area included in plan "= 245.00  acres
Predevelopment impervious area within the limits of the plan * = 4.73 acras
Total post-development impervious area within the limits of the plan® = 5.94 acres
Total past-development impervicus cover fraction * = 0.02
p= 33 inches
L roray, macuper = 1222 Ibs,
* The values entered In these fields should be for the total project area.
Number of drainage basins / outfalls areas leaving the plan area = 1
2. Drainage Basin P T i fi h basin):
Drainage Basin/Outfall Area No. = VFS
Total drainage basinfoutfall area = 65.50 acres
Predevelopment impervious area within drainage basinfoutfall area = 0.00 acres
Post-development impervious area within drainage basinfoutfall area = 1.45 acras
Post-development impervious fraction within drainage basinfoutfall area = 0.02

Lutssasin = 1464 lbs.



PESTICIDE, HERBICIDE, AND FERTILIZER AGREEMENT

In accordance with §50.22 PESTICIDES, HERBICIDES, AND FERTILIZERS,

. V1=
I, FM_‘\'L_ Q) \ \"""] i lagree on the behalf of Camp Young Judaea, Inc. that there is no use
or plans for use of any pesticide, herbicide, or fertilizers to be used within the proposed Dormitory
Facility. I understand the ordinance in its entirety and atfirm there are not any stored pesticides,

herbicides, or fertilizers currently on the property, and confirm that none of these products are to be used

during normal grounds keeping duties.

Camp Representative:

?{Z/\-—}f—’ 65 \- '\_'c L\J‘

NAME (PRINTED)

é\/\/u F-27-1%
S SOkl

DATE




CAMP YOUNG JUDAEA
INSPECTION AND MAINTENANCE FOR BMPs

ATTACHMENT N — INSPECTION AND MAINTENANCE PLAN

NAME OF PROPOSED PROJECT: Camp Young Judaea
PROJECT LOCATION: Woodcreek, Texas
NAME OF APPLICANT: Frank Silberlicht

Typical Storm Drain Outflow Structure
INSPECTIONS

Typical Storm Drain Outflow Structure should be inspected at least twice a year and afier 1/2”
rainfall or greater.(once during or immediately following wet weather) to evaluate facility
operation. The Typical Storm Drain Outflow Structure should be checked for debris and litter,
and areas of sediment accumulation. The Typical Storm Drain Outflow Structure shall be
inspected for damage to sheathing and possible reshaping of the berm. During each inspection,
erosion areas inside and downstream of the BMP should be identified and repaired or revegetated
immediately.

MAINTENANCE

Debris and Litter Removal: Debris and litter will accumulate near the Typical Storm Drain
Outflow Structure and should be removed during regular inspections.

Structural Repairs and Replacement: With each inspection, any damage to the structural elements
of the system should be identified and repaired immediately. These repairs should include fixing
loose wire sheathing and reshaping of the berm.

Sediment Removal: When properly installed, the Typical Storm Drain Outflow Structure will
accumulate quantities of sediment over time. Sediment accumulation is a serious maintenance
concern in Typical Storm Drain Outflow Structures for couple of reasons. First, the sediment
gradually reduces the efficiency of the energy dissipation. Second, sediment accumulation can
cause water to build up along the berm. For these reasons, accumulated sediment needs to be
removed when sediment buildup exceeds 6 inches and disposed in an approved manner that will
not cause any additional siltation.

Engineered Vegetative Filter Strips
INSPECTIONS

Inspect filter strips at least twice annually for erosion or damage to vegetation; however,
additional inspection after periods of heavy runoff is most desirable. The strip should be checked
for uniformity of grass cover, debris and litter, and areas of sediment accumulation. More
frequent inspections of the grass cover during the first few years after establishment will help to
determine if any problems are developing, and to plan for long-term restorative maintenance

ATTACHMENT *"N"



CAMP YOUNG JUDAEA
INSPECTION AND MAINTENANCE FOR BMPs

needs, bare spots and areas of erosion identified during semi-annual inspections must be replanted
and restored to meet specifications. Construction of a level spreader device may be necessary to
reestablish shallow overland flow.

MAINTENANCE

Pest Management. An Integrated Pest Management (IPM) Plan should be developed for vegetated
areas. This plan should specify how problem insects and weeds will be controlled with minimal
or no use of insecticides and herbicides.

Seasonal Mowing and Lawn Care. If the filter strip is made up of turf grass, it should be mowed
as needed to limit vegetation height to 18 inches, using a mulching mower (or removal of
clippings). If native grasses are used, the filter may require less frequent mowing, but a2 minimum
of twice annually. Grass clippings and brush debris should not be deposited on vegetated filter
strip areas. Regular mowing should also include weed control practices; however herbicide use
should be kept to a minimum (Urbonas et al., 1992). Healthy grass can be maintained without

using fertilizers because runoff usually contains sufficient nutrients. Irrigation of the site can help
assure a dense and healthy vegetative cover.

Debris and Litter Removal. Trash tends to accumulate in vegetated areas, particularly along
highways. Any filter strip structures (i.e. level spreaders) should be kept free of obstructions to
reduce floatables being flushed downstream and for aesthetic reasons. The need for this practice
is determined through periodic inspection, but should be performed no less than 4 times per year.

Sediment Removal. Sediment removal is not normally required in filter strips, since the
vegetation normally grows through it and binds it to the soil. However, sediment may accumulate

along the upstream boundary of the strip preventing uniform overland flow. Excess sediment
should be removed by hand or with flat-bottomed shovels.

Grass Reseeding and Muiching. A healthy dense grass should be maintained on the filter strip, If
areas are eroded, they should be filled, compacted, and reseeded so that the final grade is level.
Grass damaged during the sediment removal process should be promptly replaced using the same
seed mix used during filter strip establishment. If possible, flow should be diverted from the
damaged areas until the grass is firmly established. Bare spots and areas of erosion identified
during semi-annual inspections must be replanted and restored to meet specifications. Corrective
maintenance, such as weeding or replanting should be done more frequently in the first two to
three years after installation to ensure stabilization. Dense vegetation may require irrigation

immediately after planting, and during particularly dry periods, particularly as the vegetation is
initially established.

The Enginecred Vegetative Filter Strips, shall be maintained by the HOA.

ATTACHMENT *“N”



CAMP YOUNG JUDAEA
INSPECTION AND MAINTENANCE FOR BMPs

Rainwater Harvesting Systems

INSPECTIONS AND MAINTENANCE

Rainwater harvesting systems must be inspected to ensure they operate in good working
condition and in accordance with the approved design and specifications. Items in need of repair

must be immediately addressed.

All rainwater harvesting system components should be inspected by the responsible party twice
per year. A comprehensive inspection by a qualified third party inspector should occur every third

year.

Routine Maintenance Tasks

Frequency

Remove leaves and debris from gutters and downspouts

Semi-annually

Remove any algae growth

Semi-annually

Inspect and clean prescreening devices and first flush diverters Quarterly
Inspect and clean storage tank lids Annually
Inspect for and repair any clogging Annually
Inspect and repair mosquito screens Annually
Inspect tank and remove sediment build up Every 3 years

Clear overhanging vegetation and trees over roof

Every 3 years

Check integrity of backflow preventer

Every 3 years

Inspect structural integrity of tank, pump, pipe, and electrical system and
repair any damage

Every 3 years

Replace damaged or defective system components

As needed

The Rainwater Harvesting System should be managed so that it is emptied at least weekly to

provide storage for subsequent storms.

A written record should be kept of inspection results and maintenance performed.

I, the owner, have read and understand the requirements of the attached Maintenance Plan and

Schedule

Owner Date

ATTACHMENT “N"




CAMP YOUNG JUDAEA
INSPECTION AND MAINTENANCE FOR BMPs

INSPECTION REPORT

Approved Inspection intervals:

i.  Conducted at least twice annually

PROJECT NAME

REPORT # DATE

INSPECTOR TITLE

DATE OF LAST RAINFAILL AMOUNT

SITE CONDITIONS:
ACTION IN CONFORMANCE EFFECTIVE

TYPICAL STORM DRAIN OUTFLOW STRUCTURE
Debris and Litter Removal Yes/No/Na Yes/No
Structural Repairs and Replacement Yes/No/Na Yes/No
Sediment Removal Yes/No/Na Yes/No
ENGINEERED VEGETATIVE FILTER STRIPS
Pest Management Yes/No/Na Yes/No
Seasonal Mowing and Lawn Care Yes/No/Na Yes/No
Debris and Litter Removal Yes/No/Na Yes/No
Sediment Removal Yes/No/Na Yes/No
RAINWATER HARVESTING
Remove leaves and debris from gutters and downspouts Yes/No/Na Yes/No
Remove any algae growth Yes/No/Na Yes/No
Inspect and clean prescreening devices and first flush divert Yes/No/Na Yes/No
Inspect and clean storage tank lids Yes/No/Na Yes/No
Inspect for and repair any clogging Yes/No/Na Yes/No
Inspect and repair mosquito screens Yes/No/Na Yes/No
Inspect tank and remove sediment build up Yes/No/Na Yes/No
Clear overhanging vegetation and trees over roof Yes/No/Na Yes/No
Check integrity of backflow preventer Yes/No/Na Yes/No
Inspect structural integrity of tank, pump, pipe, and Yes/No/Na Yes/No
electrical system and repair any damage
Replace damaged or defective system components Yes/No/Na Yes/No

*Refer to I&M plan for detail descriptions of each Action.

RECOMMENDED REMEDIAL ACTIONS:

ATTACHMENT “N”




CAMP YOUNG JUDAEA
INSPECTION AND MAINTENANCE FOR BMPs

COMMENTS:

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision with
a system designed to assure that qualified personnel properly gathered and ¢valuated the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false infermation, including the possibility of fine and imprisonment.”

INSPECTOR: DATE:

ATTACHMENT "N”



CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
PILOT-SCALE FIELD TESTING

Not Applicable. No Permanent BMPs are proposed within the scope of this project. See
Attachment L.

ATTACHMENT *O”



CAMP YOUNG JUDAEA CAMP IMPROVEMENTS
MEASURES FOR MINIMIZING SURFACE STREAM CONTAMINATION

Contamination of surface streams will be kept at a minimum during construction by
implementing temporary BMPs such as silt fencing and rock berms. Further BMPs are
discussed in the temporary section. Before construction, the two extended detention
basins will be used to reduce pollution and minimize surface stream contamination. Any
discharge from the outlet pipe will be controlled with baffle blocks or splash pads to
reduce the velocity of the discharge.

Drain pipes from developed areas of the site will be designed to reduce discharge
velocities of stormwater to below erosive rates with baffle blocks or splash pad as
required by the City of New Braunfels Drainage Criteria Manual.

Matkin-Hoover Engineering discussed the extended detention basin design with Warren

Samuelson with the TCEQ regarding dam safety. Because the extended detention basin
will only temporarily detain runoff, no dam safety measures will be required.

ATTACHMENT “P”



ENGENEERING
& SURVEYING

Camp Young Judaea
Camp Improvements
Woodcreek, Texas

Project No.: 2620.02
Firm #F-4512

Storm Water
T.P.D.E.S. Plan

CIVIL ENGINEERS + SURVEYORS -+ LAND PLANNERS + CONSTRUCTION MANAGERS - CONSULTANTS




MATKIN. [}

ENGINFERING
¥ SURNEYING

June 23, 2017

Executive Director

Texas Commission on Environmental Quality
Storm Water and Pretreatment Team

P.O. Box 13087, MC-148

Austin, TX 78711-3087

Subject: Delegation of Signatories to Reports

Facility/Company/Site Name: _Camp Young Judaea
TPDES Permit Number: :

Dear Executive Director:

This letter serves to designate the following people or positions as authorized personnel for
signing reports, storm water pollution prevention plans, certifications or other information
requested by the Executive Director or required by the general permit, as set forth by 30 TAC
§305.128 (see page 2).

Name or Position

Name or Position | NOT USED

Name or Position | NOT USED ||

Name or Position | NOT USED

I understand that this authorization does not extend to the signing of a Notice of Intent for
obtaining coverage under a storm water general permit.

By signing this authorization, I confirm that I meet the requirements to make such a designation
as set forth in 30 TAC §305.44 (see page 2).

Sincerely,

Name Title Date

TCEQ-20403(7/10/17)

CIVHL, ENGINEERS - SURVEYORS -« LAND PLANNERS - CONSTRUCTION MANAGERS -+ CONSULTANTS

MATKIN HOOVER ENGINEERING & SURVEYING - § SPENCER ROAD, SUTTE 100 - BOERNE, TEXAS 78006 - OFFICE (830) 249-0600 - FAX (330) 249-0099 - www malkinhoover com



R TURG HAALPT LA TP rR b & 5 s e

| MATKIN LTS

ENGINELRING
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STORM WATER POLLUTION PREVENTION PLAN

Camp Young Judaea Camp Improvements

Woodcreek, Texas
June 2017

I hereby certify that the enclosed Stormwater Pollution Prevention Plan, shown and marked in this
submittal, is that proposed to be incorporated with the Construction of Camp Improvements in
Woodcreek, Texas. This Addendum is in compliance with the contract drawings and
specifications, and is submitted for government approval.

Reviewed by:
Project Manager Date
Quality Control System Manager Date
Accepted By:
Contracting Officer Date

Storm Water Pollution Prevention Plan Certification Letter

CIVIL ENGINEERS « SURVEYORS -+ LAND PLANNERS + CONSTRUCTION MANAGERS + CONSULTANTS
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G HOOVER

ENGINEERING
& SURVEYENG

June 23, 2017

Camp Young Judaea, Inc.
¢/o Frank Silberlicht

5410 Bellaire Blvd Suite 207
Bellaire, TX 77401

Re: Camp Young Judaea Camp Improvements
Woodcreek, Texas

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Contractor Representative

CIVIL ENGINEERS - SURVEYORS - LAND PLARNNERS -+ CONSTRUCTION MANAGERS - CONSULTANTS

MATKIN HOOVER ENGINEERING & SURVEYING - 8 SPENCER ROAD. SUITE 100 - BOERNE, TEXAS 78006 - OFFICE ($30) 249-0600 - FAX (330) 249-0099 - www.malkinhoover,com
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Construction Stormwater Pollution Prevention Plan
Camp Young Judaea Camp Improvements
Woodcreek, Texas

1.0

INTRODUCTION

This Construction Storm Water Pollution Prevention Plan (SWPPP) has been prepared to establish
site procedures and place structures to control storm water and prevent the transport of sediments
from the construction site of the Camp Young Judaea Camp Improvements in Woodcreek, Texas.
The work is being performed by . This SWPPP will provide a
means for compliance within the terms and conditions of the National Pollution Discharge

Elimination System (NPDES) and Texas Pollution Discharge Elimination System (TPDES) Permits
for Storm Water Discharges from Construction Activities.

11 Background

The Federal Water Pollution Control Act, also known as the Clean Water Act (CWA), was passed by
the United States Congress in 1972 to restore and maintain the quality of the nation’s waterways. The
Water Quality Act (WQA) was subsequently passed in 1987 and added provisions to the CWA that
allowed the United States Environmental Protection Agency (EPA) to govern storm water discharges
from construction sites. In 1998, EPA published the final notice for General Permits for Storm Water
Discharges from Construction Activities. Camp Young Judaea Camp Improvements construction area
is approximately 4.72 acres. The general permit includes provisions for developing a SWPPP. The
intention of the SWPPP is to maximize the potential benefits of pollution prevention and erosion
control measures at construction sites.

The objective of this SWPPP is to implement site controls and establish site procedures to control
storm water and prevent the transport of sediments from the construction sites at Camp Young Judaea
Camp Improvements. This SWPPP was prepared in accordance with requirements presented in the
contract specifications. All controls and practices will be in place before any work is performed.

1.2 Storm Water Pollution Prevention Plan Content

This SWPPP includes the following:

» Description of the existing site conditions;

« Identification of the body of water(s) which will receive runoff from the construction
sites;

« Identification of the potential storm water contaminants;

« Description of storm water controls and best management practices {BMPs) to
reduce erosion, and the transport of sediments and pollutant in storm water
discharge;

« Description of the sequencing for construction activities and pollution control
measures; and

« Description of the stabilization measures to be implemented at project completion.



Construction Stormwater Pollution Prevention Plan

Camp Young Judaea Camp improvements

Woodcreek, Texas

2.0

STORM WATER POLLUTION PREVENTION PLAN COORDINATOR

The project SWPPP Coordinator’s duties will include the following:

Implement the SWPPP with assistance from designated SWPPP personnel,
Implement and oversee personnel training for SWPPP duties;

Oversee maintenance activities identified as BMPs in the SWPPP,
Conduct or provide for inspection and monitoring activities;

Identify other potential pollutant sources and ensure that the sources are incorporated in the
SWPPP;

Identify any deficiencies in the SWPPP and make corrections; and
Ensure that changes in construction plans are addressed in the SWPPP, if appropriate,

The inspector will have past experience, a basic knowledge of the engineering principles in

eliminating pollutants in storm water, and will thoroughly understand the requirements of the Storm
Water Discharge Permit, BMPs, and government requirements.

Designated SWPPP personnel will ensure that all monitoring procedures, housekeeping activities,
and corrective action requirements are implemented.



Construction Stormwater Pollution Prevention Plan
Camp Young Judaea Camp Improvements
Woodcreek, Texas

3.0 SITE LOCATION AND PROJECT DESCRIPTION

The and associated construction will occupy approximately 1.61 acres of area
and is located at Woodcreek, Texas. The project site has slopes primarily from north to south and
discharges into Cypress Creek. Site location is shown on Attachment 8 — Vicinity and Site Map.

Camp Young Judaea is located 2 miles north of FM 2325. This site is located within the City of
Woodcreek City Limits.

Drainage across the site flows in one general direction. The runoff drains from north to south into
Cypress Creek. The surface drainage patterns will generally follow the existing drainage patterns
through the use of high points and site grading. A silt fence will be installed prior to commencement
of construction activities as indicated on the plans to capture sediment prior to leaving the site. All
silt fences will be perpendicular to surface runoff flows. The Ground surface within the site generally
slopes around the proposed buildings towards proposed drainage swales.

The Camp Improvements include a 4.72 acre addition to the existing 4.469 acres that includes
development of new assemblies, access sidewalks, driveways, etc. No portion of the construction
area is located within the FEMA 100 year flood plain as shown on the Flood Insurance Rate Map
Panel Number 48209C0238F dated September 2, 2005.

Additional site activities will include clearing and grubbing, grading, installing site drainage devices,
constructing foundations, and paving. All the storm water control structures will be established prior
to any site disturbing activities. Temporary and permanent site stabilization at each portion of the
site will be maintained. Dates of any major construction site activities and dates of stabilization will
be recorded. Storm water control structures will not be removed until after final stabilization and
upon approval of the Contracting Officer (CO). Dates also will be recorded when construction
activities temporarily or permanently cease on a portion of the site, and the start of stabilization
activities. When all soil disturbing activities have been completed for the project, final stabilization
will be established at the disturbed sites and a uniform perennial vegetative cover with a density of
70% of the native background vegetative cover for the area has been established on all unpaved areas
and areas not covered by permanent structures, or other stabilization measures (such as riprap,
gabions, or geotextile).

The proposed sequence of construction activities is as follows:

+ Clear and grub construction areas to the extent necessary for facilitating the installation of
erosion controls;

+ Install erosion control devices and implement temporary erosion control measures as
shown on project Design Drawings prior to grubbing of cleared areas;

+ Construct stabilized construction entrances;

» Install temporary filter fences around all stockpiles;

+ Clear and grub, as necessary;

+ Install controls at outfall locations and natural drainage ways downstream from
construction/disturbance sites;

+ Grade appropriate areas;
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» Protect swales and ditch lines from erosion;

Stabilize slopes, embankments, and graded areas with temporary seeding prior to turf
establishment;

Trench and excavate for utilities;

Place sub-base material as soon as possible over exposed subgrade;

Protect all catch basin openings from siltation with inlet protection;

Place topsoil with a minimum compacted thickness of 4 inches in unpaved areas;
Apply seed, mulch, and fertilizer;

Construct or install targets and roads;

Conduct Pre-final Inspection with the CO;

Remove erosion and sediment control structures, after approval by the CO;
Conduct Final Inspection and obtain acceptance by the CO; and

Conduct final site cleanup and disposal activities.
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40 POTENTIAL POLLUTANTS AND SPILL CONTROL

Camp Young Judaea Camp Improvements will identify if any pollutant source discharges occur
during project activities. The BMP methods of pollutant control will be discussed in case of any
potential pollutants discharge. will have a list of materials and associated potential
pollutants and the methods of storage and containment in the project Health and Safety Plan. -

and subcontractors will use less hazardous, alternate or environmental friendly
material; however, the Material Safety Data Sheet (MSDS) for each construction material or
substance brought on-site will be available. The MSDS file will be presented to regulator agency
visitors, safety officers, or CO on request.

4.1 Potential Stormwater Contaminants

Pollutants that may result from clearing, grading, excavation, demolition, and construction activities,
and have the potential to be present in stormwater runoff are listed in Table 4-1.

Table 4-1
Potential Stormwater Pollutants
Camp Young Judaea Camp Improvements

Waoodcreek, TX
Chemical/Physical

Material Description Stormwater Pollutants
Fertilizer Liquid or solid grains Nitrogen, phosphorous
Plaster White granules or powder Calcium sulfate, calcium carbonate, sulfuric acid
Cleaning solvents Colorless, blue, or yellow-green liquid 1::;::?1}11:)2:;‘::1};{;:,pr:tigllgtemnii(i:;]tliﬁzga es’
Asphalt Black solid Oil, petroleum distillates
Concrete White or gray solid Limestone, sand
Glue, adhesives White or yellow liquid Polymers, epoxies
Paints Various colored liquids — oxides, stoddard solven-t, tale,

calcium carbonate, arsenic

Curing compounds White liquid Naptha
azfgntamlnation e Liguid Soil, oil and grease, solids
Wood preservatives Clear amber or dark brown liquid Stoddard 501‘,8:;;);2:‘:::;1“?11?:1'ates’ arsenic,
Hydraulic fluid Red or brown viscous liquid Mineral oil
Gasoline Colorless, pale brown or pink liquid Benzene, ethyl benzene, toluene, xylenes, MTBE
Kerosene Pale yeilow liquid Coal oil, petroleum distillates
Antifreeze/coolant Clear green or yellow liquid Ethylene glycol, propylene glycol, heavy metals
Erosion Solid particles Soil, sediment
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Table 4-2 presents site-specific information regarding the stormwater pollution potential from project
SOurces.

Table 4-2
Potential Sources of Stormwater Contamination
Camp Young Judaea Camp Improvements

Woodcreek, TX
Source Potential Pollutants _ Potential Problems
Erosion of soil from cleared and graded areas
Cleared and graded areas Soil erosion, fertilizers have the potential to discharge into the site

drainages and eventually to Cypress Creek.

Accidental spills of gasoline and diesel fuel
from fueling construction equipment, leaking

Asphalt, concrete, paints, hydraulic fluid and antifreeze from

Asphalt paving hydraulic fluid, gasoline, construction equipment, erosion of exposed
antifreeze, soil erosion, curing and stockpiled soil, leaching of asphait
compounds, kerosene chemicals before curing is completed have

the potential to discharge into the site
drainages and eventually to Cypress Creek.

Leaking hydraulic fluid and antifreeze from
construction equipment, spills of gasoline and
diesel fuel from fueling construction
Construction site entrance AsPhalt, hydr?ulic f_luid, ga§¢?line, eq}nipment_, erosion of exposetli and stockpiled
antifreeze, soil erosion, fertilizer | soil, leaching of asphalt chemicals before
curing is completed have the potential to
discharge into the site drainages and
eventually to Cypress Creek.

Ruts caused by logging equipment and
Tree removal areas Soil erosion, fertilizer support vehicles can fill with water,

preventing complete revegetation,

4.2  Spill Control and Reporting

In case of spill of any hazardous, toxic, and radiological waste, work will be stopped. The CO and
Safety Office will be notified and spill control procedures will be initiated in accordance with the
Spill Prevention and Control Plan (included in the Construction EPP).

4.3  Spill Prevention

The following are the material management practices that will be used to reduce the risk of spills or
other accidental exposure of materials and substances to storm water runoff. The general
construction site superintendent is responsible for cleanup and disposition of spills.

43.1 Good Housekeeping

The following good housekeeping practices will be followed onsite during the construction
project.
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43.2

An effort will be made to store only enough product required to do the job.

All materials stored onsite will be stored in a neat, orderly manner in their appropriate
containers and, if possible, under a roof or other enclosure.

Products will be kept in their original containers with the original manufacturer’s label.
Substances will not be mixed with one another unless recommended by the
manufacturer.

Whenever possible, all of a product will be used up before disposing of the container.
Manufacturer’s recommendations for proper use and disposal will be followed.
Designation areas shall be established on the site for equipment maintenance and repair
(control of oil, grease and fuel spills)

Waste receptacles with regular collection for litter and construction debris.

Equipment wash down area on-site with appropriate control of wash waters (including
concrete truck wash down).

Protected storage areas for chemicals, paints, solvents, fertilizers and other potentially
toxic materials.

Adequately maintained sanitary facilities.

Proper control of raw materials stored on-site (for example, sand, aggregate and cement
used in the manufacture of concrete or stockpiles of topsoil).

Street sweeping or cleaning.

Verification that reinforced filter fabric fences are in proper condition prior to all rainfall
events.

The site superintendent will inspect daily to ensure proper use and disposal of materials
on-site.

Product specific practices are to be followed.

Hazardous Products

These practices will be used to reduce the risks associated with hazardous materials, if
hazardous materials are used.

433

Products will be kept in their original containers unless they are not resealable.
Original labels and material safety data sheets will be retained

If surplus product must be disposed, manufacturers or local and state recommended
methods for proper disposal will be followed.

Spill Prevention Practices

Spills and releases (of reportable quantities). The following steps must be taken:

e Notify the National Response Center at 800 424-8802 as soon as you have knowledge of the
spill.

o TCEQ must be notified within 14 calendar days to provide a description of the release, the
circumstances leading to the release and the date of the release.
Refer to Section IV, Federal Register, Part III.B, page 36501 for a complete description.
Provided the spill material, amount, and location.
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The permittee must notify the National Response Center (NRC) at 800-424-8802 in
accordance with the requirements of 40 CFR 110, 40 CFR 117, 40 CFR 355, and CFR 302
as soon as he or she has knowledge of the discharge. Copies of the written notification and
documentation that a verbal notification was made must be provided within 20 days. Should
a reportable event occur, the permit must be modified within 14 calendar days of knowledge
of the release to provide a description of the release, the circumstances leading to the
release, and the date of release. In addition, the SWPPP must be reviewed to identify
measures to prevent the reoccurrence of such releases and to respond to such releases, and
the plan must be modified where appropriate.

Spill cleanup equipment and materials shall be maintained at the work site. Exercise due
diligence to prevent, contain and respond to spills of hazardous material, hazardous
substances, hazardous wastes, sewage, regulated gas, petroleum, lubrication oil, and other
substances regulated by law. In the event of a spill, take prompt, effective action to stop,
contain, curtail, or otherwise limit the amount, duration, and severity of the spill/release. In
the event of any release the notification procedures found above shall be followed.

434 Fueling area

Fueling of equipment on the project site shall take place in an area designated by the contractor.
In the instance that a piece of equipment must be fueled in place, temporary containment
devices in addition to over-fill protection devices will be utilized.
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10.

Ten Elements of a Construction SWPPP

Limit Soil Disturbance- Efforts will be made in order to protect existing trees and vegetation
whenever possible during construction activities. Once construction activities have ceased in an
area, temporary controls will be implemented in order to alleviate soil disturbance.

Prevent Soil Erosion-Temporary and Permanent Stabilization controls will be implemented in order
to reduce soil erosion.

Protect Slopes- Temporary controls including matting will be used to protect slopes. Final grading
and installation of permanent stabilization will take place as soon as practicable.

Minimize Sediment Loss From Site- Silt fence will be installed around the footprint of the project
site on the inside of the curb (See attached drawing). Hay bales will be placed in front of catch
basins in order to filter sediment prior to entering storm drains. Construction entrance/exit points
will be stabilized with large course aggregate in order to reduce sediment tracking by vehicles from
the site.

Control Flow Rates- If areas are identified with high flow rates, temporary controls will be
implemented to control these flow rates.

Establish Construction Access- Construction vehicles will access the site using two entrance/exit
points while will be stabilized with large course aggregate. See Section 3D of this section for further
details.

Protect Drain Inlets- Silt fence installed around the project footprint is located inside the curb in
order to collect sediment prior to water entering drain inlets of storm drain system. Catch basins
within the footprint of construction activities will contain hay bales to reduce the amount of sediment
entering the storm drain system.

Control Dewatering- All water from flooded excavations shall be pumped to a dewatering facility.
All dewatering facilities shall be of the self-contained type with filters. Contractor will follow all of
the manufacturer’s operation and maintenance instructions. All dewatering discharge shall be
directly to the existing storm sewer collection system or stone energy dissipation if discharging to the
ground surface.

Control Waste and Pollutants- Spill and discharge control program to be utilized in order to control
waste and pollutants.

Construction Phasing- Every effort will be made to complete areas before moving on to other
activities in order to provide stabilization measures.
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50 STORM WATER MANAGEMENT CONTROL

Refer to TPDES General Permit TXR150000, Part IILF, Pages 28-36 for a complete description
5.1  Temporary Stabilization

Temporary soil stabilization will be provided for following conditions:

«  Construction activities cease for periods longer than 14 days, unless the construction
activities will resume within 21 days;

«  Turf placement is delayed and a quick cover is required to prevent erosion; or

+  Seasonal conditions preclude immediate permanent stabilization measures.

Temporary stabilization includes seeding and mulching.

5.1.1 Seeding

Final stabilization through seeding or sodding will not occur until the completion of all potential earth
disturbing activities. However as part of the SWPPP, staged seeding and/or sodding may be
performed in completed areas to prevent soil erosion and to help control runoff from storm events.

5.1.2 Mulching

Ground organic materials from clearing and grubbing operations will be the primary source of

mulch. Hay mulch will be used if the clearing and grubbing materials are insufficient to meet all
temporary stabilization needs.

52 Permanent Stabilization

Following the completion of construction activities, disturbed areas will be filled, graded, and/or
seeded, unless otherwise indicated. Excavating, filling, and/or plowing of temporary roadways may
be required to restore the area to near original conditions and permit the growth of vegetation.
Sufficient topsoil will be spread to provide a minimum depth of 4 inches of suitable soil for the growth
of grass. The entire area will be seeded and a uniform perennial vegetative cover will be established.

Restoration to original contours is not required. Permanent Stabilization may include earthwork,
seeding, mulching, and/or placing topsoil.

5.2.1 Earthwork

Diversion berms may be placed along the upslope side of access roads, construction entrance(s),
support facilities, and excavations to divert storm water runoff to controlled locations. Drainage
channels may also be placed to divert runoff flows if necessary.

10
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5.2.2 Seeding

Final stabilization through seeding or sodding will not occur until the completion of all potential earth
disturbing activities.

5.2.3 Soil Preparation

Soil Additives to include fertilizers and soil conditioners (rotted manure or peat) will be added to soils
to meet soil composition standards.

52.4 Topsoil

All topsoil necessary to complete the work will be obtained from topsoil stockpiles from grading and
excavating operations and, if necessary, from approved Base topsoil sources or from the native
organic material that has been screened to be free of roots, branches, stones and other deleterious
materials. Topsoil from approved sources and stockpiled topsoil will be natural, friable, topsoil
characteristic of representative soils in the vicinity that produce heavy growths of crops, grass, or
other vegetation. Topsoil will be applied to provide a compacted thickness of at least 4 inches.

53 Structural Controls

Storm water runoff controls for the site will consist of the control measures and the maintenance and
inspection practices discussed in this SWPPP. These control measures have been designed to retain
sediment onsite. The location and type of control measures that will be used are shown on the project
Design Drawings. Unless otherwise noted in this SWPPP or in the construction docurments, erosion,
sediment, and storm water control measures will be implemented, installed, and maintained according
to the standards and specifications of the Planning and Design Manual for the Control of Erosion,
Sediment, and Stormwater produced in April 1994 (USDA, 1994).

Structural practices that will be used during and/or following construction activities for storm water
runoff control are described in the following sections.

5.3.1 Silt Fence

Silt fences will be properly installed using the STATIC SLICING METHOD in accordance with
American Society for Testing and Materials (ASTM) D 6462-03. Silt fences will pond runoff and
hold sediments from storm runoff. Silt fence will not be installed in lieu of construction or temporary
sediment pond or basin.

Any inspected deficiencies and required repairs will be made within seven (7) calendar days. Close
attention will be paid to repair of damaged silt fence resulting from end runs and undercutting. Should
the fabric on a silt fence decompose or become ineffective, and the barrier is still necessary, the fabric
will be replaced promptly. Sediment deposits will be removed when deposits reach one-third of the
height of the barrier. When a silt fence is no longer required, it will be removed when final
stabilization is established. The immediate area occupied by the fence and any sediment deposits will
be shaped to an acceptable grade. The areas disturbed will be stabilized according to the approved
Contractor SWPPP.

11
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5.3.2 Rock Check Dams

Rock Berm or Check Dam using fiber rolls are recommended as velocity dissipation devices along
drainage channels. If rock berms are used, they will be constructed of open graded rock of 4 to 6
inches diameter. The graded rock will be secured with woven sheath of 1-inch diameter opening

(maximum) and wire diameter of 20 gauge (minimum). Sediment at 1/3 height of the berm or dam
will be removed.

5.3.3 Stabilized Construction Ingress/Egress

will establish, inspect, and maintain the stabilized construction
ingress/egress at the juncture between the unpaved new access road and the existing paved roadway.
will determine locations for stabilized construction entrance/egress on
drawing. The stabilized construction entrance/egress will be located away from waterways. The
minimum width and depth of entrance is 18 feet and 50 feet, respectively. The construction access
will have a wheel wash device and sediment trap unless it drains to a construction sediment pond. If
the access roadway is the major access roadway for other construction activities, or dusty conditions
would post adverse effect for existing facilities in operation, or muddy site conditions may impact

emergency vehicle access, will use temporary asphalt pavement for site access
roadway.

5.3.4 Protection for Staging, Parking, Material Storage, Borrow and Disposal Areas

Storm water control structures (silt fences, diversion berms, hay bales, sand bags) may be established
around the staging, parking, material stockpile, borrow, and disposal areas. Gravel also may be used
to stabilize these areas. Storm water control structure details are shown on Sheet 2.4.1 in the Design
Drawings. If used, the structures will be properly inspected and maintained.

A stabilized area with BMP control structures is required for laydown. If dusty conditions adversely
affect existing facilities in operation, will use temporary asphalt pavement for
laydown, unless a gravel laydown area is approved will inspect and maintain the
control structures at these locations.

Structural practices that may be used during and/or following construction activities for storm water
runoff control are described in the following sections.

5.3.5 Straw Bale Dike

Straw bale dikes (or dams) may be used for perimeter control and around the unpaved perimeter of
curbs and surface inlets, new manholes, and trenched material from the utility construction. Straw
bale dikes will only be used where the effectiveness is required for less than 3 months. When
sediment accumulates to a depth of 1/2 the height of the bale barrier, the sediment will be removed.

If used, straw bale dikes will be inspected to ensure that the bales are intact and adequately removing
sediment from storm runoff.

12
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5.3.6 Gravel Bag Berm
Gravel bag berms will use filter bags with ultra-violet light inhibitor fabric (reusable, woven, and with
no stitched seams) and gravels size of 3/8 to 3/4 inch diameter. It is acceptable for construction of
embankments for sediment basins, sediment barriers placed 10 feet from the toes of slopes, ditch

check dams to reduce flow velocity, and flow diversion dikes. will inspect
gravel bag berms after each rain, remove sediment, and reshape or replace gravel bags as needed.

5.3.7 Protection for New and Existing Inlets

Sediment logs or gravel filter bags with gravel (3 to 5 inches diameter) may be placed to prevent
sediment from entering new curb and surface inlets at the paved areas, and at existing surface or curb
inlets downstream from the disturbed site.

5.3.8 Outlet Protection Device

Outlet protection devices will be placed at existing and new drainage outlets to minimize soil scouring
by absorbing flow energy to produce non-erosive velocity. Examples include sour mats, turf
reinforcement mats, and sod/seeding.

5.3.9 Pipe Slope Drain

Pipe slope drains may be used for drainage areas that do not exceed 10 acres. The outlet of the pipe
drain will be inspected for erosion and the pipe will be checked for breakage.

5.3.10 Diversion or Earth Dike

Diversion dikes may be placed parallel to existing ground contours around the up-slope side of
disturbed areas to divert run-on water away from the disturbed areas. The dike height will be at least
1 foot greater than the calculated flow depth for a 10-year storm event. The side slopes of diversion
dikes will be less than 3 to 1.

5.3.11 Interceptor Swale

Interceptor swales will be installed to divert runoff from disturbed upland areas. The flow will be
directed to a sediment trapping device. Swale stabilization is required.

5.3.12 Excavated Sediment Trap

An Excavated Sediment Trap is acceptable for drainage area of less than 1 acre and with slope of 5
percent or less, where overflow capacity is needed, and in areas of heavy flow of 0.5 cubic feet per
second or greater. The recommended volume of the sediment trap is 35 cubic yards per acre disturbed
area. . will remove and dispose of sediment when it accumulates to 1/2 of the
filter stone height.

5.3.13 Filter Sock and Sediment Log

The Filter Sock (Tube) or Sediment Log is a sediment control device that is biodegradable and is free
of weed and seed. The filter sock or sediment log can be used as soil amendment material after site
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stabilization. The log or filter sock (tube) is porous and reusable. It holds its shape and retains
sediments from storm water that passes through the log or sock (tube). It is typically placed in swales
and storm grates to polish water quality. It is also used as a perimeter control at a distance of 10 feet
away from stockpiled material and for construction of catch basins. The standard size log or sock
(tube) is 12-inch diameter or less. For concentrated flow area, a minimum of 20-inch diameter log or
sock (tube) will be used.

5.3.14 Soil Stabilization

A vegetative buffer strip with a minimum of 10-feet width, will be placed on disturbed area adjacent
to curbs, gutters, and surface grates, perimeters of disturbed construction site, and disturbed t areas

adjacent to concrete or asphalt pavement. Soil stabilization is required on exposed soil by the 14th
day if no construction is scheduled in the next 7 days.
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54  Storm Water Management

Storm water management practices include all of the following measure employed to control storm
water runoff and reduce discharge of pollutants from the construction site. Typical approaches
employed to achieve this goal include controlling drainage and drainage patterns in a manner that
matches preconstruction conditions. Regardless of the approach, these practices must be described
in the SWPPP and implemented. Storm water management efforts must be documented while the
permit is in effect.

The Following records shall be maintained and attached to the SWPPP and made readily available
upon request to the parties listed in Part II1.D.1 of TXR 150000:
e The dates when grading activities occur;
o The dates when construction activities temporarily or permanently cease on a portion of the
site, and
¢ The dates when stabilization measures are initiated.

5.5 Other Pollution Prevention Controls

5.5.1 Waste Disposal

All waste material except scrap timber and brush will be collected and stored in a secure metal
dumpster (or equivalent). The waste container will be inspected regularly with contents disposed
of properly by the contractor. No construction waste materials will be buried on-site. No waste
oil or other petroleum-based products should be disposed of on-site (e.g., buried, poured, etc.),
but should be taken off-site for proper disposal.

Hazardous Waste: No hazardous waste is expected to be generated or encountered in the
project. In the even that hazardous waste is encountered, all hazardous waste materials will be
disposed of in a manner specified by local and State regulations and/or by the manufacturer.
Site personnel will be instructed to be aware of this requirement.

Sanitary Waste: All sanitary waste must be collected from portable units as required and
disposed of properly off-site.

Public roads, which provide access to the construction site, must be monitored for any tracking
of sediments (mud, etc.) from the site onto the road as follow:
*»  Weekly during dry periods, and
o Daily after rainfall events that leave the work area wet while construction activity is
proceeding.

A Stabilized Construction Exit (SCE) shall be installed at the location as shown on the attached
drawings. The SCE is necessary to keep soils on the construction site and prevent transport of
these soils from the site onto paved roadways.

5.5.2 State/Local Waste Disposal, Sanitary Sewer and Septic System Regulations
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Any regulations that may apply to the type of construction proposed must be identified.

5.5.3 Pollution Sources other Than Construction

All on-site vehicles will be monitored for leaks and receive proper preventative maintenance to
reduce the chance of leakage. Petroleum products must be stored in tightly sealed containers,
which are clearly labeled. All spills must be cleaned up immediately after discovery. Waste oil
and other petroleum products shall not be discharged into the ground. Petroleum producis used
on-site shall be applied/used according to the manufacturer’s recommendations.

5.5.4 Offsite Vehicle Tracking

Construction vehicles will access the site using the facility entrance off Doolittle Drive. To
minimize the amount of sediment loss to nearby roads, access to the construction site should be
limited to as few points as possible.

5.5.5 Dewatering

All water from flooded excavations shall be pumped to a dewatering facility. All dewatering
facilities shall be of the self-contained type with filters. Contractor will follow all of the
manufacturer’s operation and maintenance instructions. All dewatering discharge shall be
directly to the existing storm sewer collection system or stone energy dissipation if discharging
to the ground surface. There will be no discharge of excavation ground water to the sanitary
sewer or storm sewer drains without prior specific authorization.

5.5.6 Approved State or Local Plans

Permitee’s must identify federal, state or local regulations in order to ensure this SWPPP is
consistent with their requirements for sediment and erosion site plans (or permits), or storm
water management site plans (or permits). The measures used to control erosion and
sedimentation must address other federal, state, and local regulations. A state of local authority
may require amendments to this SWPPP. The state of local authority must send the permittee
written notice that amendments are to be made with the proper documentation of authority to

make such a request. This SWPPP Must be updated to remain consistent with all applicable
requirements or changes.
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5.6 Authorized Non-Stormwater Discharges Anticipated During the Project

The following non-storm water discharges from active construction sites are authorized by this
permit provided the non-storm water component of the discharges is in compliance with Part ILA.3
{(Non-Storm Water Discharges. Refer to TPDES General Permit TXR 150000, Part I1.A.3, pages 10-
11 for a complete description.

Discharges from firefighting activities
Uncontaminated fire hydrant flushings, which include flushings from systems that utilize
potable water, surface water, or groundwater that does not contain additional pollutants.
e Water from the routine external washing of vehicles, the external portion of buildings or
structures, and pavement, where detergents and soaps are not used and where spills or leaks
of toxic or hazardous materials have not occurred, and where the purpose is to remove mud,
dirt, or dust;
Uncontaminated water used to control dust;
Potable water sources including waterline flushings;
Uncontaminated air conditioning condensate;
Uncontaminated ground water or spring water, including foundation or footing drains where
flows are not contaminated with industrial materials such as solvents; and
Lawn watering and similar irrigation drainage.
Other permitted discharges: Any discharge under a separate MPDES, TPDES, or TCEQ
permit may be combined with discharges authorized by this general permit, provided those
discharges comply with the associated permit.
These effluents are to be controlled as required to minimize creation of sediment discharge to
offsite drainage structures.

The washout of concrete trucks associated with off-site production facilities may be conducted
at regulated construction sites in accordance with the requirements of Pert V of the General
Permit.
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5.7  Inspections
INSPECTION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROLS

All BMP and control structures will be inspected at least once every 14 calendar days and within 24
hours following any storm event resulting in 0.5 inch or more of precipitation. In general, during
construction activities, all erosion, sediment, and storm water control measures will be checked daily
and after each runoff-producing rainfall event. Any required repairs will be made immediately.

The inspection schedule and documentation procedures have been designed so that erosion and
sediment control measures, vegetation, and other protective measures identified in the SWPPP are
maintained in good and effective operating condition. Inspection of erosion and soil loss from the
outfall and perimeter of the site will be performed. Temporary erosion control measures will be
inspected for bare spots and washouts. Sediment control structures will be inspected for breaches and
for sediment accumulation. Discharge points will be inspected for signs of erosion or sediment.
Locations where vehicles enter and leave the site will be checked for signs of off-site sediment
tracking, including erosion control structure at contractor staging, material borrow, disposal, and
stockpiled areas. Inspection results will be recorded on the Inspection and Maintenance Report form.
A copy of the Inspection and Maintenance Report form is included as Attachment 1.

58 Schedule

The following list includes, but is not limited to, areas that will be inspected by the qualified personnel
at least once every seven calendar days and within 24 hours after the end of a storm that results in 0.5
inch or more of precipitation:

+ Disturbed areas of the construction site that have not undergone final stabilization;

« Areas used for the storage of materials that are exposed to precipitation that have not
undergone final stabilization;

+ Structural control measures; and

+ Locations of vehicle ingress and egress.

For any non-compliance incident, a report summarizing the scope of inspection, the name and
qualifications of the inspector, the date of inspection, major observations relating to the
implementation of the SWPPP, and actions taken in accordance with the Permit will be retained as
part of the SWPPP for at least three years after final stabilization of site.

5.9 Retention of Records

will retain a copy of the SWPPP at the project site from the date of project
commencement to the date of final stabilization. will retain copies of the SWPPP
and all reports as required by the Permit and records of all data used for a minimum of three years
after the final stabilization date. All written correspondence under the Permit will be directed to the
TCEQ. Records may include:

1. A copy of the SWPPP;
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2. All reports and actions required, including a copy of the construction site notice;

3. All data used to complete the NOI, if an NOI is required;

4. All records of submittal of forms submitted to the operator of any MS4 receiving the

discharge and to the secondary operator of a large construction site, if applicable.

Additionally a binder of documents that demonstrate compliance with the Stormwater Construction
Activity permit will be created and maintained. At the end of the project the binder will be turned
into the Contracting Officer and become property of the Government. An Advance copy of the
Registration Statement shall be provided to the Contracting Officer immediately after the form is
presented to the permitting agency. The binder shall include:
A copy of the Permit Registration Statement;
Proof of permit fee payment;
SWPPP and SWPPP update amendments;
Inspection reports;
Copies of correspondence and a copy of the permit Notice of Termination.

Al

5.10 Repair, Modification, and Revision

Based on the results of the inspection, any inadequate control measures or control measures in
disrepair will be replaced, modified, or repaired as soon as practicable (i.c., before the next rain event,
if possible, and in no case more than seven days after the need is identified). If the site description
and pollution prevention measures in the SWPPP need to be revised based on the results of an
inspection, those revisions will be completed in accordance with the Permit, following the inspection
identifying the need.

5.11 Maintenance

Maintenance activities will be undertaken so that vegetation, erosion, and sediment control measures
and other protective measures identified in the SWPPP drawings are kept in good and effective
operating condition. Maintenance needs identified by inspections or by other means will be
accomplished as soon as practicable. All erosion, sediment, and storm water control measures will
be checked every 14 days and within 24 hours after each runoff-producing rainfall event. Any
required repairs will be made immediately. The following items will be checked:

» The construction entrance(s)/exit(s) will be maintained in a condition that will minimize
tracking sediment onto roads, including the addition of stone or other repairs;

« Silt fencing will be checked daily for undermining or deterioration of the fabric; sediment
will be removed when the level of sediment deposition causes “bulging” or reaches one-half
of the fabric height;

» Diversion structures will be checked daily for integrity; any damage identified will be
repaired immediately.

In addition to the practices listed above, the project will be monitored as required by this SWPPP and

Texas Construction Site BMP Handbook and the Texas Storm Water Management and Sediment
Control Handbook to ensure the maintenance and effectiveness of the erosion control measures.

19



Construction Stormwater Pollution Prevention Plan
Camp Young Judaea Camp Improvements
Woodcreek, Texas

5.12 Employee Training
A training program will be developed and implemented to educate employees about the requirements
of the SWPPP. The training program will include background on the components and objectives of
the SWPPP and hands-on training in erosion and sediment control implementation; spill prevention;
spill response; good housekeeping procedures; material handling; waste disposal and control;

equipment fueling and maintenance procedures; and proper storage, washing, and inspection
procedures. All employees will be trained prior to their first day on the site.
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Texas Commission on Environmental Quality
P.O. Box 13087, Austin, Texas 78711-3087

GENERAL PERMIT TO DISCHARGE UNDER THE
TEXAS POLLUTANT DISCHARGE ELIMINATION SYSTEM

under provisions of
Section 402 of the Clean Water Act
and Chapter 26 of the Texas Water Code

This permit supersedes and replaces
TPDES General Permit No. TXR150000, issued March 5, 2008

Construction sites that discharge stormwater associated with construction activity
located in the state of Texas

may discharge to surface water in the state

only according to monitoring requirements and other conditions set forth in this general
permit, as well as the rules of the Texas Commission on Environmental Quality (TCEQ or
Commission), the laws of the State of Texas, and other orders of the Commission of the
TCEQ. The issuance of this general permit does not grant to the permittee the right to use
private or public property for conveyance of stormwater and certain non-stormwater
discharges along the discharge route. This includes property belonging te but not limited to
any individual, partnership, corporation or other entity, Neither does this general permit
authorize any invasion of personal rights nor any violation of federal, state, or local laws or
regulations. Itis the fesponsibility of the permittee to a¢quire property rights as may be
necessary to use the discharge route,

This general permit and the authorization contained herein shall expire at midnight, five
years from the permit effective date.

EFFECTIVE DATE: March 5, 2013

1ssuep paTE: FEB 19 2013 $WL.)-,AI\M
For
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Part 1.

Flow Chart and Definitions

TPDES General Permit TXR150000

Section A. Flow Chart to Determine Whether Coverage is Required

How much land will be disturbed? (*1)

< | acre 1 or more acres
*hH *1n
Y
NO Do you meet the VES Will 5 or more
- definition of acres be disturbed?
“operator?” (*2) (*1)
NQ YES
Permit Coverage Required

e Prepare and Implement SWP3

e Post Site Notice

*  Submit Copy of Site Notice to

MS4 Operator Y
f Are you 2 “primary
NO operator?” (*2)
k

-
Permit Coverage Not BES v
Required, Unless Part Permit Coverage Required
of 8 Lerger Common * Prepare and Implement SWP3
Plan of Devclopment o  Submit NOI to TCEQ

or Sale s Post Site Notice
p, s  Submit Capy of NOI to MS4
Operator

*l

To determine the size of the construction project, use the size of the entire area to be disturbed, and

include the size of the larger common plan of development or sale, if the project is part of a larger
project (refer to Part 1.B., “Definitions,” for an explanation of “common plan of development or sale”).

(*2)

Section B. of this permit.
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Section B. Definitions

Arid Areas - Areas with an average annual rainfall of o to 10 inches.

Best Management Practices (BMPs) - Schedules of activities, prohibitions of practices,
maintenance procedures, structural controls, local ordinances, and other management
practices to prevent or reduce the discharge of pollutants. BMPs also include treatment
requirements, operating procedures, and practices to control construction site runoff, spills
or leaks, waste disposal, or drainage from raw material storage areas.

Commencement of Construction - The initial disturbance of soils associated with
clearing, grading, or excavation activities, as well as other construction-related activities
(e.g., stockpiling of fill material, demolition).

Common Plan of Development - A construction activity that is completed in separate
stages, separate phases, or in combination with other construction activities. A common
plan of development (also known as a “common plan of development or sale”) is identified
by the documentation for the construction project that identifies the scope of the project, and
may include plats, blueprints, marketing plans, contracts, building permits, a public notice
or hearing, zoning requests, or other similar documentation and activities. A common plan
of development does not necessarily include all construction projects within the jurisdiction
of a public entity (e.g., a city or university). Construction of roads or buildings in different
parts of the jurisdiction would be considered separate “common plans,” with only the
interconnected parts of a project being considered part of a “common plan” (e.g., a building
and its associated parking lot and driveways, airport runway and associated taxiways, a
building complex, etc.). Where discrete construction projects occur within a larger common
plan of development or sale but are located Ya mile or more apart, and the area between the
projects is not being disturbed, each individual project can be treated as a separate plan of
development or sale, provided that any interconnecting road, pipeline or utility project that
is part of the same “common plan” is not included in the area to be disturbed.

Construction Activity - Includes soil disturbance activities, including clearing, grading,
and excavating; and does not include routine maintenance that is performed to maintain the
original line and grade, hydraulic capacity, or original purpose of the site (e.g., the routine
grading of existing dirt roads, asphalt overlays of existing roads, the routine clearing of
existing right-of-ways, and similar maintenance activities). Regulated construction activity is
defined in terms of small and large construction activity,

Dewatering — The act of draining rainwater or groundwater from building foundations,
vaults, and trenches,

Discharge — For the purposes of this permit, the drainage, release, or disposal of pollutants
in stormwater and certain non-stormwater from areas where soil disturbing activities (e.g.,
clearing, grading, excavation, stockpiling of fill material, and demolition), construction
materials or equipment storage or maintenance (e.g., fill piles, borrow area, concrete truck
wash out, fueling), or other industrial stormwater directly related to the construction process
(e.g., concrete or asphalt batch plants) are located.

Drought-Stricken Area - For the purposes of this permit, an area in which the National
Oceanic and Atmospheric Administration’s U.S. Seasonal Drought Outlook indicates for the
period during which the construction will oceur that any of the following conditions are
likely: (1) “Drought to persist or intensify”, (2) “Drought ongoing, some improvement”, (3)
“Drought likely to improve, impacts ease”, or (4) “Drought development likely”. See
http://www.cpe.ncep.noaa.gov/products/expert _assessment/seasonal drought html,

Edwards Aquifer - As defined under Texas Administrative Code (TAC) § 213.3 of this title
(relating to the Edwards Aquifer), that portion of an arcuate belt of porous, water-bearing,
predominantly carbonate rocks known as the Edwards and Associated Limestones in the
Balcones Fault Zone trending from west to east to northeast in Kinney, Uvalde, Medina,
Bexar, Comal, Hays, Travis, and Williamson Counties; and composed of the Salmon Peak
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Limestone, McKnight Formation, West Nueces Formation, Devil's River Limestone, Person
Formation, Kainer Formation, Edwards Formation, and Georgetown Formation. The
permeable aquifer units generally overlie the less-permeable Glen Rose Formation to the
south, overlie the less-permeable Comanche Peak and Walnut Formations north of the
Colorado River, and underlie the less-permeable Del Rio Clay regionally.

Edwards Aquifer Recharge Zone - Generally, that area where the stratigraphic units
constituting the Edwards Aquifer crop out, including the outcrops of other geologic
formations in proximity to the Edwards Aquifer, where caves, sinkholes, faults, fractures, or
other permeable features would create a potential for recharge of surface waters into the
Edwards Aquifer. The recharge zone is identified as that area designated as such on official
maps located in the offices of the Texas Commission on Environmental Quality (TCEQ) and
the appropriate regional office. The Edwards Aquifer Map Viewer, located at
http://www.tceq.texas.gov/compliance/field ops/eapp/mapdisclaimer.html], can be used to
determine where the recharge zone is located.

Edwards Aquifer Contributing Zone - The area or watershed where runoff from
precipitation flows downgradient to the recharge zone of the Edwards Aquifer. The
contributing zone is located upstream (upgradient) and generally north and northwest of the
recharge zone for the following counties: all areas within Kinney County, except the area
within the watershed draining to Segment No. 2304 of the Rio Grande Basin; all areas within
Uvalde, Medina, Bexar, and Comal Counties; all areas within Hays and Travis Counties,
except the area within the watersheds draining to the Colorado River above a point 1.3 miles
upstream from Tom Miller Dam, Lake Austin at the confluence of Barrow Brook Cove,
Segment No. 1403 of the Colorado River Basin; and all areas within Williamson County,
except the area within the watersheds draining to the Lampasas River above the dam at
Stillhouse Hollow reservoir, Segment No. 1216 of the Brazos River Basin. The contributing
zone is illustrated on the Edwards Aquifer map viewer at
http://www.tceq.texas.gov/compliance/field ops/eapp/mapdisclaimer.html.

Effluent Limitations Guideline (ELG) - Defined in 40 Code of Federal Regulations
(CFR) § 122.2 as a regulation published by the Administrator under § 304(b) of the Clean
Water Act (CWA) to adopt or revise effluent limitations.

Facility or Activity — For the purpose of this permit, a construction site or construction
support activity that is regulated under this general permit, including all contiguous land and
fixtures (for example, ponds and materials stockpiles), structures, or appurtances used at a
construction site or industrial site described by this general permit.

Final Stabilization - A construction site status where any of the following conditions are
met:

A. All soil disturbing activities at the site have been completed and a uniform (that is, evenly
distributed, without large bare areas) perennial vegetative cover with a density of at least
20% of the native background vegetative cover for the area has been established on all
unpaved areas and areas not covered by permanent structures, or equivalent permanent
stabilization measures (such as the use of riprap, gabions, or geotextiles) have been
employed.

B. For individual lots in a residential construction site by either:

(1) the homebuilder completing final stabilization as specified in condition (a) above; or

(2) the homebuilder establishing temporary stabilization for an individual lot prior to
the time of transfer of the ownership of the home to the buyer and after informing the
homeowner of the need for, and benefits of, final stabilization. If temporary
stabilization is not feasible, then the homebuilder may fulfill this requirement by
retaining perimeter controls or BMPs, and informing the homeowner of the need for
removal of temporary controls and the establishment of final stabilization.
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Fullfillment of this requirement must be documented in the homebuilder’s
stormwater pollution prevention plan (SWP3).

C. For construction activities on land used for agricultural purposes (such as pipelines
across crop or range land), final stabilization may be accomplished by returning the
disturbed land to its preconstruction agricultural use. Areas disturbed that were not
previously used for agricultural activities, such as buffer strips immediately adjacent to
surface water and areas that are not being returned to their preconstruction agricultural
use must meet the final stabilization conditions of condition (a) above.

D. Inarid, semi-arid, and drought-stricken areas only, all soil disturbing activities at the site
have been completed and both of the following criteria have been met:

(1) Temporary erosion control measures (for example, degradable rolled erosion control
product) are selected, designed, and installed along with an appropriate seed base to
provide erosion control for at least three years without active maintenance by the
operator, and

(2) The temporary erosion control measures are selected, designed, and installed to
achieve 70% of the native background vegetative coverage within three years.

Hyperchlorination of Waterlines — Treatment of potable water lines or tanks with

chlorine for disinfection purposes, typically following repair or partial replacement of the
waterline or tank, and subsequently flushing the contents,

Impaired Water - A surface water body that is identified on the latest approved CWA
§303(d) List as not meeting applicable state water quality standards. Impaired waters
include waters with approved or established total maximum daily loads (TMDLs), and those
where a TMDL has been proposed by TCEQ but has not yet been approved or established.

Indian Country Land - (from 40 CFR §122.2) (1) all land within the limits of any Indian
reservation under the jurisdiction of the United States government, notwithstanding the
issuance of any patent, and, including rights-of-way running through the reservation; (2) all
dependent Indian communities with the borders of the United States whether within the
originally or subsequently acquired territory thereof, and whether within or without the
limits of a state; and (3) all Indian allotments, the Indian titles to which have not been
extinguished, including rights-of-way running through the same.

Indian Tribe - (from 40 CFR §122.2) any Indian Tribe, band, group, or community

recognized by the Secretary of the Interior and exercising governmental authority over a
Federal Indian Reservation,

Large Construction Activity - Construction activities including clearing, grading, and
excavating that result in land disturbance of equal to or greater than five (5) acres of land.
Large construction activity also includes the disturbance of less than five (5) acres of total
land area that is part of a larger common plan of development or sale if the larger common
plan will ultimately disturb equal to or greater than five (5) acres of land. Large construction
activity does not include routine maintenance that is performed to maintain the original line
and grade, hydraulic capacity, or original purpose of the site (for example, the routine
grading of existing dirt roads, asphalt overlays of existing roads, the routine clearing of
existing right-of-ways, and similar maintenance activities.)

Linear Project — Includes the construction of roads, bridges, conduits, substructures,
pipelines, sewer lines, towers, poles, cables, wires, connectors, switching, regulating and
transforming equipment and associated ancillary facilities in a long, narrow area.

Minimize - To reduce or eliminate to the extent achievable using stormwater controls that

are technologically available and economically practicable and achievable in light of best
industry practices.
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Municipal Separate Storm Sewer System (MS4) - A separate storm sewer system
owned or operated by the United States, a state, city, town, county, district, association, or
other public body (created by or pursuant to state law) having jurisdiction over the disposal
of sewage, industrial wastes, stormwater, or other wastes, including special districts under
state law such as a sewer district, flood control or drainage district, or similar entity, or an
Indian tribe or an authorized Indian tribal organization, that discharges to surface water in
the state.

Notice of Change (NOC) — Written notification to the executive director from a
discharger authorized under this permit, providing changes to information that was
previously provided to the agency in a notice of intent form.

Notice of Intent (NOI) - A written submission to the executive director from an applicant
requesting coverage under this general permit.

Notice of Termination (NOT) - A written submission to the executive director from a
discharger authorized under a general permit requesting termination of coverage.

Operator - The person or persons associated with a large or small construction activity that
is either a primary or secondary operator as defined below:

Primary Operator — the person or persons associated with a large or small
construction activity that meets either of the following two criteria:

(a) the person or persons have on-site operational control over construction plans and
specifications, including the ability to make modifications to those plans and
specifications; or

(b) the person or persons have day-to-day operational control of those activities at a
construction site that are necessary to ensure compliance with a Storm Water
Pollution Prevention Plan (SWP3) for the site or other permit conditions (for
example, they are authorized to direct workers at a site to carry out activities
required by the SWP3 or comply with other permit conditions).

Secondary Operator — The person or entity, often the property owner, whose
operational control is limited to:

(a) the employment of other operators, such as a general contractor, to perform or
supervise construction activities; or

(b) the ability to approve or disapprove changes to construction plans and specifications,
but who does not have day-to-day on-site operational control over construction
activities at the site.

Secondary operators must either prepare their own SWP3 or participate in a shared
SWP3 that covers the areas of the construction site where they have control over the
plans and specifications.

If there is not a primary operator at the construction site, then the secondary operator is
defined as the primary operator and must comply with the requirements for primary
operators.

Outfall - For the purpose of this permit, a point source at the point where stormwater runoff
associated with construction activity discharges to surface water in the state and does not
include open conveyances connecting two municipal separate storm sewers, or pipes,
tunnels, or other conveyances that connect segments of the same stream or other water of
the U.S. and are used to convey waters of the U.S.

Permittee - An operator authorized under this general permit. The authorization may be
gained through submission of a notice of intent, by waiver, or by meeting the requirements
for automatic coverage to discharge stormwater runoff and certain non-stormwater
discharges.
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Point Source - (from 40 CFR §122.2) Any discernible, confined, and discrete conveyance,
including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure,
container, rolling stock concentrated animal feeding operation, landfill leachate collection

system, vessel or other floating craft from which pollutants are, or may be, discharged. This

term does not include return flows from irrigated agriculture or agricultural stormwater
runoff.

Pollutant - Dredged spoil, solid waste, incinerator residue, sewage, garbage, sewage sludge,
filter backwash, munitions, chemical wastes, biclogical materials, radioactive materials, heat,
wrecked or discarded equipment, rock, sand, cellar dirt, and industrial, municipal, and
agricultural waste discharged into any surface water in the state. The term "pollutant” does
not include tail water or runoff water from irrigation or rainwater runoff from cultivated or
uncultivated rangeland, pastureland, and farmland. For the purpose of this permit, the term
“pollutant” includes sediment.

Pollution - (from Texas Water Code (TWC) §26.001(14)) The alteration of the physical,
thermal, chemical, or biological quality of, or the contamination of, any surface water in the
state that renders the water harmful, detrimental, or injurious to humans, animal life,
vegetation, or property or to public health, safety, or welfare, or impairs the usefulness or the
public enjoyment of the water for any lawful or reasonable purpose.

Rainfall Erosivity Factor (R factor) - the total annual erosive potential that is due to
climatic effects, and is part of the Revised Universal Soil Loss Equation (RUSLE).

Receiving Water - A “Water of the United States” as defined in 40 CFR §122.2 into which
the regulated stormwater discharges.

Semiarid Areas - areas with an average annual rainfall of 10 to 20 inches

Separate Storm Sewer System - A conveyance or system of conveyances (including
roads with drainage systems, streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains), designed or used for collecting or conveying stormwater; that is
not a combined sewer, and that is not part of a publicly owned treatment works (POTW).

Small Construction Activity - Construction activities including clearing, grading, and
excavating that result in land disturbance of equal to or greater than one (1) acre and less
than five (5) acres of land. Small construction activity also includes the disturbance of less
than one (1) acre of total land area that is part of a larger common plan of development or
sale if the larger common plan will ultimately disturb equal to or greater than one (1) and
less than five (5) acres of land. Small construction activity does not include routine
maintenance that is performed to maintain the original line and grade, hydraulic capacity, or
original purpose of the site (for example, the routine grading of existing dirt roads, asphalt
overlays of existing roads, the routine clearing of existing right-of-ways, and similar
maintenance activities.)

Steep Slopes — Where a state, Tribe, local government, or industry technical manual (e.g.
stormwater BMP manual) has defined what is to be considered a “steep slope”, this permit’s
definition automatically adopts that definition. Where no such definition exists, steep slopes
are automatically defined as those that are 15 percent or greater in grade.

Stormwater (or Stormwater Runoff) - Rainfall runoff, snow melt runoff, and surface
runoff and drainage.

Stormwater Associated with Construction Activity - Stormwater runoff from a
construction activity where soil disturbing activities (including clearing, grading, excavating)
result in the disturbance of one (1) or more acres of total land area, or are part of a larger

common plan of development or sale that will result in disturbance of one (1) or more acres
of total land area.

Structural Control (or Practice) - A pollution prevention practice that requires the
construction of a device, or the use of a device, to reduce or prevent pollution in stormwater
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runoff. Structural controls and practices may include but are not limited to: silt fences,
earthen dikes, drainage swales, sediment traps, check dams, subsurface drains, storm drain
inlet protection, rock outlet protection, reinforced soil retaining systems, gabions, and
temporary or permanent sediment basins.

Surface Water in the State - Lakes, bays, ponds, impounding reservoirs, springs, rivers,
streams, creeks, estuaries, wetlands, marshes, inlets, canals, the Gulf of Mexico inside the
territorial limits of the state (from the mean high water mark (MHWM) out 10.36 miles into
the Gulf), and all other bodies of surface water, natural or artificial, inland or coastal, fresh
or salt, navigable or nonnavigable, and including the beds and banks of all water-courses and
bodies of surface water, that are wholly or partially inside or bordering the state or subject to
the jurisdiction of the state; except that waters in treatment systems which are authorized by
state or federal law, regulation, or permit, and which are created for the purpose of waste
treatment are not considered to be water in the state.

Temporary Stabilization - A condition where exposed soils or disturbed areas are
provided a protective cover or other structural control to prevent the migration of pollutants.
Temporary stabilization may include temporary seeding, geotextiles, mulches, and other
techniques to reduce or eliminate erosion until either permanent stabilization can be
achieved or until further construction activities take place.

Total Maximum Daily Load (TMDL) - The total amount of a pollutant that a water body
can assimilate and still meet the Texas Surface Water Quality Standards.

Turbidity — A condition of water quality characterized by the presence of suspended solids
and/or organic material.

Waters of the United States - (from 40 CFR §122.2) Waters of the United States or
waters of the U.S. means:

(a) all waters which are currently used, were used in the past, or may be susceptible to
use in interstate or foreign commerce, including all waters which are subject to the
ebb and flow of the tide;

(b) all interstate waters, including interstate wetlands;

(c) all other waters such as intrastate lakes, rivers, streams (including intermittent
streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows,
playa lakes, or natural ponds that the use, degradation, or destruction of which would
affect or could affect interstate or foreign commerce including any such waters:

(1) which are or could be used by interstate or foreign travelers for recreational or
other purposes;

(2) from which fish or shellfish are or could be taken and sold in interstate or foreign
commerce; or

(3) which are used or could be used for industrial purposes by industries in interstate
commerce;

(d) all impoundments of waters otherwise defined as waters of the United States under
this definition;

(e) tributaries of waters identified in paragraphs (a) through (d) of this definition;
(f) the territorial sea; and

(g) wetlands adjacent to waters (other than waters that are themselves wetlands)
identified in paragraphs (a) through (f) of this definition,

Waste treatment systems, including treatment ponds or lagoons designed to meet the
requirements of CWA (other than cooling ponds as defined in 40 CFR §423.11(m) which also
meet the criteria of this definition) are not waters of the U.S. This exclusion applies only to
manmade bodies of water which neither were originally created in waters of the U.S. (such as
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disposal area in wetlands) nor resulted from the impoundment of waters of the U.S. Waters
of the U.S. do not include prior converted cropland. Notwithstanding the determination of
an area’s status as prior converted cropland by any other federal agency, for the purposes of
the CWA, the final authority regarding CWA jurisdiction remains with EPA.

PartII. Permit Applicability and Coverage

Section A. Discharges Eligible for Authorization

1. Stormwater Associated with Construction Activity

Discharges of stormwater runoff from small and large construction activities may be
authorized under this general permit.

2. Discharges of Stormwater Associated with Construction Support Activities

Examples of construction support activities include, but are not limited to, concrete
batch plants, rock crushers, asphalt batch plants, equipment staging areas, material
storage yards, material borrow areas, and excavated material disposal areas.
Construction support activities authorized under this general permit are not commercial
operations, and do not serve multiple unrelated construction projects. Discharges of
stormwater runoff from construction support activities may be authorized under this
general permit, provided that the following conditions are met:

(a) the activities are located within one (1) mile from the boundary of the permitted
construction site and directly support the construction activity;

(b) an SWP3 is developed for the permitted construction site according to the provisions
of this general permit, and includes appropriate controls and measures to reduce
erosion and discharge of pollutants in stormwater runoff from the construction
support activities; and

(c) the construction support activities either do not operate beyond the completion date
of the construction activity or, at the time that they do, are authorized under separate
Texas Pollutant Discharge Elimination System (TPDES) authorization. Separate
TPDES authorization may include the TPDES Multi Sector General Permit (MSGP),
TXR050000 (related to stormwater discharges associated with industrial activity),
separate authorization under this general permit if applicable, coverage under an

alternative general permit if available, or authorization under an individual water
quality permit.

3. Non-Stormwater Discharges

The following non-stormwater discharges from sites authorized under this general
permit are also eligible for authorization under this general permit:

(a) discharges from fire fighting activities (fire fighting activities do not include washing
of trucks, run-off water from training activities, test water from fire suppression
systems, or similar activities);

(b) uncontaminated fire hydrant flushings (excluding discharges of hyperchlorinated
water, unless the water is first dechlorinated and discharges are not expected to
adversely affect aquatic life), which include flushings from systems that utilize
potable water, surface water, or groundwater that does not contain additional
pollutants (uncontaminated fire hydrant flushings do not include systems utilizing
reclaimed wastewater as a source water);

(¢) water from the routine external washing of vehicles, the external portion of buildings
or structures, and pavement, where detergents and soaps are not used, where spills
or leaks of toxic or hazardous materials have not occurred (unless spilled materials
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have been removed; and if local state, or federal regulations are applicable, the
materials are removed according to those regulations), and where the purpose is to
remove mud, dirt, or dust;

{d} uncontaminated water used to control dust;

(e) potable water sources, including waterline flushings, but excluding discharges of
hyperchlorinated water, unless the water is first dechlorinated and discharges are not
expected to adversely affect aquatic life;

(f) uncontaminated air conditioning condensate;

(g) uncontaminated ground water or spring water, including foundation or footing
drains where flows are not contaminated with industrial materials such as solvents;
and

(h) lawn watering and similar irrigation drainage.
4. Other Permitted Discharges

Any discharge authorized under a separate National Pollutant Discharge Elimination
System (NPDES), TPDES, or TCE(Q) permit may be combined with discharges authorized
by this general permit, provided those discharges comply with the associated permit.

Section B. Concrete Truck Wash Out

The wash out of concrete trucks at regulated construction sites must be performed in
accordance with the requirements of Part V of this general permit.

Section C. Limitations on Permit Coverage

1. Post Construction Discharges

Discharges that occur after construction activities have been completed, and after the
construction site and any supporting activity site have undergone final stabilization, are
not eligible for coverage under this general permit. Discharges originating from the sites
are not authorized under this general permit following the submission of the notice of
termination (NOT) or removal of the appropriate site notice, as applicable, for the
regulated construction activity.

2. Prohibition of Non-Stormwater Discharges

Except as otherwise provided in Part I A. of this general permit, only discharges that are
composed entirely of stormwater associated with construction activity may be
authorized under this general permit.

3. Compliance With Water Quality Standards

Discharges to surface water in the state that would cause, have the reasonable potential
to cause, or contribute to a violation of water quality standards or that would fail to
protect and maintain existing designated uses are not eligible for coverage under this
general permit. The executive director may require an application for an individual
permit or alternative general permit (see Parts II.H.2. and 3.) to authorize discharges to
surface water in the state if the executive director determines that any activity will cause,
has the reasonable potential to cause, or contribute to a violation of water quality
standards or is found to cause, has the reasonable potential to cause, or contribute to,
the impairment of a designated use. The executive director may also require an
application for an individual permit considering factors described in Part I1.H.2. of this
general permit,
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4. Impaired Receiving Waters and Total Maximum Daily Load (TMDL) Requirements

New sources or new discharges of the poliutants of concern to impaired waters are not
authorized by this permit unless otherwise allowable under 30 TAC Chapter 305 and
applicable state law. Impaired waters are those that do not meet applicable water
quality standards and are listed on the EPA approved CWA §303(d) List. Pollutants of
concern are those for which the water body is listed as impaired.

Discharges of the pollutants of concern to impaired water bodies for which there is a
TMDL are not eligible for this general permit unless they are consistent with the
approved TMDL. Permittees must incorporate the conditions and requirements
applicable to their discharges into their SWP3, in order to be eligible for coverage under
this general permit. For consistency with the construction stormwater-related items in
an approved TMDL, the SWP3 must be consistent with any applicable condition, goal, or
requirement in the TMDL, TMDL Implementation Plan (I-Plan), or as otherwise
directed by the executive director.

5. Discharges to the Edwards Aquifer Recharge or Contributing Zone

Discharges cannot be authorized by this general permit where prohibited by 30 TAC
Chapter 213 (relating to Edwards Aquifer). In addition, commencement of construction
(i.e., the initial disturbance of soils associated with clearing, grading, or excavating
activities, as well as other construction-related activities such as stockpiling of fill
material and demolition) at a site regulated under 30 TAC Chapter 213, may not begin
until the appropriate Edwards Aquifer Protection Plan (EAPP) has been approved by the
TCEQ’s Edwards Aquifer Protection Program.

(a) For new discharges located within the Edwards Aquifer Recharge Zone, or within
that area upstream from the recharge zone and defined as the Contributing Zone
(CZ), operators must meet all applicable requirements of, and operate according to,
30 TAC Chapter 213 (Edwards Aquifer Rule) in addition to the provisions and
requirements of this general permit.

(b) For existing discharges located within the Edwards Aquifer Recharge Zone, the
requirements of the agency-approved Water Pollution Abatement Plan (WPAP)
under the Edwards Aquifer Rule is in addition to the requirements of this general
permit. BMPs and maintenance schedules for structural stormwater controls, for
example, may be required as a provision of the rule. All applicable requirements of
the Edwards Aquifer Rule for reductions of suspended solids in stormwater runoff
are in addition to the requirements in this general permit for this pollutant.

6. Discharges to Specific Watersheds and Water Quality Areas

Discharges otherwise eligible for coverage cannot be authorized by this general permit

where prohibited by 30 TAC Chapter 311 (relating to Watershed Protection) for water
quality areas and watersheds.

7. Protection of Streams and Watersheds by Other Governmental Entities

This general permit does not limit the authority or ability of federal, other state, or local
governmental entities from placing additional or more stringent requirements on
construction activities or discharges from construction activities. For example, this

permit does not limit the authority of a home-rule municipality provided by Texas Local
Government Code §401.002.

8. Indian Country Lands

Stormwater runoff from construction activities occurring on Indian Country lands are
not under the authority of the TCEQ and are not eligible for coverage under this general
permit. If discharges of stormwater require authorization under federal NPDES
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regulations, authority for these discharges must be obtained from the U.S.
Environmental Protection Agency (EPA).

9. Oiland Gas Production

Stormwater runoff from construction activities associated with the exploration,
development, or production of oil or gas or geothermal resources, including
transportation of crude oil or natural gas by pipeline, are not under the authority of the
TCEQ and are not eligible for coverage under this general permit. If discharges of
stormwater require authorization under federal NPDES regulations, authority for these
discharges must be obtained from the EPA.

10. Stormwater Discharges from Agricultural Activities

Stormwater discharges from agricultural activities that are not point source discharges
of stormwater are not subject to TPDES permit requirements. These activities may
include clearing and cultivating ground for crops, construction of fences to contain
livestock, construction of stock ponds, and other similar agricultural activities.
Discharges of stormwater runoff associated with the construction of facilities that are
subject to TPDES regulations, such as the construction of concentrated animal feeding
operations, would be point sources regulated under this general permit.

11. Endangered Species Act

Discharges that would adversely affect a listed endangered or threatened aquatic or
aquatic-dependent species or its critical habitat are not authorized by this permit, unless
the requirements of the Endangered Species Act are satisfied. Federal requirements
related to endangered species apply to all TPDES permitted discharges and site-specific
controls may be required to ensure that protection of endangered or threatened species
is achieved. If a permittee has concerns over potential impacts to listed species, the
permittee may contact TCEQ for additional information.

12. Other

Nothing in Part IT of the general permit is intended to negate any person’s ability to
assert the force majeure (act of God, war, strike, riot, or other catastrophe) defenses
found in 30 TAC §70.7.

Section D. Deadlines for Obtaining Authorization to Discharge

1. Large Construction Activities

(a) New Construction - Discharges from sites where the commencement of construction
occurs on or after the effective date of this general permit must be authorized, either
under this general permit or a separate TPDES permit, prior to the commencement of
those construction activities.

(b) Ongoing Construction - Operators of large construction activities continuing to
operate after the effective date of this permit, and authorized under TPDES general
permit TXR150000 (effective on March 5, 2008), must submit an NOI to renew
authorization or a NOT to terminate coverage under this general permit within go
days of the effective date of this general permit. During this interim period, as a
requirement of this TPDES permit, the operator must continue to meet the
conditions and requirements of the previous TPDES permit.

2. Small Construction Activities

(a) New Construction - Discharges from sites where the commencement of construction
occurs on or after the effective date of this general permit must be authorized, either
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under this general permit or a separate TPDES permit, prior to the commencement of
those construction activities.

(b) Ongoing Construction - Discharges from ongoing small construction activities that
commenced prior to the effective date of this general permit, and that would not meet
the conditions to qualify for termination of this permit as described in Part IL.E. of
this general permit, must meet the requirements to be authorized, either under this
general permit or a separate TPDES permit, within 9o days of the effective date of
this general permit. During this interim period, as a requirement of this TPDES
permit, the operator must continue to meet the conditions and requirements of the
previous TPDES permit.

Section E. Obtaining Authorization to Discharge

1. Automatic Authorization for Small Construction Activities With Low Potential for

Erosion:

If all of the following conditions are met, then a small construction activity is determined
to occur during periods of low potential for erosion, and a site operator may be
automatically authorized under this general permit without being required to develop an
SWP3 or submit an NOI:

(a) the construction activity occurs in a county listed in Appendix A;

(b) the construction activity is initiated and completed, including either final or
temporary stabilization of all disturbed areas, within the time frame identified in
Appendix A for the location of the construction site;

(c) all temporary stabilization is adequately maintained to effectively reduce or prohibit
erosion, permanent stabilization activities have been initiated, and a condition of
final stabilization is completed no later than 3o days following the end date of the
time frame identified in Appendix A for the location of the construction site;

(d) the permittee signs a completed TCEQ construction site notice, including the
certification statement;

(e) a signed copy of the construction site notice is posted at the construction site in a
location where it is readily available for viewing by the general public, loecal, state, and
federal authorities prior to commencing construction activities, and maintained in
that location until completion of the construction activity;

(f) acopy of the signed and certified construction site notice is provided to the operator
of any MS4 receiving the discharge at least two days prior to commencement of
construction activities;

(g) any supporting concrete batch plant or asphalt batch plant is separately anthorized
for discharges of stormwater runoff or other non-stormwater discharges under an
individual TPDES permit, another TPDES general permit, or under an individual
TCEQ permit where stormwater and non-stormwater is disposed of by evaporation or
irrigation {discharges are adjacent to water in the state); and

(h) any non-stormwater discharges are either authorized under a separate permit or
authorization, or are not considered to be a wastewater.

Part IL.G. of this general permit describes how an operator may apply for and obtain a
waiver from permitting, for certain small construction activities that occur during a
period with a low potential for erosion, where automatic authorization under this section
is not available,
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2. Automatic Authorization For All Other Small Construction Activities:

Operators of small construction activities not described in Part I1.E.1. above may be
automatically authorized under this general permit, and operators of these sites shall not
be required to submit an NOI, provided that they meet all of the following conditions:

(a) develop a SWP3 according to the provisions of this general permit, that covers either
the entire site or all portions of the site for which the applicant is the operator, and
implement that plan prior to commencing construction activities;

(b) sign and certify a completed TCEQ small construction site notice, post the notice at
the construction site in a location where it is safely and readily available for viewing
by the general public, local, state, and federal authorities, prior to commencing
construction, and maintain the notice in that location until completion of the
construction activity (for linear construction activities, e.g. pipeline or highway, the
site notice must be placed in a publicly accessible location near where construction is
actively underway; notice for these linear sites may be relocated, as necessary, along
the length of the project, and the notice must be safely and readily available for
viewing by the general public; local, state, and federal authorities); and

(c) provide a copy of the signed and certified construction site notice to the operator of
any municipal separate storm sewer system receiving the discharge prior to
commencement of construction activities.

Operators of small construction activities as defined in Part I.B of this general permit
shall not submit an NOI for coverage unless otherwise required by the executive director.

As described in Part I (Definitions) of this general permit, large construction activities
include those that will disturb less than five (5) acres of land, but that are part of a larger
common plan of development or sale that will ultimately disturb five (5) or more acres of
land, and must meet the requirements of Part II.E.3. below.

3. Authorization for Large Construction Activities:

Operators of large construction activities that qualify for coverage under this general
permit must meet all of the following conditions:

(a) develop a SWP3 according to the provisions of this general permit that covers either
the entire site or all portions of the site for which the applicant is the operator, and
implement that plan prior to commencing construction activities;

(b) primary operators must submit an NOI, using a form provided by the executive
director, at least seven {7) days prior to commencing construction activities, or if
utilizing electronic submittal, prior to commencing construction activities. If an
additional primary operator is added after the initial NOI is submitted, the new
primary operator must submit an NOI at least seven (7) days before assuming
operational control, or if utilizing electronic NOI submittal, prior to assuming
operational control. If the primary operator changes after the initial NOI is
submitted, the new primary operator must submit a paper NOI or an electronic NOI
at least ten (10) days before assuming operational control;

(c) all operators of large construction activities must post a site notice in accordance with
Part I11.D.2. of this permit. The site notice must be located where it is safely and
readily available for viewing by the general public, local, state, and federal authorities
prior to commencing construction, and must be maintained in that location until
completion of the construction activity (for linear construction activities, e.g. pipeline
or highway, the site notice must be placed in a publicly accessible location near where
construction is actively underway; notice for these linear sites may be relocated, as
necessary, along the length of the project, and the notice must be safely and readily
available for viewing by the general public; local, state, and federal authorities);
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(d) prior to commencing construction activities, all primary operators must (1) provide a

copy of the signed NOI to the operator of any MS4 receiving the discharge and to any
secondary construction operator, and (2) list in the SWP3 the names and addresses of
all MS4 operators receiving a copy;

(e) all persons meeting the definition of “secondary operator” in Part I of this permit are

()

4.

hereby notified that they are regulated under this general permit, but are not
required to submit an NOJ, provided that a primary operator at the site has
submitted an NOI, or is required to submit an NOI, and the secondary operator has
provided notification to the operator(s) of the need to obtain coverage (with records
of nofification available upon request). Any secondary operator notified under this
provision may alternatively submit an NOI under this general permit, may seek
coverage under an alternative TPDES individual permit, or may seek coverage under
an alternative TPDES general permit if available; and

all secondary operators must provide a copy of the signed and certified Secondary
Operator construction site notice to the operator of any MS4 receiving the discharge
prior to commencement of construction activities.

Waivers for Small Construction Activities:

Part I1.G. describes how operators of certain small construction activities may obtain a
waiver from coverage.

5.

Effective Date of Coverage

(a) Operators of small construction activities as described in either Part I1.E.1. or ILE.2.

above are authorized immediately following compliance with the applicable
conditions of Part I1.LE.1. or IL.LE.2. Secondary operators of large construction
activities as described in Part I1.E.3. above are authorized immediately following
compliance with the applicable conditions in Part II.E.3. For activities located in
areas regulated by 30 TAC Chapter 213, related to the Edwards Aquifer, this
authorization to discharge is separate from the requirements of the operator’s
responsibilities under that rule. Construction may not commence for sites regulated
under 30 TAC Chapter 213 until all applicable requirements of that rule are met.

(b) Primary operators of large construction activities as described in Part I1.E.3. above

(c)

6.

are provisionally authorized seven (77) days from the date that a completed NOI is
postmarked for delivery to the TCEQ, unless otherwise notified by the executive
director. If electronic submission of the NOI is provided, and unless otherwise
notified by the executive director, primary operators are authorized immediately
following confirmation of receipt of the NOI by the TCEQ. Authorization is non-
provisional when the executive director finds the NOI is administratively complete
and an authorization number is issued for the activity. For activities located in areas
regulated by 30 TAC Chapter 213, related to the Edwards Aquifer, this authorization
to discharge is separate from the requirements of the operator’s responsibilities
under that rule. Construction may not commence for sites regulated under 30 TAC
Chapter 213 until all applicable requirements of that rule are met.

Operators are not prohibited from submitting late NOIs or posting late notices to
obtain authorization under this general permit. The TCEQ reserves the right to take
appropriate enforcement actions for any unpermitted activities that may have
occurred between the time construction commenced and authorization was obtained.

Notice of Change (NOC)

If relevant information provided in the NOI changes, an NOC must be submitted at least
14 days before the change occurs, if possible. Where 14-day advance notice is not
possible, the operator must submit an NOC within 14 days of discovery of the change. If
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the operator becomes aware that it failed to submit any relevant facts or submitted
incorrect information in an NOI, the correct information must be provided to the
executive director in an NOC within 14 days after discovery. The NOC shall be
submitted on a form provided by the executive director, or by letter if an NOC form is
not available. A copy of the NOC must also be provided to the operator of any MS4
receiving the discharge, and a list must be included in the SWP3 that includes the names
and addresses of all MS4 operators receiving a copy.

Information that may be included on an NOC includes, but is not limited to, the
following: the description of the construction project, an increase in the number of acres
disturbed (for increases of one or more acres), or the operator name. A transfer of
operational control from one operator to another, including a transfer of the ownership
of a company, may not be included in an NOC.

A transfer of ownership of a company includes changes to the structure of a company,
such as changing from a partnership to a corporation or changing corporation types, so
that the filing number (or charter number) that is on record with the Texas Secretary of
State must be changed.

An NOC is not required for notifying TCEQ of a decrease in the number of acres
disturbed. This information must be included in the SWP3 and retained on site.

7. Signatory Requirement for NOI Forms, Notice of Termination (NOT) Forms, NOC
Letters, and Construction Site Notices

NOI forms, NOT forms, NOC letters, and Construction Site Notices that require a
signature must be signed according to 30 TAC § 305.44 (relating to Signatories for
Applications).

8. Contents of the NOI

The NOI form shall require, at a minimum, the following information:

(a) the TPDES CGP authorization number for existing authorizations under this general
permit, where the operator submits an NOI to renew coverage within 9o days of the
effective date of this general permit;

(b) the name, address, and telephone number of the operator filing the NOI for permit
coverage;

(c) the name (or other identifier), address, county, and latitude/longitude of the
construction project or site;

(d) the number of acres that will be disturbed by the applicant;
{(e) confirmation that the project or site will not be located on Indian Country lands;

(f) confirmation that 2 SWP3 has been developed in accordance with this general permit,
that it will be implemented prior to construction, and that it is compliant with any
applicable local sediment and erosion control plans; for multiple operators who
prepare a shared SWP3, the confirmation for an operator may be limited to its
cbligations under the SWP3 provided all obligations are confirmed by at least one
operator;

(g) name of the receiving water(s);

(h) the classified segment number for each classified segment that receives discharges
from the regulated construction activity (if the discharge is not directly to a classified
segment, then the classified segment number of the first classified segment that those
discharges reach); and

(i) the name of all surface waters receiving discharges from the regulated construction
activity that are on the latest EPA-approved CWA § 303(d) List of impaired waters.
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Section F. Terminating Coverage

1. Notice of Termination (NOT) Required

Each operator that has submitted an NOI for authorization under this general permit
must apply to terminate that authorization following the conditions described in this
section of the general permit. Authorization must be terminated by submitting an NOT
on a form supplied by the executive director. Authorization to discharge under this
general permit terminates at midnight on the day the NOT is postmarked for delivery to
the TCEQ. If electronic submission of the NOT is provided, authorization to discharge
under this permit terminates immediately following confirmation of receipt of the NOT
by the TCEQ. Compliance with the conditions and requirements of this permit is
required until an NOT is submitted.

The NOT must be submitted to TCEQ, and a copy of the NOT provided to the operator of
any MS4 receiving the discharge (with a list in the SWP3 of the names and addresses of
all MS4 operators receiving a copy}, within 30 days after any of the following conditions
are met:

(a) final stabilization has been achieved on all portions of the site that are the
responsibility of the permittee;

(b) a transfer of operational control has occurred (See Section 11.F.4. below); or

(c) the operator has obtained alternative authorization under an individual TPDES
permit or alternative TPDES general permit.

2, Minimum Contents of the NOT

The NOT form shall require, at 2 minimum, the following information:

(a) if authorization was granted following submission of an NOI, the permittee’s site-
specific TPDES authorization number for the construction site;

(b) an indication of whether the construction activity is completed or if the permittee is
simply no lenger an operator at the site;

(c} the name, address, and telephone number of the permittee submitting the NOT;

(d) the name (or other identifier), address, county, and location (latitude/longitude) of
the construction project or site; and

(e) a signed certification that either all stormwater discharges requiring authorization
under this general permit will no longer occur, or that the applicant is no longer the
operator of the facility or construction site, and that all temporary structural erosion
controls have either been removed, will be removed on a schedule defined in the
SWP3, or have been transferred to a new operator if the new operator has applied for
permit coverage. Erosion controls that are designed to remain in place for an
indefinite period, such as mulches and fiber mats, are not required to be removed or
scheduled for removal.

3. Termination of Coverage for Small Construction Sites and for Secondary Operators
at Large Construction Sites

Each operator that has obtained automatic authorization and has not been required to
submit an NOI must remove the site notice upon meeting any of the conditions listed
below, complete the applicable portion of the site notice related to removal of the site
notice, and submit a copy of the completed site notice to the operator of any MS4
receiving the discharge (or provide alternative notification as allowed by the MS4
operator, with documentation of such notification included in the SWP3), within 30 days
of meeting any of the following conditions:
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(a) final stabilization has been achieved on all portions of the site that are the
responsibility of the permittee;

(b) a transfer of operational control has occurred (See Section I1.F.4. below); or

(c) the operator has obtained alternative authorization under an individual or general
TPDES permit.

Authorization to discharge under this general permit terminates immediately upon
removal of the applicable site notice. Compliance with the conditions and requirements
of this permit is required until the site notice is removed.

4. Transfer of Operational Control

Coverage under this general permit is not transferable. A transfer of operational control
includes changes to the structure of a company, such as changing from a partnership to a
corporation, or changing to a different corporation type such that a different filing (or
charter) number is established with the Texas Secretary of State.

When the primary operator of a large construction activity changes or operational
control is transferred, the original operator must submit an NOT within ten (10) days
prior to the date that responsibility for operations terminates, and the new operator
must submit an NOI at least ten (10) days prior to the transfer of operational control, in
accordance with condition (a) or (b) below. A copy of the NOT must be provided to the
operator of any MS4 receiving the discharge in accordance with Section I1.F.1. above.

Operators of regulated construction activities who are not required to submit an NOI
must remove the original site notice, and the new operator must post the required site
notice prior to the transfer of operational control, in accordance with condition (a) or (b)
below. A copy of the completed site notice must be provided to the operator of any MS4
receiving the discharge, in accordance with Section II.F.3. above.

A transfer of operational control occurs when either of the following criteria is met:

(a) Another operator has assumed control over all areas of the site that have not been
finally stabilized; and all silt fences and other temporary erosion controls have either
been removed, scheduled for removal as defined in the SWP3, or transferred to a new
operator, provided that the permitted operator has attempted to notify the new
operator in writing of the requirement to obtain permit coverage. Record of this
notification (or attempt at notification) shall be retained by the operator in
accordance with Part VI of this permit. Erosion controls that are designed to remain
in place for an indefinite period, such as mulches and fiber mats, are not required to
be removed or scheduled for removal.

(b) A homebuilder has purchased one or more lots from an operator who obtained
coverage under this general permit for a common plan of development or sale. The
homebuilder is considered a new operator and shall comply with the requirements
listed above, including the development of a SWP3 if necessary. Under these
circumstances, the homebuilder is only responsible for compliance with the general
permit requirements as they apply to lot(s) it has operational control over, and the
original operator remains responsible for common controls or discharges, and must
amend its SWP3 to remove the lot(s) transferred to the homebuilder.

Section G. Waivers from Coverage

The executive director may waive the otherwise applicable requirements of this general
permit for stormwater discharges from small construction activities under the terms and
conditions described in this section.
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1. Waiver Applicability and Coverage

Operators of small construction activities may apply for and receive a waiver from the
requirements to obtain authorization under this general permit, where all of the
following conditions are met. This waiver from coverage does not apply to non-
stormwater discharges. The operator must insure that any non-stormwater discharges

are either authorized under a separate permit or authorization, or are not considered to
be a wastewater.

(a) the calculated rainfall erosivity (R) factor for the entire period of the construction
project is less than five (5);

(b) the operator submits to the TCEQ a signed waiver certification form, supplied by the
executive director, certifying that the construction activity will commence and be

completed within a period when the value of the calculated R factor is less than five
(5); and

(c) the waiver certification form is postmarked for delivery to the TCEQ at least seven (7)
days before construction activity begins or, if electronic filing is available, then any
time following the receipt of written confirmation from TCEQ that a complete
electronic application was submitted and acknowledged.

2. Steps to Obtaining a Waiver

The construction site operator may calculate the R factor to request a waiver using the
following steps:

(a) Estimate the construction start date and the construction end date. The construction
end date is the date that final stabilization will be achieved.

(b) Find the appropriate Erosivity Index (EI) zone in Appendix B of this permit.

(c) Find the El percentage for the project period by adding the results for each period of
the project using the table provided in Appendix D of this permit, in EPA Fact Sheet
2.1, or in USDA Handbook 703, by subtracting the start value from the end value to
find the percent EI for the site.

{d) Refer to the Isoerodent Map (Appendix C of this permit) and interpolate the annual
isoerodent value for the proposed construction location.

(e) Multiply the percent value obtained in Step (c) above by the annual isoerodent value
obtained in Step (d). This is the R factor for the proposed project. If the value is less
than 5, then a waiver may be obtained. If the value is five (5) or more, then a waiver

may not be obtained, and the operator must obtain coverage under Part IL.E.2. of this
permit.

Alternatively, the operator may calculate a site-specific R factor utilizing the following
online calculator: http://ei.tamu.edu/index.html, or using another available resource.

The waiver certification form is not required to be posted at the small construction site.
3. Effective Date of Waiver

Operators of small construction activities are provisionally waived from the otherwise
applicable requirements of this general permit seven (7) days from the date that a
completed waiver certification form is postmarked for delivery to TCEQ, or immediately

upon receiving confirmation of approval of an electronic submittal, if electronic form
submittals are available.

4. Activities Extending Beyond the Waiver Period

If a construction activity extends beyond the approved waiver period due to
circumstances beyond the control of the operator, the operator must either:
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(a) recalculate the R factor using the original start date and a new projected ending date,
and if the R factor is still under five (5), submit a new waiver certification form at
least two (2) days before the end of the original waiver period; or

(b) obtain authorization under this general permit according to the requirements
delineated in either Part I1.E.2. or Part IL.E.3. before the end of the approved waiver
period.

Section H. Alternative TPDES Permit Coverage

1. Individual Permit Alternative

Any discharge eligible for coverage under this general permit may alternatively be
authorized under an individual TPDES permit according to 30 TAC §305 (relating to
Consolidated Permits). Applications for individual permit coverage should be submitted
at least three hundred and thirty (330) days prior to commencement of construction
activities to ensure timely authorization.

2. Individual Permit Required

The executive director may suspend an authorization or deny an NOI in accordance with
the procedures set forth in 30 TAC §205 (relating to General Permits for Waste
Discharges), including the requirement that the executive director provide written notice
to the permittee. The executive director may require an operator of a construction site,
otherwise eligible for authorization under this general permit, to apply for an individual
TPDES permit in the following circumstances:

(a) the conditions of an approved TMDL or TMDL I-Plan on the receiving water;

(b) the activity being determined to cause a violation of water quality standards or being
found to cause, or contribute to, the loss of a designated use of surface water in the
state: and

(¢) any other consideration defined in 30 TAC Chapter 205 (relating to General Permits
for Waste Discharges) including 30 TAC Chapter 205.4(c)(3)(D), which allows the
commission to deny authorization under the general permit and require an individual
permit if a discharger “has been determined by the executive director to have been
out of compliance with any rule, order, or permit of the commission, including non-
payment of fees assessed by the executive director.”

Additionally, the executive director may cancel, revoke, or suspend authorization to
discharge under this general permit based on a finding of historical and significant
noncompliance with the provisions of this general permit, relating to 30 TAC §60.3 (Use
of Compliance History). Denial of authorization to discharge under this general permit
or suspension of a permittee’s authorization under this general permit shall be done
according to commission rules in 30 TAC Chapter 205 (relating to General Permits for
Waste Discharges).

3. Alternative Discharge Authorization

Any discharge eligible for authorization under this general permit may alternatively be
authorized under a separate general permit according to 30 TAC Chapter 205 (relating
to General Permits for Waste Discharges), if applicable.

SectionI. Permit Expiration

1. This general permit is effective for a term not to exceed five (5) years. All active
discharge authorizations expire on the date provided on page one (1) of this permit.
Following public notice and comment, as provided by 30 TAC §205.3 (relating to
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Public Notice, Public Meetings, and Public Comment), the commission may amend,
revoke, cancel, or renew this general permit.

2. Ifthe executive director publishes a notice of the intent to renew or amend this
general permit before the expiration date, the permit will remain in effect for
existing, authorized discharges until the commission takes final action on the permit.
Upon issuance of a renewed or amended permit, permittees may be required to
submit an NOI within 9o days following the effective date of the renewed or amended

permit, unless that permit provides for an alternative method for obtaining
authorization.

3. If the commission does not propose to reissue this general permit within go days
before the expiration date, permittees shall apply for authorization under an
individual permit or an alternative general permit. If the application for an
individual permit is submitted before the expiration date, authorization under this
expiring general permit remains in effect until the issuance or denial of an individual
permit. No new NOIs will be accepted nor new authorizations honored under the
general permit after the expiration date.

PartIIl. Stormwater Pollution Prevention Plans (SWP3)

All regulated construction site operators shall prepare an SWP3, prior to submittal of an
NOI, to address discharges authorized under Parts I1.E.2. and 11.E.3. of this general permit
that will reach Waters of the U.S., including discharges to MS4s and privately owned
separate storm sewer systems that drain to Waters of the U.S,, to identify and address
potential sources of pollution that are reasonably expected to affect the quality of discharges
from the construction site, including off-site material storage areas, overburden and
stockpiles of dirt, borrow areas, equipment staging areas, vehicle repair areas, fueling areas,
etc., used solely by the permitted project. The SWP3 must describe the implementation of
practices that will be used to minimize to the extent practicable the discharge of pollutants in
stormwater associated with construction activity and non-stormwater discharges described
in Part I.A.3., in compliance with the terms and conditions of this permit.

Individual operators at a site may develop separate SWP3s that cover only their portion of
the project, provided reference is made to the other operators at the site. Where there is
more than one SWP3 for a site, permittees must coordinate to ensure that BMPs and
controls are consistent and do not negate or impair the effectiveness of each other.
Regardless of whether a single comprehensive SWP3 is developed or separate SWP3s are
developed for each operator, it is the responsibility of each operator to ensure compliance
with the terms and conditions of this general permit in the areas of the construction site

where that operator has control over construction plans and specifications or day-to-day
operations.

Section A. Shared SWP3 Development

For more effective coordination of BMPs and opportunities for cost sharing, a
cooperative effort by the different operators at a site is encouraged. Operators must
independently obtain authorization, but may work together to prepare and implement a
single, comprehensive SWP3 for the entire construction site.

1. The SWP3 must clearly list the name and, for large construction activities, the general
permit authorization numbers, for each operator that participates in the shared
SWP3. Until the TCEQ responds to receipt of the NOI with a general permit
authorization number, the SWP3 must specify the date that the NOI was submitted to

TCEQ by each operator. Each operator participating in the shared plan must also
sign the SWP3,
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2. The SWP3 must clearly indicate which operator is responsible for satisfying each
shared requirement of the SWP3. If the responsibility for satisfying a requirement is
not described in the plan, then each permittee is entirely responsible for meeting the
requirement within the boundaries of the construction site where they perform
construction activities. The SWP3 must clearly describe responsibilities for meeting
each requirement in shared or common areas.

3. The SWP3 may provide that one operator is responsible for preparation of a SWP3 in
compliance with the CGP, and another operator is responsible for implementation of
the SWP3 at the project site.

Section B. Responsibilities of Operators

1. Secondary Operators and Primary Operators with Control Over Construction Plans
and Specifications

All secondary operators and primary operators with control over construction plans
and specifications shall:

(a) ensure the project specifications allow or provide that adequate BMPs are
developed to meet the requirements of Part III of this general permit;

(b) ensure that the SWP3 indicates the areas of the project where they have control
over project specifications, including the ability to make modifications in
specifications;

(c) ensure that all other operators affected by modifications in project specifications
are notified in a timely manner so that those operators may modify their BMP s as
necessary to remain compliant with the conditions of this general permit; and

(d) ensure that the SWP3 for portions of the project where they are operators
indicates the name and site-specific TPDES authorization number(s) for
operaiors with the day-to-day operational conirol over those activities necessary
to ensure compliance with the SWP3 and other permit conditions. If the party
with day-to-day operational control has not been authorized or has abandoned
the site, the person with control over project specifications is considered to be the
responsible party until the authority is transferred to another party and the SWP3
is updated.

2. Primary Operators with Day-to-Day Operational Control

Primary operators with day-to-day operational control of those activities at a project that
are necessary to ensure compliance with an SWP3 and other permit conditions must
ensure that the SWP3 accomplishes the following requirements:

(a) meets the requirements of this general permit for those portions of the project where
they are operators;

(b) identifies the parties responsible for implementation of BMPs described in the SWP3;

(c) indicates areas of the project where they have operational control over day-to-day
activities; and

(d) includes, for areas where they have operational control over day-to-day activities, the
name and site-specific TPDES authorization number of the parties with control over
project specifications, including the ability to make modifications in specifications.

Section C. Deadlines for SWP3 Preparation, Implementation, and Compliance

The SWP3 must be prepared prior to obtaining authorization under this general permit,
and implemented prior to commencing construction activities that result in soil
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disturbance. The SWP3 must be prepared so that it provides for compliance with the
terms and conditions of this general permit.

Section D. Plan Review and Making Plans Available

1. The SWP3 must be retained on-site at the construction site or, if the site is inactive or
does not have an on-site location to store the plan, a notice must be posted describing
the location of the SWP3. The SWP3 must be made readily available at the time of an
on-site inspection to: the executive director; a federal, state, or local agency
approving sediment and erosion plans, grading plans, or stormwater management
plans; local government officials; and the operator of a municipal separate storm
sewer receiving discharges from the site. If the SWP3 is retained off-site, then it shall
be made available as soon as reasonably possible. In most instances, it is reasonable
that the SWP3 shall be made available within 24 hours of the request.

2. A primary operator of a large construction activity must post the TCEQ site notice
near the main entrance of the construction site. An operator of a small construction
activity seeking authorization under this genera! permit and a secondary operator of
a large construction activity must post the TCEQ site notice required in Part ILE.1.,
2., or 3. of this general permit in order to obtain authorization. If the construction
project is a linear construction project, such as a pipeline or highway, the notices
must be placed in a publicly accessible location near where construction is actively
underway. Notices for these linear sites may be relocated, as necessary, along the
length of the project. The notices must be readily available for viewing by the general
public; local, state, and federal authorities; and contain the following information:

(a) the site-specific TPDES authorization number for the project if assigned;
(b) the operator name, contact name, and contact phone number;

(c) a brief description of the project; and

(d) the location of the SWP3.

3. This permit does not provide the general public with any right to trespass on a
construction site for any reason, including inspection of a site; nor does this permit

require that permittees allow members of the general public access to a construction
site.

Section E. Revisions and Updates to SWP3s

The permittee must revise or update the SWP3 whenever the following occurs:

1. achange in design, construction, operation, or maintenance that has a significant
effect on the discharge of pollutants and that has not been previously addressed in
the SWP3;

2. changing site conditions based on updated plans and specifications, new operators,
new areas of responsibility, and changes in BMPs; or

3. results of inspections or investigations by site operators, operators of a municipal
separate storm sewer system receiving the discharge, authorized TCEQ personnel, or
a federal, state or local agency approving sediment and erosion plans indicate the
SWP3 is proving ineffective in eliminating or significantly minimizing pollutants in
discharges authorized under this general permit.

Section F. Contents of SWP3

The SWP3 must include, at a minimum, the information described in this section and
must comply with the construction and development effluent guidelines in Part I1I,
Section G of the general permit.
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1.

A site or project description, which includes the following information:
(a) a description of the nature of the construction activity;
{(b) alist of potential pollutants and their sources;

(c) a description of the intended schedule or sequence of activities that will disturb
soils for major portions of the site, including estimated start dates and duration of
activities;

(d) the total number of acres of the entire property and the total number of acres
where construction activities will occur, including off-site material storage areas,

overburden and stockpiles of dirt, and borrow areas that are authorized under the
permittee’s NOI;

{(e) data describing the soil or the quality of any discharge from the site;

(f) a map showing the general location of the site (e.g. a portion of a city or county
map);
{g) a detailed site map (or maps) indicating the following:
(i) drainage patierns and approximate slopes anticipated after major grading
activities;
(i) areas where soil disturbance will occur;
(iii)  locations of all controls and buffers, either planned or in place;

(iv)  locations where temporary or permanent stabilization practices are
expected to be used;

W) locations of construction support activities, including off-site activities,
that are authorized under the permittee’s NOJ, including material, waste,
borrow, fill, or equipment or chemical storage areas;

(vi)  surface waters (including wetlands) either at, adjacent, or in close
proximity to the site, and also indicating those that are impaired waters;

(vii} locations where stormwater discharges from the site directly to a surface
water body or a municipal separate storm sewer system;

(viii) vehicle wash areas; and

(ix)  designated points on the site where vehicles will exit onto paved roads (for
instance, this applies to construction transition from unstable dirt areas to
exterior paved roads).

Where the amount of information required to be included on the map would result
in a single map being difficult to read and interpret, the operator shall develop a
series of maps that collectively include the reguired information.

(h) the location and description of support activities authorized under the permittee’s
NOI, including asphalt plants, concrete plants, and other activities providing
support to the construction site that is authorized under this general permit;

(i) the name of receiving waters at or near the site that may be disturbed or that may
receive discharges from disturbed areas of the project;

(i} acopy of this TPDES general permit;

{k) the NOI and acknowledgement certificate for primary operators of large
construction sites, and the site notice for small construction sites and for
secondary operators of large construction sites;

(1) stormwater and allowable non-stormwater discharge locations, including storm
drain inlets on site and in the immediate vicinity of the construction site; and
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(m} locations of all pollutant-generating activities, such as paving operations;
concrete, paint and stucco washout and water disposal; solid waste storage and
disposal; and dewatering operations.

2. A description of the BMPs that will be used to minimize pollution in runoff.

The description must identify the general timing or sequence for implementation. At
a minimum, the description must include the following components:

(a) General Requirements

M

(ii)

(iii)

Erosion and sediment controls must be designed to retain sediment on-site

to the extent practicable with consideration for local topography, soil type,
and rainfall.

Control measures must be properly selected, installed, and maintained
according to the manufacturer’s or designer’s specifications.

Controls must be developed to minimize the offsite transport of litter,
construction debris, and construction materials.

(b) Erosion Control and Stabilization Practices

The SWP3 must include a description of temporary and permanent erosion control
and stabilization practices for the site, compliant with the requirements of Part
II1.G.1 and G.2 of this general permit, including a schedule of when the practices will

be implemented. Site plans should ensure that existing vegetation is preserved where
it is possible.

(1)

(i)

(iii)

Erosion control and stabilization practices may include but are not limited
to: establishment of temporary or permanent vegetation, mulching,
geotextiles, sod stabilization, vegetative buffer strips, protection of existing
trees and vegetation, slope texturing, temporary velocity dissipation
devices, flow diversion mechanisms, and other similar measures.

The following records must be maintained and either attached to or
referenced in the SWP3, and made readily available upon request to the
parties listed in Part II1.D.1 of this general permit:

(A) the dates when major grading activities occur;

(B) the dates when construction activities temporarily or permanently
cease on a portion of the site; and

(C) the dates when stabilization measures are initiated.

Erosion control and stabilization measures must be initiated immediately
in portions of the site where construction activities have temporarily
ceased and will not resume for a period exceeding 14 calendar days.
Stabilization measures that provide a protective cover must be initiated
immediately in portions of the site where construction activities have
permanently ceased. The term “immediately” is used to define the
deadline for initiating stabilization measures. In the context of this
requirement, “immediately” means as soon as practicable, but no later than
the end of the next work day, following the day when the earth-disturbing
activities have temporarily or permanently ceased. Except as provided in
(A) through (D) below, these measures must be completed as soon as

practicable, but no more than 14 calendar days after the initiation of soil
stabilization measures:

(A) Where the immediate initiation of stabilization measures after
construction activity temporarily or permanently ceased is precluded
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by snow cover or frozen ground conditions, stabilization measures
must be initiated as soon as practicable.

(B) In arid areas, semi-arid areas, or drought-stricken areas where the
immediate initiation of stabilization measures after construction
activity has temporarily or permanently ceased or is precluded by arid
conditions, erosion control and stabilization measures must be
initiated as soon as practicable. Where vegetative controls are not
feasible due to arid conditions, the operator shall immediately install,
and within 14 calendar days of a temporary or permanent cessation of
work in any portion of the site complete, non-vegetative erosion
controls. If non-vegetative controls are not feasible, the operator shall
install temporary sediment controls as required in Paragraph (C)
below.

{C) In areas where temporary stabilization measures are infeasible, the
operator may alternatively utilize temporary perimeter controls. The
operator must document in the SWP3 the reason why stabilization
measures are not feasible, and must demonstrate that the perimeter
controls will retain sediment on site to the extent practicable. The
operator must continue to inspect the BMPs at the frequency
established in Section II1.F.7.(a) for unstabilized sites.

(D) If the initiation or completion of vegetative stabilization is affected by
circumstances beyond the control of the permittee, vegetative
stabilization must be initiated or completed as soon as conditions or
circumstances allow it on the site. The requirement to initiate
stabilization is triggered as soon as it is known with reasonable
certainty that work will be stopped for 14 or more additional calendar
days.

(iv) Final stabilization must be achieved prior to termination of permit
coverage.

(v) TCEQ does not expect that temporary or permanent stabilization measures
to be applied to areas that are intended to be left un-vegetated or un-
stabilized following construction (e.g., dirt access roads, utility pole pads,
areas being used for storage of vehicles, equipment, or materials).

(c) Sediment Control Practices

The SWP3 must include a deseription of any sediment control practices used to
remove eroded soils from stormwater runoff, including the general timing or
sequence for implementation of controls.

(i) Sites With Drainage Areas of Ten or More Acres
(A) Sedimentation Basin(s)

(1) A sedimentation basin is required, where feasible, for a common
drainage location that serves an area with ten (10) or more acres
disturbed at one time. A sedimentation basin may be temporary or
permanent, and must provide sufficient storage to contain a
calculated volume of runoff from a 2-year, 24-hour storm from
each disturbed acre drained. When calculating the volume of
runoff from a 2-year, 24-hour storm event, it is not required to
include the flows from offsite areas and flow from onsite areas that
are either undisturbed or have already undergone permanent
stabilization, if these flows are diverted around both the disturbed
areas of the site and the sediment basin. Capacity calculations shall
be included in the SWP3.
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(2) Where rainfall data is not available or a calculation cannot be
performed, the sedimentation basin must provide at least 3,600
cubic feet of storage per acre drained until final stabilization of the
site.

(3) If a sedimentation basin is not feasible, then the permittee shall
provide equivalent control measures until final stabilization of the
site. In determining whether installing a sediment basin is
feasible, the permittee may consider factors such as site soils,
slope, available area, public safety, precipitation patterns, site
geometry, site vegetation, infiltration capacity, geotechnical
factors, depth to groundwater, and other similar considerations.
The permittee shall document the reason that the sediment basins
are not feasible, and shall utilize equivalent control measures,
which may include a series of smaller sediment basins.

{(4) Unless infeasible, when discharging from sedimentation basins
and impoundments, the permittee shall utilize outlet structures
that withdraw water from the surface.

(B) Perimeter Controls: At a minimum, silt fences, vegetative buffer
strips, or equivalent sediment controls are required for all down slope
boundaries of the construction area, and for those side slope
boundaries deemed appropriate as dictated by individual site
conditions.

(i) Controls for Sites With Drainage Areas Less than Ten Acres:

(A) Sediment traps and sediment basins may be used to control solids in
stormwater runoff for drainage locations serving less than ten (10)
acres. At a minimum, silt fences, vegetative buffer strips, or
equivalent sediment controls are required for all down slope
boundaries of the construction area, and for those side slope

boundaries deemed appropriate as dictated by individual site
conditions.

{B) Alternatively, a sediment basin that provides storage for a calculated
volume of runoff from a 2-year, 24-hour storm from each disturbed
acre drained may be utilized. Where rainfall data is not available or a
calculation cannot be performed, a temporary or permanent sediment
basin providing 3,600 cubic feet of storage per acre drained may be
provided. If a calculation is performed, then the calculation shall be
included in the SWP3,

(C) If sedimentation basins or impoundments are used, the permittee

shall comply with the requirements in Part I11.G.6 of this general
permit.

3. Description of Permanent Stormwater Controls

A description of any measures that will be installed during the construction process
to control pollutants in stormwater discharges that may occur after construction
operations have been completed must be included in the SWP3. Permittees are only
responsible for the installation and maintenance of stormwater management
measures prior to final stabilization of the site or prior to submission of an NOT.

4. Other Required Controls and BMPs

(a) Permittees shall minimize, to the extent practicable, the off-site vehicle tracking
of sediments and the generation of dust. The SWP3 shall include a description
of controls utilized to accomplish this requirement.
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6.

(b} The SWP3 must include a description of construction and waste materials
expected to be stored on-site and a description of controls to minimize pollutants
from these materials.

(¢) The SWP3 must include a description of potential pollutant sources from areas
other than construction (such as stormwater discharges from dedicated asphalt
plants and dedicated concrete batch plants), and a description of controls and
measures that will be implemented at those sites to minimize pollutant
discharges.

(d) Permittees shall place velocity dissipation devices at discharge locations and
along the length of any outfall channel (i.e., runoff conveyance) to provide a non-
erosive flow velocity from the structure to a water course, so that the natural
physical and biological characteristics and functions are maintained and
protected.

(¢) Permittees shall design and utilize appropriate controls to minimize the offsite
transport of suspended sediments and other pollutants if it is necessary to pump
or channel standing water from the site.

(f) Permittees shall ensure that all other required controls and BMPs comply with
all of the requirements of Part I11.G of this general permit.

Documentation of Compliance with Approved State and Local Plans

(a) Permittees must ensure that the SWP3 is consistent with requirements specified
in applicable sediment and erosion site plans or site permits, or stormwater
management site plans or site permits approved by federal, state, or local
officials.

(b) SWP3s must be updated as necessary to remain consistent with any changes
applicable to protecting surface water resources in sediment erosion site plans or
site permits, or stormwater management site plans or site permits approved by
state or local official for which the permittee receives written notice.

(c) Ifthe permittee is required to prepare a separate management plan, including
but not limited to a WPAP or Contributing Zone Plan in accordance with 30 TAC
Chapter 213 (related to the Edwards Aquifer), then a copy of that plan must be
either included in the SWP3 or made readily available upon request to
authorized personnel of the TCEQ. The permittee shall maintain a copy of the
approval letter for the plan in its SWP3.

Maintenance Requirements

{a) All protective measures identified in the SWP3 must be maintained in effective
operating condition. If, through inspections or other means, the permittee
determines that BMPs are not operating effectively, then the permittee shall
perform maintenance as necessary to maintain the continued effectiveness of
stormwater controls, and prior to the next rain event if feasible. If maintenance
prior to the next anticipated storm event is impracticable, the reason shall be
documented in the SWP3 and maintenance must be scheduled and
accomplished as soon as practicable. Erosion and sediment controls that have
been intentionally disabled, run-over, removed, or otherwise rendered
ineffective must be replaced or corrected immediately upon discovery.

(b) If periodic inspections or other information indicates a control has been used
incorrectly, is performing inadequately, or is damaged, then the operator shall
replace or modify the control as soon as practicable after making the discovery.

(c) Sediment must be removed from sediment traps and sedimentation ponds no
later than the time that design capacity has been reduced by 50%. For perimeter
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controls such as silt fences, berms, ete., the trapped sediment must be removed
before it reaches 50% of the above-ground height.

(d) If sediment escapes the site, accumulations must be removed at a frequency that
minimizes off-site impacts, and prior to the next rain event, if feasible. If the
permittee does not own or operate the off-site conveyance, then the permittee
shall work with the owner or operator of the property to remove the sediment.

7. Inspections of Controls

(a) Personnel provided by the permittee must inspect disturbed areas of the
construction site that have not been finally stabilized, areas used for storage of
materials that are exposed to precipitation, discharge locations, and structural
controls for evidence of, or the potential for, pollutants entering the drainage
system. Personnel conducting these inspections must be knowledgeable of this
general permit, familiar with the construction site, and knowledgeable of the
SWP3 for the site. Sediment and erosion contro! measures identified in the
SWP3 must be inspected to ensure that they are operating correctly. Locations
where vehicles enter or exit the site must be inspected for evidence of off-site
sediment tracking. Inspections must be conducted at least once every 14
calendar days and within 24 hours of the end of a storm event of 0.5 inches or
greater.

Where sites have been finally or temporarily stabilized or where runoff is
unlikely due to winter conditions (e.g. site is covered with snow, ice, or frozen
ground exists), inspections must be conducted at least once every month. In
arid, semi-arid, or drought-stricken areas, inspections must be conducted at
least once every month and within 24 hours after the end of a storm event of 0.5
inches or greater. The SWP3 must also contain a record of the total rainfall
measured, as well as the approximate beginning and ending dates of winter or
drought conditions resulting in monthly frequency of inspections.

As an alternative to the above-described inspection schedule of once every 14
calendar days and within 24 hours of a storm event of 0.5 inches or greater, the
SWP3 may be developed to require that these inspections will occur at least once
every seven (7) calendar days. If this alternative schedule is developed, then the
inspection must occur regardless of whether or not there has been a rainfall
event since the previous inspection.

The inspections may occur on either schedule provided that the SWP3 reflects
the current schedule and that any changes to the schedule are conducted in
accordance with the following provisions: the schedule may be changed a
maximum of one time each month, the schedule change must be implemented at
the beginning of a calendar month, and the reason for the schedule change must

be documented in the SWP3 (e.g., end of “dry” season and beginning of “wet”
season),

(b) Utility line installation, pipeline construction, and other examples of long,
narrow, linear construction activities may provide inspection personnel with
limited access to the areas described in Part IILF.7.(a) above. Inspection of
these areas could require that vehicles compromise temporarily or even
permanently stabilized areas, cause additional disturbance of soils, and increase
the potential for erosion. In these circumstances, controls must be inspected at
least once every 14 calendar days and within 24 hours of the end of a storm event
of 0.5 inches or greater, but representative inspections may be performed. For
representative inspections, personnel must inspect controls along the
construction site for 0.25 mile above and below each access point where a
roadway, undisturbed right-of-way, or other similar feature intersects the
construction site and allows access to the areas described in Part I11.F.7.(a)
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(c)

(d)

(e)

above. The conditions of the controls along each inspected 0.25 mile portion
may be considered as representative of the condition of controls along that reach
extending from the end of the 0.25 mile portion to either the end of the next 0.25
mile inspected portion, or to the end of the project, whichever occurs first.

As an alternative to the above-described inspection schedule of once every 14
calendar days and within 24 hours of a storm event of 0.5 inches or greater, the
SWP3 may be developed to require that these inspections will occur at least once
every seven (7) calendar days. If this alternative schedule is developed, the
inspection must occur regardless of whether or not there has been a rainfall
event since the previous inspection. The inspections may occur on either
schedule provided that the SWP3 reflects the current schedule and that any
changes to the schedule are conducted in accordance with the following
provisions: the schedule may be changed a maximum of one time each month,
the schedule change must be implemented at the beginning of a calendar month,
and the reason for the schedule change must be documented in the SWP3 (e.g,,
end of “dry” season and beginning of “wet” season).

In the event of flooding or other uncontrollable situations which prohibit access
to the inspection sites, inspections must be conducted as soon as access is
practicable.

The SWP3 must be modified based on the results of inspections, as necessary, to
better control pollutants in runoff. Revisions to the SWP3 must be completed
within seven (7) calendar days following the inspection. If existing BMPs are
modified or if additional BMPs are necessary, an implementation schedule must
be described in the SWP3 and wherever possible those changes implemented
before the next storm event. ¥ implementation before the next anticipated
storm event is impracticable, these changes must be implemented as soon as
practicable.

A report summarizing the scope of the inspection, the date(s) of the inspection,
and major observations relating to the implementation of the SWP3 must be
made and retained as part of the SWP3. Major observations should include:
The locations of discharges of sediment or other pollutants from the site;
locations of BMPs that need to be maintained; locations of BMPs that failed to
operate as designed or proved inadequate for a particular location; and locations
where additional BMPs are needed.

Actions taken as a result of inspections must be described within, and retained
as a part of, the SWP3. Reports must identify any incidents of non-compliance.
Where a report does not identify any incidents of non-compliance, the report
must contain a certification that the facility or site is in compliance with the
SWP3 and this permit. The report must be signed by the person and in the
manner required by 30 TAC §305.128 (relating to Signatories to Reports).

The names and qualifications of personnel making the inspections for the
permittee may be documented once in the SWP3 rather than being included in
each report.

8. The SWP3 must identify and ensure the implementation of appropriate pollution
prevention measures for all eligible non-stormwater components of the discharge, as
listed in Part I1.A.3. of this permit.

9. The SWP3 must include the information required in Part I11.B. of this general permit.

10. The SWP3 must include pollution prevention procedures that comply with Part
I11.G.4 of this general permit.
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Section G. Erosion and Sediment Control Requirements Applicable to All Sites

Except as provided in 40 CFR §§125.30-125.32, any discharge regulated under this
general permit, with the exception of sites that obtained waivers based on low rainfall
erosivity, must achieve, at a minimum, the following effluent limitations representing
the degree of effluent reduction attainable by application of the best practicable control
technology currently available (BPT).

1. Erosion and sediment controls. Design, install, and maintain effective erosion
controls and sediment controls to minimize the discharge of pollutants. At a
minimum, such controls must be designed, installed, and maintained to:

{(a) Control stormwater volume and velocity within the site to minimize soil erosion;

(b) If any stormwater flow will be channelized at the site, stormwater controls must
be designed to control both peak flowrates and total stormwater volume to
minimize erosion at outlets and to minimize downstream channel and
streambank erosion;

(c) Minimize the amount of soil exposed during construction activity;
(d) Minimize the disturbance of steep slopes;

(e) Minimize sediment discharges from the site. The design, installation, and
maintenance of erosion and sediment controls must address factors such as the
amount, frequency, intensity and duration of precipitation, the nature of resulting
stormwater runoff, and soil characteristics, including the range of soil particle
sizes expected to be present on the site;

(f) If earth disturbance activities are located in close proximity to a surface water,
provide and maintain appropriate natural buffers if feasible and as necessary,
around surface waters, depending on site-specific topography, sensitivity, and
proximity to water bodies. Direct stormwater to vegetated areas to increase
sediment removal and maximize stormwater infiltration. If providing buffers is
infeasible, the permittee shall document the reason that natural buffers are not

feasible, and shall implement additional erosion and sediment controls to reduce
sediment load;

(g) Preserve native topsoil at the site, unless infeasible; and

(h) Minimize soil compaction in post-construction pervious areas. In areas of the
construction site where final vegetative stabilization will occur or where
infiltration practices will be installed, either:

(1) restrict vehicle and equipment use to avoid soil compaction; or

(2) prior to seeding or planting areas of exposed soil that have been compacted,
use techniques that condition the soils to support vegetative growth, if
necessary and feasible;

(i) TCEQ does not consider stormwater control features (e.g., stormwater
conveyance channels, storm drain inlets, sediment basins) to constitute “surface

waters” for the purposes of triggering the buffer requirement in Part I11.G.(f)
above.

2. Soil stabilization. Stabilization of disturbed areas must, at a minimum, be initiated
immediately whenever any clearing, grading, excavating, or other earth disturbing
activities have permanently ceased on any portion of the site, or temporarily ceased
on any portion of the site and will not resume for a period exceeding 14 calendar
days. In the context of this requirement, “immediately” means as soon as practicable,
but no later than the end of the next work day, following the day when the earth-
disturbing activities have temporarily or permanently ceased. Temporary
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stabilization must be completed no more than 14 calendar days after initiation of soil
stabilization measures, and final stabilization must be achieved prior to termination of
permit coverage. In arid, semi-arid, and drought-stricken areas where initiating
vegetative stabilization measures immediately is infeasible, alternative non-
vegetative stabilization measures must be employed as soon as practicable. Refer to
Part II1.F.2.(b) for complete erosion control and stabilization practice requirements.

3. Dewatering. Discharges from dewatering activities, including discharges from
dewatering of trenches and excavations, are prohibited, unless managed by
appropriate controls.

4. Pollution prevention measures. Design, install, implement, and maintain effective
pollution prevention measures to minimize the discharge of pollutants. At a
minimum, such measures must be designed, installed, implemented, and maintained
to:

(a) Minimize the discharge of pollutants from equipment and vehicle washing, wheel
wash water, and other wash waters. Wash waters must be treated in a sediment
basin or alternative control that provides equivalent or better treatment prior to
discharge;

(b) Minimize the exposure of building materials, building products, construction
wastes, trash, landscape materials, fertilizers, pesticides, herbicides, detergents,
sanitary waste, and other materials present on the site to precipitation and to
stormwater; and

(¢) Minimize the discharge of pollutants from spills and leaks, and implement
chemical spill and leak prevention and response procedures.

5. Prohibited discharges. The following discharges are prohibited:

(a) Wastewater from wash out of concrete trucks, unless managed by an appropriate
control (see Part V of the general permit);

(b) Wastewater from wash out and cleanout of stucco, paint, form release oils, curing
compounds and other construction materials;

(c) Fuels, oils, or other pollutants used in vehicle and equipment operation and
maintenance; and

(d) Soaps or solvents used in vehicle and equipment washing.

6. Surface outlets. When discharging from basins and impoundments, utilize outlet
structures that withdraw water from the surface, unless infeasible.

PartIV. Stormwater Runoff from Concrete Batch Plants

Discharges of stormwater runoff from concrete batch plants at regulated construction sites
may be authorized under the provisions of this general permit provided that the following
requirements are met for concrete batch plant(s) authorized under this permit. If discharges
of stormwater runoff from concrete batch plants are not covered under this general permit,
then discharges must be authorized under an alternative general permit or individual permit.
This permit does not authorize the discharge or land disposal of any wastewater from
concrete batch plants at regulated construction sites. Authorization for these wastes must be
obtained under an individual permit or an alternative general permit.

Section A. Benchmark Sampling Requirements

1. Operators of concrete batch plants authorized under this general permit shall sample
the stormwater runoff from the concrete batch plants according to the requirements
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of this section of this general permit, and must conduct evaluations on the
effectiveness of the SWP3 based on the following benchmark monitoring values:

Table 1. Benchmark Parameters

Benchmark Benchmark Value | Sampling Sample Type
Parameter Frequency
Oil and Grease 15 mg/L 1/quarter (*1) (*2) Grab (*3)
Total Suspended 100 mg/L 1/quarter (*1) (*2) Grab (*3)
Solids
pH 6.0 — 9.0 Standard 1/quarter (*1) (*2) Grab (*3)
Units

Total Iron 1.3 mg/L 1/quarter (*1) (*2) Grab (*3)

{*1) When discharge occurs. Sampling is required within the first 30 minutes of

(*2)

(*3)

discharge. If it is not practicable to take the sample, or to complete the
sampling, within the first 30 minutes, sampling must be completed within the
first hour of discharge. If sampling is not completed within the first 30
minutes of discharge, the reason must be documented and attached to all
required reports and records of the sampling activity.

Sampling must be conducted at least once during each of the following periods.
The first sample must be collected during the first full quarter that a

stormwater discharge occurs from a concrete batch plant authorized under this
general permit.

January through March
April through June

July through September
October through December

For projects lasting less than one full quarter, a minimum of one sample shall
be collected, provided that a stormwater discharge occurred at least once
following submission of the NOI or following the date that automatic

authorization was obtained under Section IL.E.2., and prior to terminating
coverage.

A grab sample shall be collected from the stormwater discharge resulting from
a storm event that is at least 0.1 inches of measured precipitation that occurs at
least 72 hours from the previously measurable storm event. The sample shall
be collected downstream of the concrete batch plant, and where the discharge
exits any BMPs utilized to handle the runoff from the batch plant, prior to
commingling with any other water authorized under this general permit.

2. The permittee must compare the results of sample analyses to the benchmark values
above, and must include this comparison in the overall assessment of the SWP3’s
effectiveness. Analytical results that exceed a benchmark value are not a violation of
this permit, as these values are not numeric effluent limitations. Results of analyses
are indicators that modifications of the SWP3 should be assessed and may be
necessary to protect water quality. The operator must investigate the cause for each
exceedance and must document the results of this investigation in the SWP3 by the
end of the quarter following the sampling event.
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The operator’s investigation must identify the following:

(a) any additional potential sources of pollution, such as spills that might have
occurred,

(b) necessary revisions to good housekeeping measures that are part of the SWP3,
(¢) additional BMPs, including a schedule to install or implement the BMPs, and

(d) other parts of the SWP3 that may require revisions in order to meet the goal of
the benchmark values.

Background concentrations of specific pollutants may also be considered during the
investigation. If the operator is able to relate the cause of the exceedance to
background concentrations, then subsequent exceedances of benchmark values for
that pollutant may be resolved by referencing earlier findings in the SWP3.
Background concentrations may be identified by laboratory analyses of samples of
stormwater runon to the permitted facility, by laboratory analyses of samples of
stormwater run-off from adjacent non-industrial areas, or by identifying the
pollutant is a naturally occurring material in soils at the site.

Section B. Best Management Practices (BMPs) and SWP3 Requirements

Minimum SWP3 Requirements — The following are required in addition to other SWP3
requirements listed in this general permit (including, but not limited to Part ITIL.F.7. of
this permit):

1.

Description of Potential Pollutant Sources - The SWP3 must provide a description of
potential sources (activities and materials) that may reasonably be expected to affect
the quality of stormwater discharges associated with concrete batch plants authorized
under this permit. The SWP3 must describe practices that that will be used to reduce
the pollutants in these discharges to assure compliance with this general permit,
including the protection of water quality, and must ensure the implementation of
these practices.

The following must be developed, at a minimum, in support of developing this
description:

(a) Drainage — The site map must include the following information:

(1) the location of all outfalls for stormwater discharges associated with
concrete batch plants that are authorized under this permit;

(2) adepiction of the drainage area and the direction of flow to the outfall(s);
(3) structural controls used within the drainage area(s};

(4) thelocations of the following areas associated with concrete batch plants
that are exposed to precipitation: vehicle and equipment maintenance
activities (including fueling, repair, and storage areas for vehicles and
equipment scheduled for maintenance); areas used for the treatment,
storage, or disposal of wastes; liquid storage tanks; material processing and
storage areas; and loading and unloading areas; and

(5) thelocations of the following: any bag house or other dust control
device(s); recycle/sedimentation pond, clarifier or other device used for the
treatment of facility wastewater (including the areas that drain to the
treatment device); areas with significant materials; and areas where major
spills or leaks have occurred.

(b) Inventory of Exposed Materials — A list of materials handled at the concrete
batch plant that may be exposed to stormwater and that have a potential to
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(c)

(d)

affect the quality of stormwater discharges associated with concrete batch
plants that are authorized under this general permit.

Spills and Leaks - A list of significant spills and leaks of toxic or hazardous
pollutants that occurred in areas exposed to stormwater and that drain to
stormwater outfalls associated with concrete batch plants authorized under this
general permit must be developed, maintained, and updated as needed.

Sampling Data - A summary of existing stormwater discharge sampling data
must be maintained, if available.

2. Measures and Controls - The SWP3 must include a description of management
controls to regulate pollutants identified in the SWP3’s “Description of Potential
Pollutant Sources” from Part IV.B.1.(a) of this permit, and a schedule for
implementation of the measures and controls. This must include, at a minimum:

(a)

(b)

()

(d)

Good Housekeeping - Good housekeeping measures must be developed and
implemented in the area(s) associated with concrete batch plants.

(1) Operators must prevent or minimize the discharge of spilled cement,
aggregate (including sand or gravel), settled dust, or other significant
materials from paved portions of the site that are exposed to stormwater.
Measures used to minimize the presence of these materials may include
regular sweeping or other equivalent practices. These practices must be
conducted at a frequency that is determined based on consideration of the
amount of industrial activity occurring in the area and frequency of
precipitation, and shall occur at least once per week when cement or
aggregate is being handled or otherwise processed in the area.

(2) Operators must prevent the exposure of fine granular solids, such as
cement, to stormwater. Where practicable, these materials must be stored
in enclosed silos, hoppers or buildings, in covered areas, or under covering.

Spill Prevention and Response Procedures - Areas where potential spills that
can contribute pollutants to stormwater runoff, and the drainage areas from
these locations, must be identified in the SWP3. Where appropriate, the SWP3
must specify material handling procedures, storage requirements, and use of
equipment. Procedures for cleaning up spills must be identified in the SWP3
and made available to the appropriate personnel.

Inspections - Qualified facility personnel (i.e., a person or persons with
knowledge of this general permit, the concrete batch plant, and the SWP3
related to the concrete batch plant(s) for the site) must be identified to inspect
designated equipment and areas of the facility specified in the SWP3. The
inspection frequency must be specified in the SWP3 based upon a consideration
of the level of concrete production at the facility, but must be a minimum of
once per month while the facility is in operation. The inspection must take place
while the facility is in operation and must, at a minimum, include all areas that
are exposed to stormwater at the site, including material handling areas, above
ground storage tanks, hoppers or silos, dust collection/containment systems,
truck wash down and equipment cleaning areas. Follow-up procedures must be
used to ensure that appropriate actions are taken in response to the inspections.
Records of inspections must be maintained and be made readily available for
inspection upon request.

Employee Training - An employee training program must be developed to
educate personnel responsible for implementing any component of the SWP3,
or personnel otherwise responsible for stormwater pollution prevention, with
the provisions of the SWP3. The frequency of training must be documented in
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the SWP3, and at a minimum, must consist of one training prior to the
initiation of operation of the concrete batch plant.

{e) Record Keeping and Internal Reporting Procedures - A description of spills and
similar incidents, plus additional information that is obtained regarding the
quality and quantity of stormwater discharges, must be included in the SWP3.
Inspection and maintenance activities must be documented and records of
those inspection and maintenance activities must be incorporated in the SWP3.

() Management of Runoff - The SWP3 shall contain a narrative consideration for
reducing the volume of runoff from concrete batch plants by diverting runoff or
otherwise managing runoff, including use of infiltration, detention ponds,
retention ponds, or reusing of runoff.

3. Comprehensive Compliance Evaluation — At least once per year, one or more
qualified personnel (i.e., a person or persons with knowledge of this general permit,
the concrete batch plant, and the SWP3 related to the concrete batch plant(s) for the
site) shall conduct a compliance evaluation of the plant. The evaluation must include
the following.

(a) Visual examination of all areas draining stormwater associated with regulated
concrete batch plants for evidence of, or the potential for, pollutants entering
the drainage system, These include but are not limited to: cleaning areas,
material handling areas, above ground storage tanks, hoppers or silos, dust
collection/containment systems, and truck wash down and equipment cleaning
areas. Measures implemented to reduce pollutants in runoff (including
structural controls and implementation of management practices) must be
evaluated to determine if they are effective and if they are implemented in
accordance with the terms of this permit and with the permittee’'s SWP3. The
operator shall conduct a visual inspection of equipment needed to implement
the SWP3, such as spill response equipment.

(b) Based on the results of the evaluation, the following must be revised as
appropriate within two weeks of the evaluation: the description of potential
pollutant sources identified in the SWP3 (as required in Part IV.B.1,,
“Description of Potential Pollutant Sources”); and pollution prevention
measures and controls identified in the SWP3 (as required in Part IV.B.2,,
“Measures and Controls”}. The revisions may include a schedule for
implementing the necessary changes.

(c) The permittee shall prepare and include in the SWP3 a report summarizing the
scope of the evaluation, the personnel making the evaluation, the date(s) of the
evaluation, major observations relating to the implementation of the SWP3, and
actions taken in response to the findings of the evaluation. The report must
identify any incidents of noncompliance. Where the report does not identify
incidences of noncompliance, the report must contain a statement that the
evaluation did not identify any incidence(s), and the report must be signed
according to 30 TAC §305.128, relating to Signatories to Reports.

(d) The Comprehensive Compliance Evaluation may substitute for one of the
required inspections delineated in Part IV.B.2.(c) of this general permit.

Section C. Prohibition of Wastewater Discharges

Wastewater discharges associated with concrete production including wastewater
disposal by land application are not authorized under this general permit. These
wastewater discharges must be authorized under an alternative TCEQ water quality
permit or otherwise disposed of in an authorized manner. Discharges of concrete truck
wash out at construction sites may be authorized if conducted in accordance with the
requirements of Part V of this general permit.
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Part V. Concrete Truck Wash Out Requirements

This general permit authorizes the wash out of concrete trucks at construction sites regulated
under Sections ILE.1., 2., and 3. of this general permit, provided the following requirements
are met. Authorization is limited to the land disposal of wash out water from concrete
trucks. Any other direct discharge of concrete production waste water must be authorized
under a separate TCEQ general permit or individual permit.

1. Direct discharge of concrete truck wash out water to surface water in the state,
including discharge to storm sewers, is prohibited by this general permit.

2. Concrete truck wash out water shall be discharged to areas at the construction site
where structural controls have been established to prevent direct discharge to surface
waters, or to areas that have a minimal slope that allow infiltration and filtering of
wash out water to prevent direct discharge to surface waters. Structural controls may
consist of temporary berms, temporary shallow pits, temporary storage tanks with

slow rate release, or other reasonable measures to prevent runoff from the
construction site.

3. Wash out of concrete trucks during rainfall events shall be minimized. The direct
discharge of concrete truck wash out water is prohibited at all times, and the operator
shall insure that its BMPs are sufficient to prevent the discharge of concrete truck
wash out as the result of rainfall or stormwater runoff.

4. The discharge of wash out water must not cause or contribute to groundwater
contamination.

5. If a SWP3 is required to be implemented, the SWP3 shall include concrete wash out
areas on the associated site map.

Part VI. Retention of Records

The permittee must retain the following records for a minimum period of three (3) years
from the date that a NOT is submitted as required by Part IL.LE.3. For activities in which an
NOT is not required, records shall be retained for a minimum period of three (3) years from

the date that the operator terminates coverage under Section ILF.3. of this permit. Records
include:

1. Acopy of the SWP3;

2. Allreports and actions required by this permit, including a copy of the construction
site notice;

3. All data used to complete the NOI, if an NOI is required for coverage under this
general permit; and

4. All records of submittal of forms submitted to the operator of any MS4 receiving the
discharge and to the secondary operator of a large construction site, if applicable.

Part VII. Standard Permit Conditions

1. The permittee has a duty to comply with all permit conditions. Failure to comply
with any permit condition is a violation of the permit and statutes under which it was
issued, and is grounds for enforcement action, for terminating, revoking, or denying
coverage under this general permit, or for requiring a discharger to apply for and
obtain an individual TPDES permit.

2. Authorization under this general permit may be suspended or revoked for cause.
Filing a notice of planned changes or anticipated non-compliance by the permittee
does not stay any permit condition. The permittee must furnish to the executive
director, upon request and within a reasonable time, any information necessary for
the executive director to determine whether cause exists for revoking, suspending, or
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terminating authorization under this permit. Additionally, the permittee must
provide to the executive director, upon request, copies of all records that the
permittee is required to maintain as a condition of this general permit.

3. Itis not a defense for a discharger in an enforcement action that it would have been
necessary to halt or reduce the permitted activity to maintain compliance with the
permit conditions.

4. Inspection and entry shall be allowed under TWC Chapters 26-28, Texas Health and
Safety Code §§361.032-361.033 and 361.037, and 40 CFR §122.41(i). The statement
in TWC §26.014 that commission entry of a facility shall occur according to an
establishment's rules and regulations concerning safety, internal security, and fire
protection is not grounds for denial or restriction of entry to any part of the facility or
site, but merely describes the commission's duty to observe appropriate rules and
regulations during an inspection.

5. The discharger is subject to administrative, civil, and criminal penalties, as
applicable, under TWC Chapter 7 for violations including but not limited to the
following:

(a}) negligently or knowingly violating the federal CWA §§301, 302, 306, 307, 308,
318, or 405, or any condition or limitation implementing any sections in a
permit issued under CWA §402, or any requirement imposed in a pretreatment
program approved under CWA §8402(a)(3) or 402(b)(8);

(b) knowingly making any false statement, representation, or certification in any
record or other document submitted or required to be maintained under a
permit, including monitoring reports or reports of compliance or
noncompliance; and

(¢) knowingly violating §303 of the federal CWA, and placing another person in
imminent danger of death or serious bodily injury.

6. All reports and other information requested by the executive director must be signed
by the person and in the manner required by 30 TAC §305.128 (relating to
Signatories to Reports).

7. Authorization under this general permit does not convey property or water rights of
any sort and does not grant any exclusive privilege.

8. The permittee shall take all reasonable steps to minimize or prevent any discharge in
violation of this permit that has a reasonable likelihood of adversely affecting human
health or the environment.

9. The permittee shall at all times properly operate and maintain all facilities and
systems of treatment and control (and related appurtenances) which are installed or
used by the permittee to achieve compliance with the conditions of this permit.
Proper operation and maintenance also includes adequate laboratory controls and
appropriate quality assurance procedures. This provision requires the operation of
back-up or auxiliary facilities or similar systems which are installed by a permittee
only when the operation is necessary to achieve compliance with the conditions of the
permit.

10. The permittee shall comply with the reporting requirements in 40 CFR §122.41(1), as
applicable.

Part VIII. Fees

1. A fee of must be submitted along with the NOI:
(a) $325 if submitting a paper NOI, or
(b) $225 if submitting an NOI electronically.
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2. Fees are due upon submission of the NOI. An NOI will not be declared
administratively complete unless the associated fee has been paid in full.

3. No separate annual fees will be assessed for this general permit. The Water Quality
Annual Fee has been incorporated into the NOI fees as described above.
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Appendix A: Automatic Authorization
Periods of Low Erosion Potential by County — Eligible Date Ranges

Andrews: Nov. 15 - Apr. 30
Archer: Dec. 15-Feb. 14
Armstrong: Nov. 15 - Apr. 30
Bailey: Nov.1- Apr. 30, or Nov. 15 - May
14

Baylor: Dec. 15 - Feb. 14
Borden: Nov.15-Apr. 30
Brewster: Nov. 15 - Apr. 30
Briscoe: Nov. 15 - Apr. 30
Brown: Dec. 15 - Feb. 14
Callahan: Dec. 15 - Feb. 14
Carson: Nov. 15- Apr. 30
Castro: Nov. 15 - Apr. 30
Childress: Dec. 15 - Feb. 14

Cochran: Nov. 1- Apr. 30, or Nov. 15 -
May 14

Coke: Dec. 15 - Feb. 14
Coleman: Dec. 15 - Feb. 14

Collingsworth: Jan. 1 - Mar. 30, or Dec. 1 -
Feb. 28

Concho: Dec. 15 - Feb. 14
Cottle: Dec. 15 - Feb. 14
Crane: Nov. 15 - Apr. 30

Crockett: Nov. 15 - Jan. 14, or Feb. 1 -
Mar. 30

Crosby: Nov. 15- Apr. 30
Culberson: Nov. 1 - May 14

Dallam: Nov. 1-Apr. 14, or Nov. 15 - Apr.
30

Dawson: Nov. 15 - Apr. 30
Deaf Smith: Nov. 15 - Apr. 30

Dickens: Nov. 15 - Jan. 14, or Feb. 1 - Mar.
30
Dimmit: Dec. 15 - Feb. 14

Donley: Jan. 1-Mar. 30, or Dec. 1 - Feb.
28

Eastland: Dec. 15 - Feb. 14

Ector: Nov. 15 - Apr. 30
Edwards: Dec. 15 - Feb. 14

El Paso: Jan. 1 - Jul. 14, or May 15 - Jul.
31, or Jun. 1 - Aug. 14, or Jun. 15 - Sept. 14,
or Jul. 1 - Oct. 14, or Jul. 15 - Oct. 31, or
Aug. 1- Apr. 30, or Aug. 15 - May 14, or
Sept. 1 - May 30, or Oct. 1 - Jun. 14, or
Nov. 1 - Jun. 30, or Nov. 15 - Jul. 14

Fisher: Dec. 15 - Feb. 14
Floyd: Nov. 15 - Apr. 30
Foard: Dec. 15 - Feb. 14
Gaines: Nov, 15 - Apr. 30
Garza: Nov. 15 - Apr. 30
Glasscock: Nov. 15 - Apr. 30
Hale: Nov. 15 - Apr. 30
Hall: Feb.1-Mar. 30
Hansford: Nov. 15 - Apr. 30
Hardeman: Dec. 15 - Feb. 14
Hartley: Nov. 15 - Apr. 30
Haskell: Dec. 15 - Feb. 14

Hockley: Nov. 1- Apr. 14, or Nov. 15 -
Apr. 30

Howard: Nov. 15 - Apr. 30
Hudspeth: Nov. 1-May 14
Hutchinson: Nov. 15 - Apr. 30
Irion: Dec. 15 - Feb. 14

Jeff Davis: Nov. 1-Apr. 30 or Nov. 15 -
May 14

Jones: Dec. 15 - Feb. 14

Kent: Nov. 15 - Jan. 14 or Feb. 1 - Mar. 30
Kerr: Dec. 15 - Feb. 14

Kimble: Dec. 15 - Feb. 14

King: Dec. 15 - Feb. 14

Kinney: Dec. 15 - Feb. 14

Knox: Dec. 15 - Feb. 14

Lamb:; Nov. 1 - Apr. 14, or Nov. 15 - Apr.
30
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Loving: Nov. 1- Apr. 30, or Nov. 15 - May
14

Lubbock: Nov. 15 - Apr. 30
Lynn: Nov. 15 - Apr. 30
Martin: Nov. 15 - Apr. 30
Mason: Dec. 15 - Feb. 14
Maverick: Dec. 15 - Feb. 14
MecCulloch: Dec, 15 - Feb. 14
Menard: Dec. 15 - Feb. 14
Midland: Nov. 15 - Apr. 30
Mitchell: Nov. 15 - Apr. 30
Moore: Nov. 15 - Apr. 30

Motley: Nov. 15 - Jan. 14, or Feb. 1 - Mar.
30

Nolan: Dec. 15 - Feb. 14
Oldham: Nov. 15 - Apr. 30

Parmer: Nov. 1- Apr. 14, or Nov. 15 - Apr.
30

Pecos: Nov. 15 - Apr. 30
Potter: Nov. 15 - Apr. 30

Presidio: Nov. 1 - Apr. 30, or Nov. 15 -
May 14

Randall: Nov. 15 - Apr. 30
Reagan: Nov. 15 - Apr. 30
Real: Dec. 15 - Feb. 14

Reeves: Nov. 1- Apr. 30, or Nov. 15 - May
14

Runnels: Dec. 15 - Feb. 14
Schleicher: Dec. 15 - Feb. 14

TPDES General Permit TXR150000

Scurry: Nov. 15 - Apr. 30
Shackelford: Dec. 15 - Feb. 14
Sherman: Nov. 15 - Apr. 30
Stephens: Dec. 15 - Feb. 14
Sterling: Nov. 15 - Apr. 30
Stonewall: Dec. 15 - Feb. 14
Sutton: Dec. 15 - Feb. 14
Swisher: Nov. 15 - Apr. 30
Taylor: Dec. 15 - Feb. 14
Terrell: Nov. 15 - Apr. 30
Terry: Nov. 15 - Apr. 30
Throckmorton: Dec. 15 - Feb. 14
Tom Green: Dec. 15 - Feb. 14
Upton: Nov. 15 - Apr. 30
Uvalde: Dec. 15 - Feb. 14

Val Verde: Nov. 15 - Jan. 14, or Feb. 1 -
Mar. 30

Ward: Nov. 1- Apr. 14, or Nov. 15 - Apr.
30

Wichita: Dec. 15 - Feb. 14
Wilbarger: Dec. 15 - Feb. 14

Winkler: Nov. 1- Apr. 30, or Nov. 15 -
May 14

Yoakum: Nov. 1 - Apr. 30, or Nov. 15 -
May 14

Young: Dec. 15 - Feb. 14

Wheeler: Jan. 1- Mar. 30, or Dec. 1 - Feb.
28

Zavala: Dec. 15 - Feb. 14
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Appendix B: Erosivity Index (EI) Zones in Texas
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Adapted from Chapter 2 of USDA Agriculture Handbook 703: "Predicting Soil Erosion by Water: A Guide to
Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE),” U.S. Department of

Agriculture, Agricultural Research Service
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Appendix C: Isoerodent Map

T2

A T F
%
e

T iaccan ™M 1 Voo -

Adepted from Chapter 2 of USDA Agriculture Handbook 703: “Predicting Soil Erosion by Water: A Guide to
Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE),” U.S. Department of
Agriculture, Agricultural Research Service
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Appendix D: Erosivity Indices for EI Zones in Texas

Periods:
EL#| 1 b6 s ris B b6 /s lanis lafso bris B30 s lor20 biag brao I8/ |8728] 97120727 fo/izhoseAin/in hafasfiasan p2/3t
89 | o 1 1 2 3 4 7 2 B | 27|38 498 | 55 6269 | 76 | B3 |90 | 94| 97 ]| o8 | 99 | 100] 100 | 100
90 | o 1 2 3 6 8 13| 21| 203746 | 54 | 60| 6569|748 |87|92)95]| 97| 98| 99 |00
91 | o [ 0 [4] 1 1 1 2 6 |16 |20 | 39| 46 | 53|60 67 74} 8| 88|95 99| 99 |100] 100|100
9z [ o | © o [+) 1 1 1 2 16 |20 | 39|46 |53 | 60| 67| 74 | 81 | 88| 95| 92 | 99 | 100|100 | 100
031 o 1 1 2 3 |46 8 | 1325|4049 |56 |62]67 | 7276 {80 |8 |01 ]| o7]| 98] 90| 99 |100
94| o 1 2 4 6 8 J1wo ] 15|21 |20|38 |47 |53 |57 |61 |65]70]76|83|88]| 9t |ogq]|o96]|98]100
95 | o [ 1 |3 |57 ]9 |n]14]|18B]27]|35]|4 |46 |51 )57 |62]|68]73]|79]|84|80]93]|96]|98]|100
96 | o 2 4 6 9 12 |17 0231303714349 | 54 |58 |62]|66]| 70| 74|78 | 82| 86| 90| 94] 97 | 100
97 | o 1 3 5 7 10 |14 |20 28| 37 48 | 56 | 61 | 64 |68 | 72 | 77 | B1 | 86 | Bg | 92 | 95 | 98 | 99 | 100
06| o | 3 | 6| 9 |13 |17 |21 |27]|33 |38 |44|49|55|61|67]|7|75|78]|8 |84]86]90]94]97]100
* Each period begins on the date listed in the table above and lasts until the day before the

following period. The final period begins on December 11 and ends on December 31.

Table adapted from Chapter 2 of USDA Agriculture Handbook 703: “Predicting Soil Erosion by Water: A Guide to
Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE),” U.S. Department of Agriculture,
Agricultural Research Service
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Attachment 4

LARGE CONSTRUCTION SITE NOTICE

FOR THE
Texas Commission on Environmental Quality (TCEQ)
Storm Water Program

TPDES GENERAL PERMIT TXR150000

“PRIMARY OPERATOR” NOTICE

This notice applies to construction sites operating under Part IL.E.3. of the TPDES General Permit Number
TXR 150000 for discharges of storm water runoff from construction sites equal to or greater than five acres,
including the larger common plan of development. The information on this notice is required in Part IIL.E.2.
of the general permit. This notice shall be posted along with a copy of the signed Notice of Intent (NOI), as
applicable. Additional information regarding the TCEQ storm water permit program may be found on the
internet at: http://www.tceq.state.tx.us/nav/permits/sw_permits.html

Site-Specific TPDES Authorization Number:

Operator Name:

Contact Name and Phone Number:

Project Description: Physical address or description of the
site 5 location, and estimated start date and projected end
date, or date that disturbed soils will be stabilized.

Location of Sterm Water Pollution Prevention Plan:
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Attachment 3

LARGE CONSTRUCTION SITE NOTICE

FOR THE
Texas Commission on Environmental Quality (TCEQ)
Storm Water Program

TPDES GENERAL PERMIT TXR150000
“SECONDARY OPERATOR” NOTICE

This notice applies to secondary operators of construction sites operating under Part 1LE.3. of the TPDES
General Permit Number TXR150000 for discharges of storm water runoff from construction sites equal to or
greater than five acres, including the larger common plan of development. The information on this notice is
required in Part IILLE.2. of the general permit. Additional information regarding the TCEQ storm water
permit program may be found on the internet at:_http://www .tceq.state.tx.us/nav/permits/sw_permits.html

Site-Specific TPDES Authorization Number:

Operator Name:

Contact Name and Phone Number:

Project Description: Physical address or description of the
site 5 location, and estimated start date and projected end
date, or date that disturbed soils will be stabilized.

Location of Storm Water Pollution Prevention Plan (SWP3):

For Large Construction Activities Authorized Under Part IL.E.3. (Obtaining Authorization to Discharge) the
following certification must be completed:
I (Typed or Printed Name Person Completing This Certification) certify under
penalty of law that I have read and understand the eligibility requirements for claiming an authorization under Part ILE 2, of
TPDES General Permit TXR 150000 and agree to comply with the terms of this permit. A storm water pollution prevention plan
has been developed and will be implemented prior to construction, according to permit requirements. A copy of this signed notice
is supplied to the operator of the MS4 if discharges enter an MS4. I am aware there are significant penalties for providing false
information or for conducting unauthorized discharges, including the possibility of fine and imprisonment for knowing violations.

Signature and Title Date

Date Notice Removed
___MS4 operator notified per Part ILF.3.
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Stormwater Construction Site Inspectlon Report

General Tnformation
Project Name
NPDES Tracking No. ' Location R
Date of Inspection Start/End Time
Inspector’s Name(s) )
hmpector’s Title(s) B
Inspector’s Contact Information
Inspector’s Qualifications
Describe present phase of ]
construction 1
_Ty];e of Inspection: o )
Q Regular Q Pre-storm event Q During storm event O Post-storm event
Weéather Information
Has there been a storm event since the last inspection? OYes UNo i
If yes, provide:
Storm Start Date & Time: Storm Duration (hrs): Approximate Amount of Precipitation (in):

| Weather at time of this inspection?
QClear QCiloudy O Rain QSleet QO Fog O Snowing O High Winds
Q) Other: Temperature:

'Have any discharges occurred since the last inspection? OYes ONo
If yes, describe:

Are there any discharges at the time of inspection? OYes UNo
If yes, describe:

Site-specific BMPs
s Number the structural and non-structural BMPs identified in your SWPPP on your site map and list them
below (add as many BMPs as necessary). Carry a copy of the numbered site map with you during your
inspections. This list will ensure that you are inspecting all required BMPs at your site.
e Describe corrective actions initiated, date completed, and note the person that completed the work in the

Corrective Action Log.
BMP BMP " | BMP Correctlve Action Needed and Notes
Installed? Maintennnce i

1 OYes ONo DYes ONo
2 QYes ONo OYes ONo
3 QYes ONo OYes ONo
4 OYes ONo OYes UNo
5 UdYes ONo | OYes UNo ) B
6 dYes ONo QYes UNo o
7 QYes ONo QYes UNo o .
8 OYes ONo OYes ONo . B
9 Oves ONo OYes ONo
10 OYes ONo OYes ONo
11 OYes ONo QYes ONo
12 QYes CNo Qves ONo

EPA SWPPP Inspection Report, Version 1.1, September 17, 2007 1
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OYes EINg

UYes ONo OYes ONo
QYes ONo OYes ONo
OYes UNo HYes ONo Sie
OYes ONo OYes ONo
OYes ONo OYes OUNo
QdYes ONo OYes UNo
dYes ONo OYes ONo

Overall Site Issues

Below are some general site issues that should be assessed during inspections. Customize this list as needed for

conditions at your site.

Sttt b R
o i :é'sk-:.».",_f-','i.-: R A

A

1'.'.: K

Are all slopes and
disturbed areas not
actively being worked
properly stabilized?

Are natural resource
areas (e.g., streams,
wetlands, mature trees,
etc.) protected with
barriers or similar
BMPs?

Are perimeter controls
and sediment barriers
adequately installed
(keyed into substrate)
and maintained?

Are discharge pbinfé and |

receiving waters free of
any sediment deposits?

Are storm drain inlets
properly protected?

Is the construction exit
preventing sediment
from being tracked into
the street?

Is trash/litter from work
areas collected and
placed in covered
dumpsters?

Are washout facilities
{(e.g., paint, stucco,
concrete) available,
clearly marked, and
maintained?

OYes ONo

OYes ONo OYes ONo

OYes QNo UYes ONo

[ OYes QNo QYes ONo

OYes ONo OYes QNo

OYes ONo OYes ONo -
UYes ONo QYes ONo

OYes QNo OYes ONo

EPA SWPPP Inspection Report, Version 1.1, September 17, 2007




9 | Are vehicle and OYes UNo ' - St A

equipment fueling,
cleaning, and
maintenance areas free
of spills, leaks, or any
other deleterious
material?

10 | Are materials that are OYes ONo QYes ONo
potential stormwater
contaminants stored
inside or under cover?

11 | Are non-stormwater OYes ONo OYes UNo
discharges (e.g., wash
water, dewatering)
properly controlled?

12 (Other) OYes ONo OYes ONo

T m e o en mEATiR i Non-Compliance
Describe any incidents of non-compliance not described above:

CERTIFICATION STATEMENT

“I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.”

Print name and title:

Signature: Date:

'EPA SWPPP Inspection Report, Version 1.1, September 17, 2007 3
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TCEQ Office Use Only
Permit No.:

RN:

CN:

Region:

TCEQ Notice of Intent (NOI) for Stormwater Discharges
Associated with Construction Activity under TPDES
General Permit (TXR150000)

IMPORTANT:

» Use the INSTRUCTIONS to fill out each question in this form.

» Usethe CHECKLIST to make certain you filled out all required information.
Incomplete applications WILL delay approval or result in denial.

e Once processed your permit can be viewed at: http://www.tceq.texas.gov/goto/wg-dpa

ePERMITS: Sign up now for online NOI: https://www3.tceq.texas.gov/steers/
Pay a $225 reduced application fee by using ePermits.

APPLICATION FEE:
e You must pay the $325 Application Fee to TCEQ for the paper application to be
complete.

¢ Payment and NOI must be mailed to separate addresses.
+ Did you know you can pay on line?
» Go to http://www.tceq.texas.gov/goto/epay
s Select Fee Type: GENERAL PERMIT CONSTRUCTION STORM WATER
DISCHARGE NOI APPLICATION
¢ Provide your payment information below, for verification of payment:
D Mailed  Check/Money Order Number:
Name Printed on Check:
Copy of check enclosed? |_]Yes

[ epay Voucher Number:
Is the Payment Voucher copy attached? || Yes

RENEWAL: Is this NOI a Renewal of an existing General Permit Authorization?
(Note: A permit cannot be renewed after June 3, 2013.)

I:I Yes  The Permit number is: TXR15
|Z] No

1) OPERATOR (Applicant)

(If a permit number is not provided, a new number will be assigned.)

a) If the applicant is currently a customer with TCEQ, what is the Customer Number (CN)
issued to this entity? You may search for your CN at:
http://www.tceq.texas.gov/goto/cr-customer

CN
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b) What is the Legal Name of the entity (applicant) applying for this permit?

(The legal name must be spelled exactly as filed with the Texas Secretary of State, County, or
in the legal document forming the entity.)

¢) What is the contact information for the Operator (Responsible Authority)? The mailing
address must be recognized by the US Postal Service (USPS). You may verify the address at:
https://tools.usps.com/go/ZipLookupAction!input.action
Prefix (Mr. Ms. Miss):

First/Last Name: Suffix:
Title: Credential:
Phone Number: Ext: Fax Number:

E-mail:

Mailing Address:

Internal Routing (Mail Code, Etc.):

City: State: ZIP Code:

If outside USA:

Territory: Country Code: Postal Code:

d) Indicate the type of Customer (The instructions will help determine your customer type):
[0 1ndividual (] Limited Partnership [Csole Proprietorship-DBA
[ Joint Venture [J General Partnership DCorporation
D Trust |:| Estate DFederal Government
{1 State Government D County Government DCity Government

D Other Government

e) Independent Operator? (If governmental entity, subsidiary, or part of a larger corporation,
check “No”.)

[] Yes O No

f) Number of Employees:
[ o-20; 21-100; [[101-250; [J251-500;0r  [[] 501 or higher

g) Customer Business Tax and Filing Numbers:
(REQUIRED for Corporations and Limited Partnerships. Not Required for Individuals,
Government, or Sole Proprietors)
State Franchise Tax ID Number:
Federal Tax ID:

Texas Secretary of State Charter (filing) Number:
DUNS Number (if known):

2) APPLICATION CONTACT
If TCEQ needs additional information regarding this application, who should be contacted?
Is the application contact the same as the applicant identified above?

D Yes, go to Section 3).

[ No, complete section below
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Prefix (Mr. Ms. Miss):

First/Last Name: Suffix:
Title: Credential:
Organization Name:
Phone Number: Ext: Fax Number:
E-mail:

Mailing Address:
Internal Routing (Mail Code, Etc.):
City: State: ZIP Code:
Mailing Information if outside USA:

Territory: Country Code: Postal Code:

3) REGUTATED ENTITY (RE)} INFORMATION ON PROJIECT OR STTL

If the site of your business is part of a larger business site or if other businesses were located at
this site before yours, a Regulated Entity Number (RN) may already be assigned for the larger
site. Use the RN assigned for the larger site. Search TCEQ’s Central Registry to see if the larger
site may already be registered as a regulated site at:

http://www.tceq.texas.gov/goto/cr-searchrn

If the site is found, provide the assigned Regulated Entity Reference Number and provide the
information for the site to be authorized through this application below. The site information
for this authorization may vary from the larger site information.

a) TCEQ issued RE Reference Number (RN): RN 101279172

b) Name of project or site (the name known by the community where located):
CAMP YOUNG JUDAEA

¢) In your own words, briefly describe the primary business of the Regulated Entity: (Do not
repeat the SIC and NAICS code):

Sporting and Recreational Camps.

d) County (or counties if > 1)
Hays

e) Latitude:30.0262667° Longitude: 98.1185628°

f) Does the site have a physical address?
V] Yes, complete Section A for a physical address.
[ N, complete section B for site location information.

Section A: Enter the physical address for the site.

Verify the address with USPS. If the address is not recognized as a delivery address, provide
the address as identified for overnight mail delivery, 911 emergency or other online map
tools to confirm an address.

Physical Address of Project or Site:
Street Number: 121 Street Name: Camp Young Judaea
City: Wimberley State: Texas ZIP Code: 78676
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Section B: Enter the site location information.
If no physical address (Street Number & Street Name), provide a written location access

description to the site. (Example: located 2 miles west from intersection of Hwy 290 &
IH35 accessible on Hwy 290 South)

Located in the City of Woodcreek TX , north of Wimberley, TX and 40 minutes south of Austin. The
site adjoins to the South with FM 2325, to the East to FM 12 and to the West with Jacobs Well Rd.

City where the site is located or, if not in a city, what is the nearest city:

State: Texas ZIP Code where the site is located: 78676

GENERAL CHARACTERISTICS
Is the project/site located on Indian Country Lands?
Yes - If the answer is Yes, you must obtain authorization through EPA, Region 6.

mNo

b) Is your construction activity associated with a facility that, when completed, would be
associated with the exploration, development, or production of oil or gas or geothermal
resources?

[] Yes - If the answer is Yes, you may be under jurisdiction of the Railroad Commission of
Texas and may need to obtain authorization through EPA, Region 6.
No

c) What is the Primary Standard Industrial Classification (SIC) Code that best describes the
construction activity being conducted at the site?
Primary SIC Code:

d) If applicable, what is the Secondary SIC Code(s):

e) What is the total number of acres disturbed?

f) Isthe project site part of a larger common plan of development or sale?
Yes - If the answer is Yes, the total number of acres disturbed can be less than 5 acres.

E:l No - If the answer is No, the total number of acres disturbed must be 5 or more. Ifthe
total number of acres disturbed is less than 5 then the project site does not qualify
for coverage through this Notice of Intent. Coverage will be denied. See the
requirements in the general permit for small construction sites.

g) What is the name of the first water body(s) to receive the stormwater runoff or potential
runoff from the site?

h) What is the segment number(s) of the classified water body(s) that the discharge will
eventually reach?
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i) Isthe discharge into an MS4?
[[] Yes - If the answer is Yes, provide the name of the MS4 operator below.

Note: The general permit requires you to send a copy of the NOI to the MS4 operator.

DNO

j) Are any of the surface water bodies receiving discharges from the construction site on the
latest EPA-approved CWA 303(d) List of impaired waters?

m Yes - If the answer is Yes, provide the name(s) of the impaired water body(s) below.
Cypress Creek

E]No

k) Is the discharge or potential discharge within the Recharge Zone, Contributing Zone, or
Contributing Zone within the Transition Zone of the Edwards Aquifer as defined in 30 TAC
Chapter 2137

Yes - If the answer is Yes, complete certification below by checking “Yes.”

[] No

I certify that a copy of the TCEQ approved Plan required by the Edwards Aquifer Rule
(30 TAC Chapter 213) is either included or referenced in the Stormwater Pollution
Prevention Plan.

m Yes
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5) CERTIFICATION
Check Yes to the certifications below. Failure to indicate Yes to ALL items may result in denial
of coverage under the general permit.

a) I certify that I have obtained a copy and understand the terms and conditions of
the Construction General Permit (TXR150000). (] Yes

b) I certify that the full legal name of the entity applying for this permit has been
provided and is legally authorized to do business in Texas. [] Yes

¢) I understand that a Notice of Termination (NOT) must be submitted when this
authorization is no longer needed. [ Yes

d) I certify that a Stormwater Pollution Prevention Plan has been developed, will be
implemented prior to construction and to the best of my knowledge and belief is
compliant with any applicable local sediment and erosion control plans, as required
in the general permit TXR150000. Note: For multiple operators who operate under a
shared SWP3, the confirmation of an operator may be limited to its obligations
under the SWP3 provided all obligations are confirmed by at least one operator.  [_] Yes

Operator Certification:

Typed or printed name Title

certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

I further certify that I am authorized under 30 Texas Administrative Code §305.44 to sign

and submit this document, and can provide documentation in proof of such authorization upon
request.

Signature: Date:
(Use blue ink)
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NOTICE OF INTENT CHECKLIST (TXRi150000)

¢ Did you complete everything? Use this checklist to be sure!
e Are you ready to mail your form to TCEQ? Go to the General Information Section of the
Instructions for mailing addresses.
This checklist is for use by the operator to ensure a complete application. Missing information
may result in denial of coverage under the general permit. (See NOI process description in the
Instructions)
| Application Fee: |
If paying by Check:
[J Check was mailed separately to the TCEQs Cashier’s Office. (See Instructions for
Cashier’s address and Application address.)
(] Check number and name on check is provided in this application.
If using ePay:
[] The voucher number is provided in this application or a copy of the voucher is attached.
| PERMIT NUMBER: |
[ ] Permit number provided - if this application is for renewal of an existing authorization.
| OPERATOR INFORMATION - Confirm each item is complete: |
[] Customer Number (CN) issued by TCEQ Central Registry
[C] Legal name as filed to do business in Texas (Call TX SOS 512/463-5555)
[C] Name and title of responsible authority signing the application
[3 Mailing address is complete & verifiable with USPS. www.usps.com
[ Phone numbers/e-mail address
[] Type of operator (entity type)
(] Independent operator
[_] Number of employees
[ For corporations or limited partnerships — Tax ID and SOS filing numbers
[] Application contact and address is complete & verifiable with USPS. http://www.usps.com
REGULATED ENTITY (RE) INFORMATION ON PROJECT OR SITE - Confirm each item is
complete:
{1 Regulated Entity Reference Number (RN) (if site is already regulated by TCEQ)
[] Site/project name/regulated entity
[] Latitude and longitude http://www.tceq.texas.gov/gis/sqmaview.html
] County
[ Site/project physical address. Do not use a rural route or post office box.
[_] Business description
| GENERAL CHARACTERISTICS - Confirm each item is complete:
] Indian Country Lands —the facility is not on Indian Country Lands
[] Construction activity related to facility associated to oil, gas, or geothermal resources
(] Standard Industrial Classification (SIC) Code www.osha.gov/oshstats/sicser.html
[] Acres disturbed is provided and qualifies for coverage through a NOI
[] Common plan of development or sale
[] Receiving water body(s)
Segment number(s)
Impaired water body(s)
[C] MS4 operator
[] Edwards Aquifer rule
{ CERTIFICATION
[] Certification statements have been checked indicating “Yes”
[] Signature meets 30 Texas Administrative Code (TAC) 305.44 and is original.
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Notice of Intent (NOI) for Stormwater Discharges Associated with
Construction Activity under TPDES General Permit
(TXR150000)

General Information and Instructions

GENERAL INFORMATION
Where to Send the Notice of Intent (NOI):

BY REGULAR U.S. MAIL BY OVERNIGHT/EXPRESS MAIL

Texas Commission on Environmental Quality Texas Commission on Environmental Quality
Stormwater Processing Center (MC-228) Stormwater Processing Center (MC-228)
P.0O. Box 13087 12100 Park 35 Circle

Austin, Texas 78711-3087 Austin, TX 78753

TCEQ Contact List:

Application — status and form questions: 512/239-3700, swpermit@tceq.texas.gov
Technical questions: 512/239-4671, swgp@tceq.texas.gov
Environmental Law Division: 512/239-0600

Records Management - obtain copies of forms: 512/239-0900

Reports from databases (as available): 512/239-DATA (3282)

Cashier’s office: 512/239-0357 or 512/239-0187

Notice of Intent Process:
When your NOI is received by the program, the form will be processed as follows:

1) Administrative Review: Each item on the form will be reviewed for a complete response.
In addition, the operator’s legal name must be verified with Texas Secretary of State as valid
and active (if applicable). The address(s) on the form must be verified with the US Postal
service as receiving regular mail delivery. Never give an overnight/express mailing address.

2) Notice of Deficiency: If an item is incomplete or not verifiable as indicated above, a
notice of deficiency (NOD) will be mailed to the operator. The operator will have 30 days to
respond to the NOD. The response will be reviewed for completeness.

3) Acknowledgment of Coverage: An Acknowledgment Certificate will be mailed to the
operator. This certificate acknowledges coverage under the general permit.
-0[‘_
Denial of Coverage: If the operator fails to respond to the NOD or the response is

inadequate, coverage under the general permit may be denied. If coverage is denied, the
operator will be notified.

General Permit (Your Permit)
For NOIs submitted electronically through ePermits, provisional coverage under the general
permit begins immediately following confirmation of receipt of the NOI form by the TCEQ.

For paper NOIs, provisional coverage under the general permit begins 7 days after a
completed NOI is postmarked for delivery to the TCEQ.

You should have a copy of your general permit when submitting your application. You may view
and print your permit for which you are seeking coverage, on the TCEQ web site
http://www.tceq.texas.gov. Search using key word TXR150000.
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General Permit Forms

The Notice of Intent (NOI), Notice of Termination (NOT), and Notice of Change (NOC)
(including instructions) are available in Adobe Acrobat PDF format on the TCEQ web site
http://www.tceq.texas.gov.

Change in Operator

An authorization under the general permit is not transferable. If the operator of the regulated
entity changes, the present permittee must submit a Notice of Termination and the new
operator must submit a Notice of Intent. The NOT and NOI must be submitted no later than 10
days prior to the change in Operator status.

TCEQ Central Registry Core Data Form

The Core Data Form has been incorporated into this form. Do not send a Core Data Form to
TCEQ. After final acknowledgment of coverage under the general permit, the program will
assign a Customer Number and Regulated Entity Number.

You can find the information on the Central Registry web site at
http://wwwis.tceq.texas.gov/crpub/. You can search by the Regulated Entity (RN), Customer
Number (CN) or Name (Permittee), or by your permit number under the search field labeled
“Program ID”. Capitalize all letters in the permit number.

The Customer (Permittee) is responsible for providing consistent information to the TCEQ, and
for updating all CN and RN data for all authorizations as changes occur. For General Permits, a
Notice of Change form must be submitted to the program area.

Fees associated with a General Permit
Payment of the fee may be made by check or money order, payable to TCEQ, or through EPAY
(electronic payment through the web).

Application Fee: This fee is required to be paid at the time the NOI is submitted. Failure to
submit payment at the time the application is filed will cause delays in acknowledgment or
denial of coverage under the general permit.

Mailed Payments:

Payment must be mailed under separate cover at one of the addresses below using the
attached Application Fee submittal form. (DO NOT SEND A COPY OF THE NOI WITH THE
APPLICATION FEE SUBMITTAL FORM)

BY REGULAR U.S. MAIL BY OVERNIGHT/EXPRESS MAIL

Texas Commission on Environmental Quality  Texas Commission on Environmental Quality
Financial Administration Division Financial Administration Division

Cashier’s Office, MC-214 Cashier's Office, MC-214

P.0O. Box 13088 12100 Park 35 Circle

Austin, Texas 78711-3088 Austin, TX 78753

ePAY Electronic Payment: http://www.tceq.texas.gov/epay

When making the payment you must select Water Quality, and then select the fee category
“General Permit Construction Storm Water Discharge NOI Application”. You must include a
copy of the payment voucher with your NOI. Your NOI will not be considered complete
without the payment voucher.
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INSTRUCTIONS FOR FILLING OUT THIL NOT FORM

Renewal of General Permit. Dischargers holding active authorizations under the expired
General Permit are required to submit a NOI to continue coverage. The existing permit number

is required. If the permit number is not provided or has been terminated, expired, or denied a
new permit number will be issued.

| 1. Operator (Applicant)
a) Enter assigned Customer Number (CN)
TCEQ's Central Registry will assign each customer a number that begins with CN, followed by
nine digits. This is not a permit number, registration number, or license number.
If this customer has not been assigned a CN, leave the space for the CN blank.
If this customer has already been assigned this number, enter the permittee’s CN.

b) Legal Name

Provide the current legal name of the permittee, as authorized to do business in Texas. The
name must be provided exactly as filed with the Texas Secretary of State (SOS), or on other legal
documents forming the entity, that is filed in the county where doing business. You may contact
the SOS at 512/463-5555, for more information related to filing in Texas. If filed in the county
where doing business, provide a copy of the legal documents showing the legal name.

¢) Operator Contact’s (Responsible Authority) Contact Information and Mailing
Address

Provide the first and last name, and the title of the person signing the Certification section of the
application. This person must be an individual having signatory authority in accordance with
30 TAC Chapter §305.44. This person is also referred to as the Responsible Authority.

Provide a complete mailing address for receiving mail from the TCEQ. The address must be
verifiable with the US Postal Service at
https://tools.usps.com/go/ZipLookupAction!input.action for regular mail delivery (not
overnight express mail). If you find that the address is not verifiable using the USPS web search,
please indicate the address is used by the USPS for regular mail delivery.

The area code and phone number should provide contact to the operator. Leave Extension blank
if not applicable.

The fax number and e-mail address are optional and should correspond to the operator.

d) Type of Customer (Entity Type)
Check only one box that identifies the type of entity. Use the descriptions below to identify the

appropriate entity type. Note that the selected entity type also indicates the name that must be
provided as an applicant for a permit, registration or authorization.

Sole Proprietorship — DBA

A sole proprietorship is a customer that is owned by only one person and has not been
incorporated. This business may:

» be under the person’s name

» have its own name (doing business as or d.b.a.)

+ have any number of employees
If the customer is a Sole Proprietorship or DBA, the ‘legal name’ of the individual
business ‘owner’ must be provided. The DBA name is not recognized as the ‘legal name’
of the entity. The DBA name may be used for the site name (regulated entity).
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Individual
An individual is a customer who has not established a business, but conducts an activity
that needs to be regulated by the TCEQ.

Partnership

» A customer that is established as a partnership as defined by the Texas Secretary
of State Office (TX SOS). A Limited Partnership or Limited Liability Partnership
{(Partnership) is required to file with the Texas Secretary of State. A General
Partnership or Joint Venture is not required to register with the state.

s Partnership (Limited Partnership or Limited Liability Partnership): A
limited partnership is defined in the Act as a parinership formed by two or more
persons under the provisions of Section 3 of the Uniform Limited Partnership Act
(Art, 6132a, Revised Civil Statutes of Texas) and having as members one or more
general partners and one or more limited partners. The limited partners as such
are not bound by the obligations of the partnership. Limited partners may not
take part in the day-to-day operations of the business. A Limited Partnership
must file with the Texas Secretary of State. A registered limited liability
partnership is a general or limited partnership that is registered with the Texas
Secretary of State. The partnership's name must contain the words "Registered
Limited Liability Partnership" or the abbreviation "L.L.P." as the last words or
letters of its name.

¢ General Partnership: A general partner may or may not invest, participates in
running the partnership and is liable for all acts and debts of the partnership and
any member of it. A General Partnership does not have limited partners. For a
General Partnership, there is no registration with the state or even written
agreement necessary for a general partnership to be formed. The legal definition
of a partnership is generally stated as "an association of two or more persons to
carry on as co-owners a business for profit” (Revised Uniform Partnership Act §
101 [1994]).

e Joint Venture: A joint venture is but another name for a special partnership. It
might be distinguished from a general partnership in that the latter is formed for
the transaction of a general business, while a joint venture is usually limited to a
single transaction. That is, a joint venture is a special combination of persons in
the nature of a partnership engaged in the joint prosecution of a particular
transaction for mutual benefit or profit.

Corporation
A customer meets all of these conditions:
is a legally incorporated entity under the laws of any state or country
is recognized as a corporation by the Texas Secretary of State
has proper operating authority to operate in Texas.
The corporation’s ‘legal name’ as filed with the Texas Secretary of State must be
provided as applicant. An ‘assumed’ name of a corporation is not recognized as
the ‘legal name’ of the entity.

Government
Federal, state, county, or city government (as appropriate)
The customer is either an agency of one of these levels of government or the
governmental body itself. The government agency’s ‘legal name’ must be provided as the
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applicant. A department name or other description of the organization should not be
included as a part of the ‘legal name’ as applicant.

Trust or Estate

A trust and an estate are fiduciary relationships governing the trustee/executor with
respect to the trust/estate property.

Other Government
A utility district, water district, tribal government, college district, council of
governments, or river authority. Write in the specific type of government.

e) Independent Entity

Check No if this customer is a subsidiary, part of a larger company, or is a governmental entity.
Otherwise, check Yes.

f) Number of Employees
Check one box to show the number of employees for this customer’s entire company, at all
locations. This is not necessarily the number of employees at the site named in the application.

g) Customer Business Tax and Filing Numbers

These are required for Corporations and Limited Partnerships. These are not required for
Individuals, Government, and Sole Proprietors.

State Franchise Tax ID Number

Corporations and limited liability companies that operate in Texas are issued a franchise tax
identification number. If this customer is a corporation or limited liability company, enter
this number here.

Federal Tax ID
All businesses, except for some small sole proprietors, individuals, or general partnerships
should have a federal taxpayer identification number (TIN). Enter this number here. Use no

prefixes, dashes, or hyphens. Sole proprietors, individuals, or general partnerships do not
need to provide a federal tax ID.

TX SOS Charter (filing) Number

Corporations and Limited Partnerships required to register with the Texas Secretary of State
are issued a charter or filing number. You may obtain further information by calling SOS at
512/463-5555.

DUNS Number

Most businesses have a DUNS (Data Universal Numbering System) number issued by Dun
and Bradstreet Corp. If this customer has one, enter it here.

(2 APPLICATION CONTAGE o e e e e e e e |
Provide the name, title and communication information of the person that TCEQ can contact for
additional information regarding this application.

a) Regulated Entity Reference Number (RN)

A number issued by TCEQ’s Central Registry to sites (a location where a regulated activity
occurs) regulated by TCEQ. This is not a permit number, registration number, or license
number. If this regulated entity has not been assigned an RN, leave this space blank.
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If the site of your business is part of a larger business site, a Regulated Entity Number (RN) may
already be assigned for the larger site. Use the RN assigned for the larger site. Search TCEQ's
Central Registry to see if the larger site may already be registered as a regulated site at:
http://www.tceg.texas.gov,/goto/cr-searchrn

If the site is found, provide the assigned Regulated Entity Reference Number (RN} and provide
the information for the site to be authorized through this application. The site information for
this authorization may vary from the larger site information.

An example is a chemical plant where a unit is owned or operated by a separate corporation that
is accessible by the same physical address of your unit or facility. Other examples include
industrial parks identified by one common address but different corporations have control of
defined areas within the site. In both cases, an RN would be assigned for the physical address
location and the permitted sites would be identified separately under the same RN.

b) Site/Project Name/Regulated Entity

Provide the name of the site as known by the public in the area where the site is located. The
name you provide on this application will be used in the TCEQ Central Registry as the Regulated
Entity name.

¢) Description of Activity Regulated
In your own words, briefly describe the primary business that you are doing that requires this
authorization. Do not repeat the SIC Code description.

d) County
Identify the county or counties in which the regulated entity is located.

e) Latitude and Longitude

Enter the latitude and longitude of the site in degrees, minutes, and seconds or decimal form.
For help obtaining the latitude and longitude, go to:
http://www.tceq.texas.gov/gis/samaview.html or http://nationalmap.gov/ustopo

f) Site/Project (RE) Physical Address/Location Information

Enter the complete address for the site in Section A if the address can be validated through the
US Postal Service. If the physical address is not recognized as a USPS delivery address, you may
need to validate the address with your local police (911 service) or through an online map site
used to locate a site, Please confirm this to be a complete and valid address. Do not use a rural
route or post office box for a site location.

If a site does not have an address that includes a street (or house) number and street name,
enter NO ADDRESS for the street name in Section A. In Section B provide a complete written
location description. For example: “The site is located 2 miles west from intersection of Hwy
290 & IH35, located on the southwest corner of the Hwy 290 South bound lane.”

Provide the city (or nearest city) and zip code of the facility location.

| 4. GENERAL CHARACTERISTICS

a) Indian Country Lands
If your site is located on Indian Country Lands, the TCEQ does not have authority to process

your application. You must obtain authorization through EPA, Region 6, Dallas. Do not submit
this form to TCEQ.
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b) Construction activity associated with facility associated with exploration,
development, or production of oil, gas, or geothermal resources

If your activity is associated with oil and gas exploration, development, or production, you may
be under jurisdiction of the Railroad Commission of Texas and may need to obtain authorization
from EPA Region 6. For more information, see:
http://texreg.sos.state.tx.us/public/readtac$ext. TacPage?sl=R&app=9&p dir=&p rloc=&p tlo
c=&p ploc=&pg=1&p tac=&ti=16&pt=1&ch=38&r]=30

Construction activities associated with a facility related to oil, gas or geothermal resources may
include the construction of a well site; treatment or storage facility; underground hydrocarbon
or natural gas storage facility; reclamation plant; gas processing facility; compressor station;
terminal facility where crude oil is stored prior to refining and at which refined products are
stored solely for use at the facility; a carbon dioxide geologic storage facility; and a gathering,
transmission, or distribution pipeline that will transport crude oil or natural gas, including
natural gas liquids, prior to refining of such oil or the use of the natural gas in any
manufacturing process or as a residential or industrial fuel.

Where required by federal law, discharges of stormwater associated with construction activities
under the Railroad Commission's jurisdiction must be authorized by the EPA and the Railroad
Commission of Texas, as applicable. Activities under Railroad Commission of Texas jurisdiction
include construction of a facility that, when completed, would be associated with the
exploration, development, or production of oil or gas or geothermal resources, such as a well
site; treatment or storage facility; underground hydrocarbon or natural gas storage facility;
reclamation plant; gas processing facility; compressor station; terminal facility where crude oil
is stored prior to refining and at which refined products are stored solely for use at the facility; a
carbon dioxide geologic storage facility under the jurisdiction of the Railroad Commission of
Texas; and a gathering, transmission, or distribution pipeline that will transport crude oil or
natural gas, including natural gas liquids, prior to refining of such oil or the use of the natural
gas in any manufacturing process or as a residential or industrial fuel. The Railroad Commission
of Texas also has jurisdiction over stormwater from land disturbance associated with a site
survey that is conducted prior to construction of a facility that would be regulated by the
Railroad Commission of Texas. Under 33 U.S.C. §1342(1)(2) and §1362(24), EPA cannot require
a permit for discharges of stormwater from "field activities or operations associated with {oil
and gas} exploration, production, processing, or treatment operations, or transmission facilities,
including activities necessary to prepare a site for drilling and for the movement and placement
of drilling equipment, whether or not such field activities or operations may be considered to be
construction activities” unless the discharge is contaminated by contact with any overburden,
raw material, intermediate product, finished product, byproduct, or waste product located on
the site of the facility. Under §3.8 of this title (relating to Water Protection), the Railroad
Commission of Texas prohibits operators from causing or allowing pollution of surface or
subsurface water. Operators are encouraged to implement and maintain best management
practices (BMPs) to minimize discharges of pollutants, including sediment, in stormwater

during construction activities to help ensure protection of surface water quality during storm
events.

c) Primary Standard Industrial Classification (SIC) Code
Provide the SIC Code that best describes the construction activity being conducted at this site.

Common SIC Codes related to construction activities include:
» 1521 - Construction of Single Family Homes
» 1522 - Construction of Residential Bldgs. Other than Single Family Homes
» 1541 - Construction of Industrial Bldgs. and Warehouses
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¢ 1542 - Construction of Non-residential Bldgs, other than Industrial Bldgs. and
Warehouses

« 1611 - Highway and Street Construction, except Highway Construction
1622 - Bridge, Tunnel, and Elevated Highway Construction

» 1623 - Water, Sewer, Pipeline and Communications, and Power Line Construction

For help with SIC Codes, go to:
http://www.osha.gov/pls/imis/sicsearch.html

d) Secondary SIC Code
Secondary SIC Code(s) may be provided. Leave blank if not applicable. For help with SIC Codes,
go to: hitp://www,osha.gov/pls/imis/sicsearch.html

e) Total Number of Acres Disturbed

Provide the approximate number of acres that the construction site will disturb. Construction
activities that disturb less than one acre, unless they are part of a larger common plan that
disturbs more than one acre, do not require permit coverage. Construction activities that
disturb between one and five acres, unless they are part of a common plan that disturbs more
than five acres, do not require submission of an NOI. Therefore, the estimated area of land
disturbed should not be less than five, unless the project is part of a larger common plan that
disturbs five or more acres. Disturbed means any clearing, grading, excavating, or other similar
activities.

If you have any questions about this item, please contact the stormwater technical staff by phone
at (512)239-4671 or by email at swgp@tceq.texas.gov.

f) Common Plan of Development

Construction activities that disturb less than five acres do not require submission of an NOI
unless they are part of a common plan of development or for sale where the area disturbed is
five or more acres. Therefore, the estimated area of land disturbed should not be less than five,
unless the project is part of a larger common plan that disturbs five or more acres. Disturbed
means any clearing, grading, excavating, or other similar activities.

For more information on "What is a common plan of development?"” go to:
www.tceq.texas.gov/permitting/stormwater/common plan of development steps.html

For further information, go to the TCEQ stormwater construction webpage at:
www.tceq.texas.gov/goto/construction and search for "Additional Guidance and Quick Links". If
you have any further questions about this item, please call the stormwater technical staff at
(512)239-4671.

g) Identify the water body(s) receiving stormwater runoff

The stormwater may be discharged directly to a receiving stream or through a MS4 from your
site. It eventually reaches a receiving water body such as a local stream or lake, possibly via a
drainage ditch. You must provide the name of the water body that receives the discharge from
the site (a local stream or lake).

If your site has more than one outfall you need to include the name of the first water body for
each outfall, if they are different.
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h) Identify the segment number(s) of the classified water body(s)

Identify the classified segment number(s) receiving a discharge directly or indirectly. Go to the
following link to find the segment number of the classified water body where stormwater will
flow from the site: www.tceq.texas.gov/waterquality/monitoring /viewer html

You may also find the segment number in TCEQ publication GI-316:
www.tceq.texas.gov/publications/gi/gi-

If the discharge is into an unclassified receiving water and then crosses state lines prior to
entering a classified segment, select the appropriate watershed:

0100 (Canadian River Basin)

0200 (Red River Basin)

0300 (Sulfur River Basin)

0400 (Cypress Creek Basin)

0500 {Sabine River Basin)

Call the Water Quality Assessments section at (512)239-4671 for further assistance.

i} Discharge into MS4 — Identify the MS4 Operator

The discharge may initially be into a municipal separate storm sewer system (MS4). If the
stormwater discharge is into an MS4, provide the name of the entity that operates the MS4
where the stormwater discharges. An MS4 operator is often a city, town, county, or utility
district, but possibly can be another form of government. Please note that the Construction
General Permit requires the Operator to supply the MS4 with a copy of the NOI submitted to
TCEQ. For assistance, you may call the technical staff at (512)239-4671.

J) Surface Water bodies on list of impaired waters — Identify the impaired water
body(s)

Indicate Yes or No if any surface water bodies receiving discharges from the construction site
are on the latest EPA-approved CWA 303(d) List of impaired waters. Provide the name(s) of
surface water bodies receiving discharges or potential discharges from the construction site that
are on the latest EPA-approved CWA 303(d) List of impaired waters. The EPA-approved CWA
303(d) List of impaired waters in Texas can be found at:
www.tceq.texas.gov/waterquality/assessment/305 303.html

NOTE: Do not use any "draft” documents.

k) Discharges to the Edwards Aquifer Recharge Zone and Certification
See maps on the TCEQ website to determine if the site is located within the Recharge Zone,

Contributing Zone, or Contributing Zone within the Transition Zone of the Edwards Aquifer at:
www.tceq.texas.gov/field/eapp/viewer.html

If the discharge or potential discharge is within the Recharge Zone, Contributing Zone, or
Contributing Zone within the Transition Zone of the Edwards Aquifer, a site specific
authorization approved by the Executive Director under the Edwards Aquifer Protection
Program (30 TAC Chapter 213) is required before construction can begin. The certification
must be answered "Yes" for coverage under the Construction General Permit. The TCEQ

approved plan must be readily available for TCEQ staff to review at the time that the NOI is
submitted.

The general permit requires the approved Contributing Zone Plan or Water Pollution Abatement
Plan to be included or referenced as a part of the Stormwater Pollution Prevention Plan.
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For questions regarding the Edwards Aquifer Protection Program, contact the appropriate
TCEQ Regional Office. For projects in Hays, Travis and Williamson Counties: Austin Regional
Office, 12100 Park 35 Circle, Austin, TX 78753, 512-339-2929. For Projects in Bexar, Comal,
Kinney, Medina and Uvalde Counties: TCEQ San Antonio Regional Office, 14250 Judson Rd.,
San Antonio, TX 78233-4480, 210-490-3096.

| 5. CERTIFICATIONS [

Failure to indicate Yes to ALL of the certification items may result in denial of coverage under
the general permit.

a) Certification of Understanding the Terms and Conditions of Construction
General Permit (TXR150000)

Provisional coverage under the Construction General Permit (TXR150000) begins 7 days after
the completed paper NOI is postmarked for delivery to the TCEQ. (Electronic applications
submitted through ePermits have immediate provisional coverage). You must obtain a copy
and read the Construction General Permit before submitting your application. You may view
and print the Construction General Permit for which you are seeking coverage at the TCEQ web
site: www.tceq.texas.gov/goto/construction

b) Certification of Legal Name

The full legal name of the applicant as authorized to do business in Texas is required. The name
must be provided exactly as filed with the Texas Secretary of State (SOS), or on other legal
documents forming the entity, that is filed in the county where doing business. You may contact
the SOS at (512)463 5555, for more information related to filing in Texas.

¢) Understanding of Notice of Termination

A permittee shall terminate coverage under this Construction General Permit through the
submittal of a NOT when the operator of the facility changes, final stabilization has been
reached, the discharge becomes authorized under an individual permit, or the construction
activity never began at this site.

d) Certification of Stormwater Pollution Prevention Plan

The SWP3 identifies the areas and activities that could produce contaminated runoff at your site
and then tells how you will ensure that this contamination is mitigated. For example, in
describing your mitigation measures, your site's plan might identify the devices that collect and
filter stormwater, tell how those devices are to be maintained, and tell how frequently that
maintenance is to be carried out. You must develop this plan in accordance with the TCEQ
general permit requirements. This plan must be developed and implemented before you
complete this NOI. The SWP3 must be available for a TCEQ investigator to review on request.

Operator Certification:
The certification must bear an original signature of a person meeting the signatory requirements
specified under 30 Texas Administrative Code (TAC) §305.44.

IF YOU ARE A CORPORATION:

The regulation that controls who may sign an NOI or similar form is 30 Texas Administrative
Code §305.44(a)(1) (see below). According to this code provision, any corporate representative
may sign an NOI or similar form so long as the authority to sign such a document has been
delegated to that person in accordance with corporate procedures. By signing the NOI or similar
form, you are certifying that such authority has been delegated to you. The TCEQ may request
documentation evidencing such authority.
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IF YOU ARE A MUNICIPALITY OR OTHER GOVERNMENT ENTITY:

The regulation that controls who may sign an NOI or similar form is 30 Texas Administrative
Code §305.44(a)(3) (see below). According to this code provision, only a ranking elected official
or principal executive officer may sign an NOI or similar form. Persons such as the City Mayor
or County Commissioner will be considered ranking elected officials. In order to identify the
principai executive officer of your government entity, it may be beneficial to consult your city
charter, county or city ordinances, or the Texas statute(s} under which your government entity
was formed. An NOI or similar document that is signed by a government official who is not a
ranking elected official or principal executive officer does not conform to §305.44(a)(3). The
signatory requirement may not be delegated to a government representative other than those
identified in the regulation. By signing the NOI or similar form, you are certifying that you are
either a ranking elected official or principal executive officer as required by the administrative
code. Documentation demonstrating your position as a ranking elected official or principal
executive officer may be requested by the TCEQ.

If you have any questions or need additional information concerning the signatory requirements
discussed above, please contact the Texas Commission on Environmental Quality’s
Environmental Law Division at (512)239-0600.

30 Texas Administrative Code
§305.44. Signatories to Applications
(a) All applications shall be signed as follows.

(1) For a corporation, the application shall be signed by a responsible corporate
officer. For purposes of this paragraph, a responsible corporate officer means a president,
secretary, treasurer, or vice-president of the corporation in charge of a principal business
function, or any other person who performs similar policy or decision-making functions for the
corporation; or the manager of one or more manufacturing, production, or operating facilities
employing more than 250 persons or having gross annual sales or expenditures exceeding $25
million (in second-quarter 1980 dollars), if authority to sign documents has been assigned or
delegated to the manager in accordance with corporate procedures. Corporate procedures
governing authority to sign permit or post-closure order applications may provide for
assignment or delegation to applicable corporate positions rather than to specific individuals.

(2) For a partnership or sole proprietorship, the application shall be signed by a
general partner or the proprietor, respectively,

(3) For a municipality, state, federal, or other public agency, the application shall
be signed by either a principal executive officer or a ranking elected official. For purposes of this
paragraph, a principal executive officer of a federal agency includes the chief executive officer of
the agency, or a senior executive officer having responsibility for the overall operations of a
principal geographic unit of the agency (e.g., regional administrator of the EPA).
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Use this form Lo submit your Application Fee only if vou are mailing vour payment.

Texas Commission on Environmental Quality
General Permit Payment Submittal Form

Complete items 1 through 5 below:

Staple your check in the space provided at the bottom of this document.
Do not mail this form with your NOI form.

Do not mail this form to the same address as your NOI.

Mail this form and your check to:

BY REGULAR U.S. MAIL BY OVERNIGHT/EXPRESS MAIL

Texas Commission on Environmental Quality =~ Texas Commission on Environmental Quality

Financial Administration Division Financial Administration Division

Cashier’s Office, MC-214 : Cashier’s Office, MC-214

P.0. Box 13088 12100 Park 35 Circle

Austin, TX 78711-3088 Austin, TX 78753
Fee Code: GPA General Permit: TXR150000 |
Check / Money Order Number: | |

o s wpE

Amount of Check/Money Order: | |
Date of Check or Money Order: l I
Name on Check or Money Order: l |
NOI INFORMATION

If the check is for more than one NOI, list each Project/Site (RE) Name and Physical
Address exactly as provided on the NOI. DO NOT SUBMIT A COPY OF THE NOI WITH
THIS FORM AS IT COULD CAUSE DUPLICATE PERMIT ENTRIES.

See Attached List of Sites (If more space is needed, you may attach a list.)
Project/Site (RE) Name:| |

Project/Site {RE) Physical Address:

Staple Check in This Space

TCEQ- 20134 (04/13/2006) Page1
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LARGE CONSTRUCTION SITE NOTICE

FOR THE
Texas Commission on Environmental Quality (TCEQ)
Stormwater Program

TPDES GENERAL PERMIT TXR150000

“PRIMARY OPERATOR” NOTICE

This notice applies to construction sites operating under Part ILE.3. of the TPDES General Permit
Number TXR150000 for discharges of stormwater runoff from construction sites equal to or greater
than five acres, including the larger common plan of development. The information on this notice is
required in Part IILD.2. of the general permit. Additional information regarding the TCEQ
stormwater permit program may be found on the internet at:

http://www.tceq.state.tx.us/nav/permits/wg_construction.html

Site-Specific TPDES Authorization Number:

Operator Name:

Contact Name and Phone Number:

Project Description: Physical address or description of the
site’s location, and estimated start date and projected end
date, or date that disturbed soils will be stabilized.

Location of Stormwater Pollution Prevention Plan:




LARGE CONSTRUCTION SITE NOTICE

FOR THE
Texas Commission on Environmental Quality (TCEQ)
Stormwater Program

TPDES GENERAL PERMIT TXR150000
“SECONDARY OPERATOR” NOTICE

This notice applies to secondary operators of construction sites operating under Part ILE.3. of the
TPDES General Permit Number TXR150000 for discharges of stormwater runoff from construction
sites equal to or greater than five acres, including the larger common plan of development. The
information on this notice is required in Part IIL.D.2. of the general permit. Additional information
regarding the TCEQ stormwater permit program may be found on the internet at:

http://www.tceq.state.tx.us/nav/permits/wg_construction.htm!

Site-Specific TPDES Authorization Number:

Operator Name:

Contact Name and Phone Number:

Project Description: Physical address or description of the
site’s location, and estimated start date and projected end
date, or date that disturbed soils will be stabilized.

Location of Stormwater Pollution Prevention Plan (SWP3):

For Large Construction Activities Authorized Under Part ILE.3. (Obtaining Authorization to Discharge)
the following certification must be completed:

I (Typed or Printed Name Person Completing This Certification) certify under
penalty of law that I have read and understand the eligibility requirements for claiming an authorization under Part ILE.3. of
TPDES General Permit TXR150000 and agree to comply with the terms of this permit. A stormwater pollution prevention
plan has been developed and will be implemented prior 10 construction, according to permit requirements. A copy of this
signed notice is supplied to the operator of the MS4 if discharges enter an MS4. [ am aware there are significant penalties for

providing false information or for conducting unauthorized discharges, including the possibility of fine and imprisonment for
knowing violations.

Signature and Title Date

Date Notice Removed

M54 operator notified per Part ILF.3.
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Attachment 6

BMP Training Log



Stormwater Pollution Prevention BMP Training Log

Project Name:

Project Location:

Instructor’s Name(s):

Instructor’s Title:

Course Location: Date:
Course Length (hours):
Stormwater Training Topic(s): (check as appropriate)
[ ] | Materials Management & Handling | [ | | Proper Spill Reporting
] Spill Prevention Methods [ [ Good Housekeeping Measures
% Location of Spill Cleanup Supplies E Erosion Control BMPs
Spill Cleanup Equipment Sediment Control BMPs
:B Spill Cleanup Techniques ] Emergency Procedures
Non-Stormwater BMPs D Goals of the SWPPP

Specific Training Objective:

Attendee Roster: (attach additional pages as necessary)

Name of Attendee Company

Signature
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Project Overview

The Camp Young Judaea proposed dormitory development consist of developing approximately 4-acres
in 2 phases of a 245-acre property. The proposed development is located on the far east side of the Camp
Young Judaea property. The majority of the camp property is located in the City of Woodcreek ETJ and
the portion of the camp property the proposed development is located in is in the city of Woodcreek City
limits. The site plan for both phases includes 7 dormitory buildings, 1 laundry room, 1 activity center,

concrete sidewalk and a paved fire lane around the development with paved parking. (See Exhibit “A” -
Concept Plan)

Drainage Analysis (SCS Method):

Existing Conditions Hydrologic Analysis

The project site is mostly undeveloped with an existing 8.34(3.4%) acres of impervious cover on the
property. Watershed “A” was formed first to find the effects of the proposed development as the storm
water leaves the property. Watershed “A” is included in a much larger drainage basin (WS-B) that flows
in to Cypress Creek. The drainage basin is a total of 1215.8-acres (WS-A+B) that drains from north to
south. From watershed “A”, storm water runoff exits the property and flows over an existing road
{Cypress Point Drive) into a drainage easement of Cypress Point Property Owners Association (See
Appendix “F”) that contains a large channel that then flows into a small lake before flowing into Cypress
Creek. Calculation point 1 (CP-1) is placed at the at the most downstream point of the combined 1215.8-

acre watershed to compare to the proposed runoff from the site. (See Exhibit “C” - Existing Conditions
Watershed Map}.

According to the NRCS Web Soil Survey the existing on and off-site soils within the established
watersheds belong to hydrologic soil group B, C, and D. A composite curve number of 86.1 was
calculated for existing watershed “A™ and 79.1 was calculated for watershed “B” (See Appendix “B” -
Composite Curve Number Calculation Table).

Proposed Conditions Hydrologic Analysis

Proposed on-site drainage patterns will mimic existing drainage patterns with the exception of diversion
channels being proposed on the north side of the site. Therefore, watershed boundaries remain the same
from existing to proposed conditions. The proposed development will consist of the addition of 1.70-acres
and the demolition of 0.18-acres of impervious cover for a net increase of 1.52-acres of impervious cover
to watershed “A”. This drainage analysis has been performed using the ultimate proposed developed site,
thus the net increase of 1.52 acres of impervious cover includes phase 1 and 2 of the project. The
diversion channels are proposed to be developed along the north side of the proposed site and storm water
will flow back into the natural flow path before exiting the property. (See Exhibit “D” — Proposed
Conditions Watershed Map).

Composite curve number analysis revealed a proposed composite curve number of 86.4 for watershed

“A” and watershed “B” remains at 79.1 (See Appendix “B” — Composite Curve Number Calculation
Table).
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Hydrologic Model Development

The method of hydrologic analysis for this study was the National Resources Conservation Service (SCS)
method with a type I rainfall distribution in accordance with the Austin Drainage Criteria Manual,
section 2.3.0. (See References) Pre and post-development runoff conditions were then analyzed in order
to perform a comparison between pre and post-development peak flow rate.

Watershed boundaries were established using a combination of LIDAR data received from TNRIS, USGS
contour data, aerial photo, and field investigations. Time of Concentration values used within this study
were derived using Technical Release-55 (TR-55), Urban Hydrology for Small Watersheds. Table 2-3 of
the Austin Drainage Criteria Manual was used in order to get a depth for the 24-hour storm. Manning’s
“n" values were taken from Table 2-2 of the Austin Drainage Criteria Manual. Flow rates for each model
have been computed for the 2-year, 10-year, 25-year, and 100-year storm events as required in Section
8.3.0 - Stormwater Management Ponds. (See Appendix D).

Downstream Impact Analysis Results

Watershed “A” combined with watershed “B” make up the entire drainage basin the proposed site is
included in. Watershed “A” storm water flow increases after development while Watershed “B” stays the
same because there is not any proposed development in “WS-B”. Calculation point 1 (CP-1) is located in
the natural drainage crossing at the most downstream point of the combined 1215.8-acre drainage basin.
Although the storm water flow from watershed “A” increased after development, the peak flow at CP-1
decreased for the 2, 10, 25, 100-year storm water frequencies.

In evaluating each of the above described models we have prepared a Downstream Impact Analysis
Summary Table, listed below, which compares the 2-year, 10-year, 25-year, and 100-year storm water
frequencies for the above described models.

Downstream Impact Analysis Summary
| 2 Year {10 Year]25 Year]100 Year
WS-A
Pre-Development (CFS) 94.4 20321 2663 370.2
Post Development (CFS) 99.4| 213.5] 279.6 385.1
[Change in Flow (CFS) 500 | 10301 1330{ 1490
WS-B
Pre-Development (CFS) 778.6] 1959.8] 2676.0] 3876.0
Post Development (CFS) 778.6] 1959.8] 2676.0] 3876.0
Change in Flow (CFS) 0.00 0.00 0.00 0.00
CP-1
Pre-Development (CFS) 816.4] 2039.9] 2784.5] 40325
Post Development (CFS) 812.9] 2031.2| 2773.0] 40164
|Change in Flow (CFS) (3500 (BT (11500 (16109
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To evaluate the results of our downstream impact analysis, we performed a hydraulic analysis for the
downstream property at the calculation point for watershed A. The evaluation point is at the discharge
point where storm water leaves the Camp Young Judaea property, crosses Cypress Point Drive, and enters
an existing well-defined creek within the adjacent subdivision. In this location based on the Cypress Point
plat found in Appendix “F”, both Cypress Point Drive and the existing creek are located within a platted
drainage easement. To perform this analysis, our office looked at three cross section (1, 1.2, and 2, refer
to Exhibit “H"). The critical cross section, 1.2, is located at the narrowest point within this existing
downstream creek, adjacent to an existing home. In this location, we evaluated the ability for the
downstream creek to convey the 14.9 cfs increase for the 100-yr storm event. Based on our findings, the
increase in the 100-yr flowrate results in an increase in the 100-yr water surface elevation of 0.04 feet. At
this cross section location the proposed limits do not inundate the existing residential structure. The 100-
year water surface elevation in this location is calculated to be 930.24 and the finished floor elevation of
the residential home adjacent to this creek is 938.77. Although the water surface elevation (WSE) of the
100-yr storm will increase, from the proposed development, it will be a negligible compared to the
existing WSE and it is still 8.53 feet below the finished flow elevation(FFE) of the existing house. The

channel has the ability to convey the full 100-yr storm event and the development as proposed will not
adversely impact downstream properties.

Summary

This study demonstrates that the effect of the development on this site does not adversely impact
downstream owners. Camp Young Judaea Dormitory development is to be developed in two phases. For
the purposed of this drainage analysis the ultimate developed impervious cover has been included in the
calculation of the proposed storm water runoff. Storm water flow was analyzed at the property boundary
as it left the site and an increase has been calculated for all storm frequencies. However, when compared
at calculation point | leaving the overall drainage basin the storm water flow decreases for all storm water
frequencies. This is because the increase of impervious cover Lo the site and the addition of diversion
ditches increase the rate of flow across the camp property. This causes the peak flow from watershed “A”
to leave the property before the flow from the larger drainage basin (WS-B) has peaked, resulting in a
lower peak flow for the combined watersheds at CP-1. As is often the case, when the downstream portion
of a substantially larger watershed is developed, detention facilities can adversely impact the peak flow
rates of drainage ways. If storm water is released without detention before the peak flow from the
adjacent watershed occurs, the water contributed from development can pass through downstream
properties and into a larger conveyance system prior to the arrival of the upstream peak flow rate.
Alternatively, if detention is provided, discharge from the detention pond, which would have passed

otherwise, will add to the peak flow rates of the larger contributing watershed creating larger peak flow.
Therefore, no detention has been provided.



Exhibit “A” — Concept Plan
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Exhibit “B” — FEMA Map
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Exhibit “C” — Watershed Map
Existing Conditions
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Exhibit “D” — Watershed Map
Proposed Conditions




ABODDIO
L]

oW 0"

SVXIL WIIHOUOOM
JOVTNA LYIdl3Y - YIVONT ONNOA dWYD
¥o4
HOILONYLSNOD 804 03NS

SNOLLIONGD 0350d0Hd - 119IHX3 0IHSHILYM

.. - W o
. . B A
b ! GIHSHAIYM 03504084
AR ity O . b e T ey ,.r.Ncll t......"inlv : N . : ’lw..r / 5 - ..\.1«} . v !
AL TRV )31 IV e A W SR i ¥ i ' 1 L ——— . ¥ o r_._!!_ - . { b 0 W K
TIM 8 B O S R PR A ] Oy i | > Y i S » L dnm &
Lod] ' P 5 ‘ W Z ., it T )
ML SR IRV o) G eeae A W AASYOEK . i ol = "~ fo‘\ [y .l -y SN L et ' . RO, =
8 Uit ond WY Do WPLITML LSRR ST AL TR 1 & . 3 - Y . %1 f P Y n :
e e . - - I EERY - ! iy A [ _ff s N o 8 %
e o W y | 5 - s ., ; X Gt o B
[r— 'Yy . P ' Yovwnme, Y o — LY ot 5 L A
e, ) YL ) Wb o) " 90T M P - I 4 I o - B / = » = " .M_
L DA s SR O o« & kX ~ Y Y -
LM o P D Ty B k] 4 a8 / .rfr_.n <L Yoy 2 ? b ; L] flow “ R
o s e 0 ISR e ] .u_- ..J : ,./ / 2 o LY -, % .....J.n.‘l
[y oy o : i it ) ). N % B LY h
wa e - — - = o - ] s Jf 4h ./.M/r 3 T LY ¥
[e— . - i~ Ay c ~y &= - oa
W LG g > Tk e LY o 'Y \
e e o Y Y o Y iy oy LN \
9 #arda T [N CT-, 0 TOWAFR RO RSO0 WK S T . i Pl P - oA % o =" H ..\r-. - e
v DR M o BV L e D Y S S e T T, ot ot Trry £ . e *
TR DSISIRNN ; . ey ! B 47 O, TR W N, ;i T
Il e DU TN N
-, \
e ~N, . 1 . e T
Fl ey 1 o { \ / ......la |
1 1 Pt | . . " \ ] Illlia. b i . R
i L AN L e PO e . el St 8 f—..._ ./ ST . / . .// - AN =3
o e . 0 " e ', = -~ . ., e
e — . : T, oo B ot G O . NNy
- I - ot i = fy . a $ o % | _,..// Ay -
PPN T B ) M) T T . _Nﬁ/ t & P ’ L ot .W.. . .!1.44 —
= i / x - i ST Y
e = et NP L ST S S N T N g
Tl R Riw T e ol . AN \ h o
L L T | Tw T ) iy ¥ % g t 3 . 1 fl.rv i ._rr:/ # L\iﬂ.
- - % - -,
e S T I I N -~ X ...ol i W =y’
e » -, L% i s
e ST O S ~- L \ SR g R T
"R 5 LY e ’ - i
Sabal g T P g Ve - T t‘ |,l\ .\\\ s
AN AT, = 5y { s wx
moriTe i A \ . ¥ Pl i
. » Fed L # gl
prs PRRETR N A S \ i oy ; I
i _ o ‘.__ A [ b \AW[...,./I\\\\ .
1 e = | P 1 CE T L T | =2 i N IJI.., ) i
o WCRF TIOR3 G EOMLIN MIBAT 3 L) Azt E A i i 4 - LN T W ——
e —— ey S e L o) RN o . B s 3N . - % '
_. = e — i _ .




Exhibit “E” — WS-A-Impervious Cover Exhibit-
Existing Conditions
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Exhibit “F” — WS-A-Impervious Cover Exhibit-
Proposed Conditions




WS-A - IMPERVIOUS COVER EXHIBIT - PROPOSED CONDITIONS !

[
IMP_COVER - EXISTING 'l
WATERSHED [s¢ Al ’
WS-A-£3 1MP. COVER!DN-SITE! 206,179 4.73 '
WS-A-EX IMP. COVER{OFF-SITE] 211677 488 '
WS-4-EX WP, COVER a1eess]  5.62 a8 € v o I 4
IMP_COVER - PROPOSED pop =" Lo
WATERSHED Js¢ AC »"
A-PRAMP. COVER 73989 1.0 '
el
TOTALEX +PR 492845 11.31 " 5’ '
- PR-IMP. DEMOUTION 7789.252) 018 - - . A% / '
/—- N\ [{NET] IMP. COVER- EX + PR wsocs] nu| o™ ) ‘."."////'4 h
- ; 3, h
0N
Vo ca, 1
[

EX-WS-A OFF-SITE
IMPERVIOUS COVER

COVER TO REMAIN
473-0.18=455AC



Exhibit “G” — WS-B-Curve Number Calculation
Exhibit
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Exhibit “H” — Cross Section Lavout Exhibit
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Appendix “A” — HEC-HMS Report With Time of
Concentration Calculations
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Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time:28Jul2017, 10:00:28

Basin Model:
Meteorologic Model:
Control Specifications:SCS

2620.02 - CYJ-D.ILA  Simulation Run: EX-2

EX-WS
2-YR

Hydrologic Drainage Ar+£’eak Dischal'g"e'ne of Peak Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 94.4 02May2017, 00:18 2.05
EX-B 1.8 778.6 02May2017, 00:48 1.51
EX-CP-1 1.9 816.4 02May2017, 00:45 1.53




Project:

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time:28Jul2017, 10:00:27

Basin Model.
Meteorologic Model:
Control Specifications:SCS

2620.02 - CYJ - D.ILA  Simulation Run: EX-10

EX-WS
10-YR

Drainage Areli’eak Dischal'g'érne of Peak

Hydrologic Volume
Element (M2} (CFS) (IN)
EX-A 0.1 203.2 02May2017, 00:18 4.50
EX-B 1.8 1959.8 02May2017, 00:45 3.74
EX-CP-1 1.9 2039.9 02May2017, 00:42 3.78




Project:

01May2017, 12:00
02May2017, 12:03

Compute Time: 28Jul2017, 10:00:29

Basin Model:
Meteorologic Model:
Control Specifications:SCS

2620.02 - CYJ-D.LA  Simulation Run: EX-25

Start of Run:
End of Run:

EX-WS
25-YR

Hydrologic Drainage Ar*ﬁ’eak Discha‘@'ﬁne of Peak Volume
Element (MI2) (CFS) (IN)
EX-A 0.1 266.3 02May2017, 00:18 5.98
EX-B 1.8 2676.0 02May2017, 00:45 513
EX-CP-1 1.9 2784.5 02May2017, 00:42 5.18




Project: 2620.02-CYJ-D.LA Simulation Run: EX-100

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:28

Basin Model: EX-WS
Meteorologic Model: 100-YR
Control Specifications:SCS

Hydrologic Drainage Arli’eak Dischalg'ime of Peak Volume
Element (MI2) (CFS) {IN)
EX-A 0.1 370.2 02May2017, 00:18 8.46
EX-B 1.8 3876.0 02May2017, 00:45 7.52
EX-CP-1 1.9 40325 02May2017, 00:42 7.57







Project: 2620.02-CYJ-D.I.LA  Simulation Run: PR-2

Start of Run:  01May2017, 12:00 Basin Model: PR-WS

End of Run:  02May2017, 12:03 Meteorologic Model: 2-YR

Compute Time: 28Jul2017, 10:00:30 Control Specifications:SCS
Hydrologic Drainage Arg¢&#eak Dischal‘g'éne of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 99.4 02May2017, 00:15 2.07
PR-B 1.8 778.6 02May2017, 00:48 1.51
PR-CP-1 1.9 812.9 02May2017, 00:45 1.54




Project:

01May2017, 12:00
02May2017, 12:03

Compute Time: 28Jul2017, 10:00:29

Basin Model:
Meteorologic Model:
Control Specifications:SCS

2620.02 - CYJ-D.ILA Simulation Run: PR-10

Start of Run:
End of Run;

PR-WS
10-YR

Hydrologic Drainage Arnli’eak DischaL'g’u’me of Peak Volume
Element (M12) (CFS) (IN)
PR-A 0.1 213.5 02May2017, 00:15 4,53
PR-B 1.8 1959.8 02May2017, 00:45 3.74
PR-CP-1 1.9 2031.2 02May2017, 00:42 3.78




Project:. 2620.02-CYJ-D.ILA  Simulation Run: PR-25

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03
Compute Time: 28Jul2017, 10:00:30

Basin Model: PR-WS
Meteorologic Model: 25-YR
Control Specifications:SCS

Hydrologic Drainage Arlﬂeak Discha}g'ime of Peak Volume
Element (MI2) (CFS) {IN)
PR-A 0.1 275.6 02May2017, 00:15 6.01
PR-B 1.8 2676.0 02May2017, 00:45 5.13
PR-CP-1 1.9 2773.0 02May2017, 00:42 5.18




Project;

Start of Run:
End of Run:

01May2017, 12:00
02May2017, 12:03

Compute Time: 28Jul2017, 10:00:29

Basin Model:
Meteorologic Model:
Control Specifications:SCS

2620.02 - CYJ-D.I.A  Simulation Run: PR-100

PR-WS
100-YR

Hydrologic Drainage ArJi’eak Discha‘fg'ime of Peak Volume
Element (MI2) (CFS) (IN)
PR-A 0.1 388.5 02May2017, 00:15 8.51
PR-B 1.8 3876.0 02May2017, 00:45 7.52
PR-CP-1 1.9 4016.4 02May2017, 00:42 1.57




Appendix “B” — Composite Curve Number
Calculation




COMPOSITE CN CALCULATION TABLE

Site Info
saft Acre %
Prm Area = 10,672,200 245.00
WS-A 2,853,713 65.51 100%
WS-A Existing Impervious 418,739 9.61 15%
WS5-A Existing Pervious 2,434,974 55.90 85%
WS-A Existing + Proposed Impervious = 484,939 11.13 17%
WS-A Emstin! + Proposed Pervious = 2,368,774 5438 83%

WATERSHED INFO
EXISTING WATERSHEDS = PROPOSED WATERSHEDS

gt Acre L]
WS5-A 2,853,713 65,5 100%
WS-B [EXCLUDING WS-A) 50,105,295 1150.3 100%
CURVE NUMBERS
WATERSHED - A - EX & PR
SOIL RATING 3 C
k.
PERVIOUS PASTURE, GRASSLAND{FAIR}
IMPERVIOUS PAVED PARKING, RODFS, DRIVEWAVS

WATERSHED - B - EX & PR {REF. TO TR-55 MANUAL TABLE 2-2)
NO IMP. COVER IS PROPOSED IN WS-B, THEREFORE THE CALCULATED CN 55 THE SAME EXISITNG AND PROPOSED

S0IL RATING B C D
k] 2.5% 10.7% B6.8%

EX & PR} COMMERGIAL 92 94 95
FCOMPOSITE 1EX & PR} . COMMERCHAL C
FE)( & PR} 1/4 ACAE LOT RESIDENTIAL

COMPOSITE [EX & PR} 1/4 ACRE LOT RESIDENTIAL

[EX& PRl BRUSH (FAIR CONDITION)

COMPOSITE [EX & PR} BRUSH {FAIR CONDITION]

(EX B PR) JUNIPER (GOOD CONDITION)

COMPOSITE [EX & PR] JUNIPER (GO0 CONDITION)

_CALCULATED COMPOSITE CURVE NUMBERS

COMPOSITE EX-A

[}
SOIL RATING: | 100.0%
PERVIOUS COVER = 85% CN= 84
IMPERVIOUS COVER= 15% CN= 98
NPROPOSED
COMPOSITE PR-A
3
SOIL RATING [ 100.0%
PERVIOUS COVER = BIH [©E 84
IMPERVIOUS COVER= 1% Chis 98
CN=| 86.4
WATERSHED - B DEFINED AREAS {REFER TO CURVE NUMBER CALC EXHIBIT)
sqft Acre % CN
COMMERCIAL 3,109,765 714 6% 5.9
1/4 ACRE LOT RESIDENTIAL 14,888,749 341.8( 30% 256
BRUSH {FAIR CONDITION) 24,927,331 572.3] 50% 37.7
JUNIPER [GOOD CONDITION) 7,179,451 164.8| 14% 9.9
WS - B - EX & PR CALCULATED COMPOSITE CN = 50,105,295 | 11503]  100% 79.1




Appendix “C” — NRCS Soil Survey, Hydrologic
Soil Groups With Soil Rating Per Watershed
Calculation Table




Hydrologic Soil Group—Comal and Hays Counties, Texas
(2620.02 - CAMP YOUNG JUDAEA}

SE5100

Map Scale: 1:26,800 # printed on A portrait {8.5" x 11%) sheet.
N o 350 00 1400

A 0 1000 2000 4000
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 14N WGSB4

Natural Resources Web Soil Survey 512017
Consarvation Service National Cooperative Soil Survey Page 1 of 4
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Hydrologic Soil Group—Comal and Hays Counties, Texas 2620.02 - CAMP YOUNG JUDAEA

Hydrologic Soil Group

Hydrologlc Soil Group— Summary by Map Unit — Comal and Hays Counties, Toxas {TX604)

Map unit symbol Map unit name Rating Acres In AQI Percent of AOI
AnB Anhait clay, 110 3 o 103.4 8.1%
percent slopes
BrB Bolar clay loam,1t03 (C 1237 9.7%
percent stopes
BtD Brackett-Rock outcrop- D 2256 17.7%

Comfort complex, 1 to
8 percent slopes

BtG Brackett-Rock outcrop- |D 383.2 0.1%
Real complex, 8 to 30
percent slopes

ciD Comfort-Rock outcrop | D 2223 17.4%
complex, 1to 8
percent slopes

LeB Lewisville silty clay, 1to |B 01 0.0%
3 percent slopes

Or Orif soils, moist, 0o 3 |A 0.3 0.0%
percent slopes,
frequently flooded

Pt Pits D 94 0.7%

PuC Purves clay, 1to 5 D 78.2 6.1%

percent slopes

ReD Real-Comfort-Doss D 99.3 7.8%
complex, 110 8 !
percent slopes i i

5uB Sunev clay loam, 1t0 3 |B 287 2.3%
percent slopes
Totals for Area of Interest ! 1,274.0 100.0% g
I
uspa  Natural Resources Web Soil Survey 5172017

=== Conservation Service National Cooperative Soil Survey Page 3of 4



Hydrologic Soil Group—Comal and Hays Counties, Texas 2620.02 - CAMP YOUNG JUDAEA

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows;

Group A. Scils having a high infiltration rate (low runoff potential) when
thoroughly wet, These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate {(high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission,

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D}, the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

E}:{. Natural Resources Web Soil Survey - 5112017
==8 Conservation Service National Cooperative Soil Survey Page 4 of 4



SOIL RATING PER WATERSHED CALCULATION TABLE

WS - A+B (REFER TO HYDROLOGIC SOIL GROUP SUMMARY)

RATING ACRES %

8 28.7 2.4%
C 123.1 10.1%
D 100.7 B.3%
D 185.0 16.0%
D 3844 31.6%
D 2341 19.3%
D 9.4 0.8%
D 42.1 3.5%
D 98.3 8.1%
TOTAL 1215.8 100.0%

TOTALS

RATING ACRES %

B 28.7 2.4%
C 1231 10.1%
D 1064.0 87.5%
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SECTION 4. DRAINAGE FACILITIES

4.1. General

The design and construction of drainage facilities and systems within the
incorporated limits and the ETJ of the (City of Woodcreek shalllcomply with the'
following Hays County Standards, which are incorporated herein by reference
and which are modified herein. The City encourages'the use of the “City of Austin
Drainage Criteria Manual” and “Standard Specifications” when applicablé:

Hays County Subdivision and Development Regulations, latest edition.

Hays County Specifications for Paving and Drainage Improvements, latest
edition.

City of Austin, Texas Drainage Criteria Manual, latest edition;

City of Austin, Texas Standard Specifications, latest edition.

4.2, Definition of Drainage Facilities and Systems
Drainage systems and facilities shall include street drainage, site drainage,
bridges and culverts and stormwater detention.

4.3. Exceptions to the Referenced Standards

4.3.1. General

The following exceptions shall apply to the referenced standards. All references
to Hays County or the City of Austin shall be construed to mean the City of
Woodcreek. All provisions and standards of the City of Woodcreek Ordinances
shall be applicable and shall govern if there is a conflict with the

standards referenced in Section 4.1.

4.3.2. City of Austin, Texas Drainage Criteria Manual
(a) Section 1.2.4 "Drainage Systems”
(1) Subsection E.1. Fencing shall comply with the City of Woodcreek
Ordinances.
(2) Subsection E.2. Landscaping shall comply with the City of Woodcreek
Ordinances.
(3) Subsection E.15. This subsection does not apply.
(b) Section 1.4.0 "Code Designation of Austin Area Watersheds". This section
does not apply.
(c) Section 6.4.2 "Concrete Lined Channels". Concrete lined channels shall not
be allowed without the authorization of the City as a variance.
(d) Section 8.2.0 "Regional Stormwater Management Program”. This section
does not apply.
(e) Section 8.3.4 "Safety Criteria for SWM Ponds".
(1) In addition to the criteria given in this section, SWM ponds shall also
comply with all applicable dam safety standards of the Texas Commission
on Environmenta! Quality.

City of Woodcreek TCSS 1



8.6. Drainage Plan (In addition to the Base information, sufficient information to
reflect the existing conditions just prior to the proposed development are to be
shown, but not limited to the following)

(a) Legible licensed engineer's seal, signature, and date;

(b) Drainage area map including contributing drainage areas to storm sewer
and/or inlet tie-ons;

(c) Drainage area maps for the offsite contributing areas passing through site
existing impervious cover, including buildings and surrounding information:
structures, drainage release points, etc.;

(d) Direction, location, and quantity of peak 2-, 254 and100yearflood flows from
off-site in existing conditions.

(e} Indicate 2-, 25- and 100-year flows from off-site in existing condition;

(f) Delineation of the fully developed 2-, 25- and 100- year fioodplains, or, if
applicable, a note stating that no 100-year floodplain exists on the site existing
storm sewer systems on site or adjacent streets;

(g) Delineation of the centerline of waterways, and the average water surface
elevation of lakes, ponds, and springs contours at two-foot intervals;

(h) Sufficient information to reflect the fully developed conditions of the proposal
is to be shown, but not limited to, the following:

(1) Developed drainage areas and proposed grading with two-foot
contours;

(2) Curbs, retaining walls, and other structures indicate elevations at
critical points on driveways, curbs, etc.;

(3) Overflow points and control elevations;

(4) Construction details for control devises, curbs, walls, channel,
swales, etc.;

{5) Direction of flow from building roofs and outlet locations; and
(6) Direction of flow from gutters; pass through flow rates, if any;

(7) Shade in limits of ponding at overflow elevation and give cubic feet of
storage at the maximum storage elevation overflow points and control
elevations for overflow structures;

(8) Action and direction of unrestricted flow from site, if any, with
calculations;

{9) Storm drainage profiles and plans [swales, channels, pipes, cuiverts,
»..) incliding % grade, HGL 25, HGL 100, Q 25, Q100, V25, V100, depth
of flow 25 and 100, and Manning's Roughness coefficients {"i” values);
(18] Hydrographs or hydrologic tabulafion for proposed 25-yearpeak-flow
rale and two-year peak flow rate;
({11) Hydrologic summary of exisfing and proposed conditions in tabular
form:

{i) Area of each drainage area;

{(ii} Time of concentration;

(iiiy Distance of flow where theé time of concentration is measured:

{iv] Slope of site where the time of concentration is measured:

(v) C 25 and T 100 values;

((vi) Required storage volumes for up to 100-year storm.
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{12) Calculations and formulas for discharge or control siriciures (for 2-,
©-.10-,25-, 50-, and 100-year storms) pipes, inlets, etc. Discharge pipes
should not be less than six inches. In the event that less than six inches
must be used, every effort should be made to mitigate the "clogging”
potential. Direction of flow must be at an angle less than 45 degrees with
the curb line. Discharge across a sidewalk area will not be allowed. A
channel section can be used under the sidewalk area, provided it is
covered and the outlet device utilizes sheet flow methods.

information and calculations.

8.7. Construction Details (The following items or notes should be shown)

(a) Include in the construction detail sheets any required structural walils, inlets,
sedimentation/filtration and detention iniet and outlet controls, etc.;

(b) Show adequate dimensions, layout details, and general notes adjacent to
alt details;

(c) Include traffic control plan when working in street;

(d) If driveways are proposed, a City standard driveway detail shall be shown
to be constructed.

8.8. Environmental Site Plan and Report Submittal Information
(This document establishes submittal requirements for all environmental
ordinances)
(a) A professional engineer's seal, signature, and statement certifying that the
plan is complete, correct, and in compliance with the City of Woodcreek
Ordinances is required for all projects.
(b) An introduction which states project acreage, watershed, a description of
proposed development, a description of project phasing, if phasing is proposed;
(c) An explanation of and documentation for any special exception or waiver
claimed;
(d) Drainage area map showing the location of all waterways within the tract or
which impact the tract, the location of the 100-year floodplain, the area and
acreage of upstream drainage, and the location of the critical water quality zone;
(e) Discussion of the following issues, if applicable to the project:

(1)Proposed and existing drainage patterns;

(2)Proposed method of treating both quantity and quality of stormwater

runoff;

(3) Proposed extent of floodplain modification, if applicable;
{f) Critical Environmental Features within the project and known features within
150 feet of the project;
(g) Discuss all proposed variances and provide letter of variance request
addressing proposed Findings of Fact;
(h) Requests for consideration of alternatives to the water quality requirements of
the City of Woodcreek Ordinances. These shall include any written request for
consideration of an alternative or innovative water quality control which differs
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linear additive analysis but rather a network of hydrographs which considers incremental
timing of discharge and potential coincidence of outlet peaks.

2.3.0 - METHOD OF ANALYSIS

Numerous methods of rainfall-runoff computation are available on which the design of storm drainage and
flood control systems may be based. The Rational Method is accepted as adequate for drainage areas
totaling 100 acres or less, The National Resources Conservation Service (formerly the Soil Conservation
Service) hydrologlc methods (available in the NRCS TR-20, and the US Army Corps of Engineers'
'i-|ydrolog|c Engineering Center's HEC-HMS program) should be used for drainage areas larger than 100
iacres but may also be used for drainage areas of any size. The method of analysis must remain consistent
when drainage areas are combined and the method which applies to the largest combined drainage area
should be used unless the situation requires the use of NRCS hydrologic methods (i.e., a detention facility
connected to a downstream storm drainage system). The engineer can use other methods but must have
their acceptability approved by the Director of the Watershed Protection Department.

2.4.0 - RATIONAL METHOD

The Rational Method is based on the direct relationship between rainfall and runoff, and is expressed by
the following equation:

Q; = CiA {Eq. 2-1)
Where:

Q, is defined as the peak runoff in cubic feet per second. Actually, Qp is in units of acre-inches
per hour. Since this rate of acre-in/hr differs from cubic feet per second by less than one (1)
percent (1 acre-in/hr = 1.008 cfs), the more common units of cfs are used.

C is the composite coefficient of runoff representing the ratio of peak runoff rate "Qp" to average
rainfall intensity rate "i* for the soil types and land uses characteristic of the contributing drainage
area.

i is the average intensity of rainfall in inches per hour for a period of time equal to the time of
concentration (tc) for the drainage area to the design point under consideration.

A is the area in acres contributing runoff to the point of design.
The following basic assumpiions are associated with the Rational Method:

A. The storm duration is equal to the time of concentration.

B. The computed peak rate of runoff at the design point is a function of the average rainfall rate over
a duration equal to the time of concentration at that point.

C. The return period or frequency of the computed peak flow is the same as that for the design storm.

D. The necessary basin characteristics can be identified and the runoff coefficient does not vary
during a storm,

E. Rainfall intensity is constant during the storm duration and spatially uniform for the area under
analysis.

F. The maximum rate of discharge at the point of design will occur when the entire area above the
point of design is contributing runoff.

2.4.1 - Runoff Coefficient (C)
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The proportion of the total rainfall that will reach the drainage system depends on the surface vegetation
condition, soil type, imperviousness of the surface, land slope and ponding characteristics of the area.
Impervious surfaces, such as asphalt pavements and roofs of buildings, will be subject to approximately
100 percent runoff (regardless of the slope). On-site inspections and aerial photographs may prove valuable
in estimating the nature of the surfaces within the drainage area.

it should be noted that the runoff coefficient “C" is the Rational Method variable which is least amenable to
precise determination. A reasonable coefficient must be chosen to represent the integrated effects of

infiltration, surface ponding, evaporation, flow routing and interception, all of which affect the time
distribution and peak rate of runoff,

It is often desirable to develop a composite runoff coefficient based upon the percentages of different types
of surfaces in the drainage area. This procedure is often applied to typical "sample blocks" as a guide to
selection of reasonable values of the coefficient for an entire area. Suggested coefficients with respect to
specific surface types are given in Table 2-1. "C" values for developed conditions should be based on
maximum allowable impervious cover as listed in the City's zoning and watershed ordinances.

2.4.2 - Time of Concentration

The time of concentration is the time for surface runcff to flow from the most remote point in the watershed
to the point of interest. This applies to the most remote point in time, not necessarily the most remote point
in distance. Runoff from a drainage area usually reaches a peak at the time when the entire area is
contributing. However, runoff may reach a peak prior to the time the entire drainage area is contributing if
the area is irregularly shaped or if land use characteristics differ significantly within the area. Sound
engineering judgment should be used to determine a flow path representative of the drainage area and in
the subsequent calculation of the time of concentration. The time of concentration to any point in a storm
drainage system is a combination of the sheet fiow (overland), the shallow concentrated fiow and the
channel flow, which may include storm drains. The minimum time of concentration for any drainage area
shall be 5 minutes. Additionally, the minimum slope used for calculation of sheet and shallow flow travel
time components should be 0.005 feet per foot (0.5%). The preferred procedure for estimating time of
concentration is the NRCS method as described in NRCS's Technical Release 55 (TR-55). This method is
outlined below. The overall time of concentration is calculated as the sum of the sheet, shaliow concentrated

and channel flow travel times. Note that there may be multiple shallow concentrated and channel segments
depending on the nature of the flow path,

Tc = Tushesiy + Tushalon concenvatedy + Tuehsonst)  (EQ. 2-2)

A. [Sheet Flow. Sheet flow is shallow flow over land surfaces, which usually accurs in the headwaters
of streams. The engineer should realize that sheet flow occurs for only very short distances,
especially in urbanized conditions. (Sheet flow for both natural (undeveloped) and developed
conditions should be limited to a maximum of 100 feet. Sheet flow for developed conditions should
be based on the actual pavement or grass conditions for areas that are already developed and
should be representative of the anticipated land use within the headwater area in the case of
currently undeveloped areas. In a typical residential subdivision, sheet flow may be the distance
from one end of the lot to the other or from the house to the edge of the lot. In some heavily
urbanized drainage areas, sheet flow may not exist in the headwater area. The NRCS method

employs equation 2-3, which is a modified form kinematic wave equation, for the calculation of
the sheet flow travel time.

Te= 0.42(nl)? 8/((P 2 )°%s%4) (Eq. 2-3)
Where,
= Sheet flow travel time in minutes

L = Length of the reach in ft.
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B.

n = Manning’s n (see Table 2-2)
P 2 = 2-year, 24-hour rainfall in inches (see Table 2-3)
s = Slope of the ground in ft/ft

Shallow Concentrated Flow, After a maximum of approximately 100 feet, sheet flow usually
becomes shallow concentrated flow collecting in swales, small rills, and gullies. Shallow
concentrated flow is assumed not to have a well-defined channel and has flow depths of 0.1 to
0.5 feet. The travel time for shallow concentrated flows can be computed by equations 2-4 and
2-5. These two equations are based on the solution of Manning's equation with different
assumptions for n (Manning's roughness coefficient) and r (hydraulic radius, ft). For unpaved
areas, nis 0.05 and r is 0.4, for paved areas, nis 0.025 and ris 0.2.

Unpaved T = L/(60(16.1345)(s)" *) (Eq. 2-4)

Paved T = L/(60(20.3282)(s)"*) (Eq. 2-5)

Where,
T+ = Travel time for shallow concentrated flows in minutes
L = Length of the reach in ft.
s = Slope of the ground in ft/ft

[Channel or Storm Drain Flow: The velocity in an open channel or a storm drain not flowing full
can be determined by using Manning’s Equation, Channel velocities can also be determined by
using backwater profiles. For open channel flow, average flow velocity is usually determined by
assuming a bank-full condition. Note that the channel flow component of the time of concentration
may need to be divided into multiple segments in order to represent significant changes in channel
characteristics. The details of using Manning's equation and selecting Manning's "n" values for
channels can be obtained from Section 6.

For storm drain flow under pressure conditions (hydraulic grade line is higher than the lowest
crown of a storm drain) the following equation should be applied:

V = Q/A (Eq. 2-6)

Where:
V = Average velocity, ft/s
Q = Design discharge, cfs
A = Cross-sectional area, ft2

Flow travel time through a channel can be calculated by equation (2-7):

T, = 2(L./60 V.) (Eq. 2-7)

Where:

Li = The i-th channel segment length, ft

Page 12



Vi = The average flow velocity within the ith channel segment, ft/s

Tt = Total Flow travel time through the channel, min

TABLE 2-1
RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS
Runoff Coefficient (C)

Return Period
Character of Surface

2 Years | 5Years | 10 Years 25 Years | 50 Years 100 Years SO0 Years

DEVELOPED
Asphaltic 0.73 0.77 0.81 0.86 0.90 0.95 1.00
Concrete 0.75 0.80 0.83 0.88 0.92 0.97 1.00

Grass Areas {Lawns, Parks, etc.)

Poor Condition*

Flat, 0-2% 0.32 034 0.37 0.40 0.44 0.47 0.58
Average, 2-7% 0.37 0.40 0.43 0.46 0.49 0.53 0.61
Steep, over 7% 0.40 0.43 0.45 0.49 0.52 0.55 0.62

Fair Condition** 0.25 0.28 0.30 0.34 0.37 0.41 0.53

Fiat, 0-2% 0.25 0.28 0.30 0.34 0.37 0.41 0.53
Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.49 0.58
Steep, over 7% 0.37 0.40 0.42 0.46 0.49 0.53 0.60

Good Condition* **

Flat, 0-2% 0.21 0.23 0.25 0.29 0.32 0.36 0.49

Average, 2-7% 0.29 0.32 0.35 0.39 0.42 0.46 0.56
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Steep, over 7% 0.34 0.37 0.40 0.44 0.47 0.51 0.58

UNDEVELOPED

Cultivated

Flat, 0-2% 0.31 | 0.34 036 | 040 0.43 0.47 0.57
Average, 2-7% 0.35 0.38 041 @ 044 | 048 0.51 0.60
Steep, over 7% 0.39 042 0.44 0.48 0.51 0.54 0.61
Pasture/Range

Flat, 0-2% 0.25 0.28 0.30 0.34 0.37 041 | 053
Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.49 0.58
Steep, over 7% 0.37 0.40 0.42 0.46 0.49 0.53 0.60

Forest/Woodlands

Flat, 0-7% 0.22 0.25 0.28 0.31 0.35 0.39 0.48
Average, 2-7% 031 0.34 0.36 0.40 0.43 0.47 0.56
Steep, over 7% 0.35 0.39 041 | 045 0.48 0.52 0.58

Assumptions:
1. Composite "C" value for developed conditions (Coey) is : Coev =1C 1 + (1-1)C
Where:
| = impervious cover, percent
C1="C" value for impervious cover

C2="C" value for pervious area (grass, lawns, parks, etc.)

2. For maximum allowable impervious coverage values for various land use types, refer to the City of
Austin Zoning Ordinance.
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* Grass cover less than 50 percent of the area.
** Grass cover on 50 to 75 percent of the area.
*** Grass cover larger than 75 percent of the area.

Source: 1. Rossmiller, R.L. "The Rational Formula Revisited."
2. City of Austin, Watershed Engineering Division

TABLE 2-2
Manning's "n" for overland flow

Manning's "n"! Surface Description
0.015 Concrete {rough or smoothed finish)
0.016 Asphalt
0.05 Fallow (no residue)

Cultivated Soils:

0.06 Residue Cover < 20%
0.17 Residue cover > 20%
Grass:

0.15 Short-grass prairie

0.24 Dense grasses’

0.13 Range (natural)
Woods:?

0.40 Light underbrush
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0.80 Dense underbrush
1 The Manning's n values are a composite of information compiled by Engman (1986).

2 Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama grass, and native
grass mixtures.

3 When selecting n, consider cover to a height of about 0.1 ft. This is the only part of the plant cover
that will obstruct sheet flow.

(Rule No. 161-14.24_9-2-2014)

2.4.3 - Rainfall Intensity (i)

Rainfall intensity (i) is the average rainfall rate in inches per hour, and is selected on the basis of design
rainfall duration and design frequency of occurrence. The design duration is equal to the time of
concentration for the drainage area under consideration. The design frequency of occurrence is a statistical
variable which is established by design standards or chosen by the engineer as a design parameter.

The selection of the frequency criteria is necessary before applying any hydrologic method. Storm drainage
improvements in Austin must be designed to intercept and carry the runoff from a 25 year frequency storm
{4% annual chance event), with an auxiliary or overflow system capable of carrying a 100 year frequency
storm (1% annual chance event).

The rainfall intensity used in the rational method can be read from the intensity-duration-frequency {IDF)
curves based on the selected design frequency and design duration. The design engineer can also
calculate the value of rainfall intensity from the best-fit IDF equation (2-8) to be discussed later in this sub-
section with known Tc¢ value for the entire drainage area of interest.

In 1998, William Asquith at the USGS Texas Office analyzed virtually all rainfall data available in the State
of Texas using L-moment methodology and published the results in a USGS Water Resources
Investigations Report (WRIR 98-4044). In November 2001, Dr. Asquith summarized his rainfall study of
1998 and generated the IDF and the DDF (depth-duration-frequency) values that are suitable for use in the
City of Austin and Travis County. These DDF and IDF values are shown in Table 2-3 and Table 2-4.

An explanation of the derivation of the Austin intensity-duration-frequency curves is given in Appendix B,

The Austin intensity-duration-frequency curves are shown in Figure 2-2 in Appendix D of this manual.

Table 2-3. Depth-Duration-Frequency Table for Austin and Travis County>
Depth of Precipitation (in inches)

Recurrence interval (year) Smin* 15min 30min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
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10

25

50

100

250

500

0.48

0.62

on

0.84

0.94

105

121

133

0.98

1.26

1.47

1.76

201

2.29

2.73

31

132

171

198

2.36

2.68

3.04

3.57

4.02

1.72

2.28

2.68

3.28

3.79

4.37

5.26

2.16

2.89

3.42

42

4.88

5,66

6.86

232 267

313 356

371 421

455 5.14

5.28 5.94

6.11 6.85

7.38 8.24

606 794 851 9547

3.06

4.07

4.81

5.9

6.86

7.96

9.67

11.2

3.44

4.99

6.1

7.64

B.87

10.2

12

135

* The 5-min rainfall depths were calculated using the 5-min rainfall intensity values from Table 2-4.

Table 2-4. Intensity-Duration-Frequency Table for Austin and Travis County

Recurrence Interval
(year)

10

25

50

100

Intensity of Precipitation (inches per hour)

5 min*

5.76

7.39

8.57

10.1

11.2

125

15 min 30 min
3.92 2.64
5.04 342
5.88 3.96
7.04 4.72
8.04 5.36
9.16 6.08

1-hr

1.72

2.28

2.68

3.28

3.79

4.37

2-hr

1.08

145

1.71

2.10

2.44

2.83

3-hr

0.773

1.04

1.24

1.52

1.76

2.04

6-hr

0.445

0.593

0.702

0.857

0.990

114

12-hr

0.255

0.335

0.401

0.492

0.572

0.663

24-hr

0.143

0.208

0.254

0.318

0.370

0.424
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250 145 108 7.14 526 343 246 137 0.2806 0.501
500 15.9 12.4 804 606 397 284 158 0934 0564

* The 5-min rainfall intensity values were calculated using Equation 2-8 and the coefficients listed in
Table 2-5 for the return periods of 2, 5, 10, 25, 100, 250, and 500 years.

The following equation mathematically represents the Austin area intensity-duration-frequency curves:
i = af(t+b) (Eq. 2-8)
Where,

i = Average rainfall intensity, inches per hour

t = Storm duration in minutes, which is equal to the time of concentration for the entire
drainage area of interest

a, b and ¢ = Coefficients for different storm frequencies.

The final best-fit coefficients of a, b, and ¢ for equation (2-8) are listed in Table 2-5 below:

Table 2-5
Austin Intensity-Duration-Frequency Curve Coefficients

Return Period Fitting parameters for IDF equation {2-8)

Year a b c
P 54.767 11.051 0.8116
5 62.981 10.477 0.7820
10 70.820 10.396 0.7725
25 82.936 10.746 0.7634
50 100.60 12172 0.7712
100 118.30 13.185 0.7736

250 150.10 14.892 0.7822
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500 188.00 ' 17.233 0.7959

Source: Asquith, W.H., "Depth-Duration Frequency and Intensity-Duration Frequency for Austin and
Travis County, Texas, 2001".

The a, b and ¢ parameters listed in Table 2-5 were derived using nonlinear regression methods and the
data included in Table 2-4. The IDF curves and the IDF equations are applicable for all design frequencies

shown. They are required for use in determining peak flows by the Rational Method or other appropriate
methods.

2.4.4 - Drainage Area (A)

The size (acres) of the watershed needs to be determined for application of the Rational Method. The area
may be determined through the use of topographic maps, supplemented by field surveys where topographic
data has changed or where the contour interval is too great to distinguish the direction of flow. The drainage
divide lines are determined based on topography, street layout, lot grading, building structure configuration
and orientation, drainage system layout and other features that are created by the urbanization process.

Example 2-1

An urbanized watershed is shown on the following figure. Three types of flow conditions exist between the
most distant point in the watershed and the outlet, The ¢alculation of time of concentration and travel time
in each reach is as follows:

Reach Description of Flow Slope (%) ' Length (Ft.)  "n"value/Surface Type

AtoB Sheet flow (grass lawn} 138 50 0.3
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The rainfall intensity (i) of the 100 year storm can be calculated using equation (2-8) together with the
coefficients in Table 2-5 for a time of concentration of 7.08 minutes as 11.54 inches per hour.

The composite runoff coefficient (C} = (0.41 x 3 + 0.85 x 20 + 0.81 x 30)/53= 0.80
Thus the peak flow Qp = CiA = 0.80 x 11.54 in/hr x 53 acre = 489 cfs

2.5.0 - THE SOIL CONSERVATION SERVICE METHOD FOR CALCULATION OF PEAK FLOWS

The Soil Conservation Service hydrologic method is widely used by engineers and hydrologists for analyses
of small urban watersheds. This method is based on extensive analytical work using a wide range of
statistical data concerning storm patterns, rainfall-runoff characteristics and many hydrologic ohservations
in the United States.

The SCS method can be applied to urban drainage areas of any size. The major parameters required to
calculate a runoff hydrograph with the method include the rainfall distribution, runoff curve numbers, time
of concentration and drainage area. For detailed information regarding the SCS method and the TR-20
program, the user is referred to the following NRCS publications. These can be obtained from the Natural
Resources Conservation Service at hitp://www.wce.nrcs.usda.gov/. They are:

NEH-4; "Hydrology," Section 4, National Engineering Handbook

TR-20: Computer Program for Project Formulation, Hydrology

TR-55: Urban Hydrology for Small Watersheds

TP-149: A Method for Estimating Volume and Rate of Runoff in Small Watersheds

The HEC-HMS programs can be downloaded from the US Ammy Corps of Engineers website at
http:/iwww.hec.usace.army.mil/. Refer to Section 8.2.3 for information regarding watershed hydrologic
models that are maintained by the City. These models may be requested by the public and used as the
basis for drainage analysis where applicable. Any results based on models obtained from the City must be
certified by a Texas Licensed Professional Engineer.

2.5.1 - Austin Twenty-Four (24} Hour Storm Rainfall Distributions

The City of Austin has adopted the use of an SCS 24-hour storm duration with a Type |li distribution for use
with the SCS method. The DDF and IDF values to be used for the Austin area are shown in Table 2-3 and
2-4 above. For use in spreadsheet calculations, Table 2-6 below provides the Type Il distribution ordinates
in 5-minute increments as derived from the HEC-HMS program. The ordinates should be multiplied by the
total 24 hour precipitation depth to produce the design rainfall distribution. When using the HEC-HMS
model, the computational time interval should be selected based on criteria for the minimum lag time. The
maximum computational time interval used in a HEC-HMS model should be 6 minutes.

Table 2-6
Type Il Distribution Ordinates In 5-Minute Time increment

Time Incremental Cumulative Time Incremental Cumulative Time Incremental Cumulative

0:00 0.0000 0.0000 8:05 0.0023 0.1163  16:10 0.0021 0.8903

0:05 0.0008 0.0008 8:10 0.0022 0.1185 16:15 0.0021 0.8924
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6:50 0.0017 0.0871  14:55 0.0033 0.8511  23:00 0.0007 0.9909

6:55 0.0016 0.0887  15:00 0.0032 0.8543  23:.05 0.0008 0.9917
7:00 0.0018 0.0905 15:05 0.0030 0.8573  23:10 0.0008 0.9925
7:05 0.0017 0.0922 15:10 0.0030 0.8603  23:15 0.0008 0.9933
7:10 0.0019 0.0941 15:15 0.0030 0.8633 23:20 0.0008 0.9941
7:15 0.0018 0.0959  15:20 0.0028 0.8661  23:25 0.0007 0.9948
7:20 0.0019 0.0978  15:25 0.0028 0.868%  23:30 0.0008 0.9956
7:25 0.0019 0.0997 15:30 0.0027 0.8716 | 23:35 0.0008 0.9964
7:30 0.0019 0.1016  15:35 0.0026 0.8742  23:40 0.0007 0.9971
7:35 0.0020 0.1036  15:40 0.0025 0.8767  23:45 0.0008 0.9979
7:40 0.0020 0.1056 1545 0.0025 0.8792  23:50 0.0007 0.9986
7:45 0.0020 0.1076  15:50 0.0023 0.8815  23:55 0.0006 0.9992
7:50 0.0021 0.1097  15:55 0.0022 0.8837  24:00 0.0008 1.0000
7:55 0.0021 0.1118 16:00 0.0023 0.8860

8:00 0.0022 0.1140  16:05 0.0022 0.8882

2.5.2 - Conservation Service Runoff Curve Numbers

The National Resources Conservation Service has developed an index, the runoff curve number, to
represent the combined hydrologic effect of soil type, land use, agricultural land treatment class, hydrologic
condition, and antecedent soil moisture. These watershed factors have the most significant impact in

estimating the volume of runoff, and can be assessed from soil surveys, site investigations and land use
maps.

The curve number is an indication of the potential runoff for a given antecedent soil moisture condition, and

it ranges in value from zero to 100. The National Resources Conservation Service runoff curve numbers
are grouped into three {3) antecedent soil moisture conditions — Antecedent Runoff Condition (ARC) |,
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ARC Il and ARC Ill. Values of runoff curve numbers for all three {3) conditions may be computed following
guidelines in Part 630, Chapter 10 of the National Engineering Handbook. ARC | is the dry soil condition
and ARC Il is the wet soil condition. ARC |l is normally considered to be the average condition. The
Antecedent Runoff Condition {ARC) was previously referred to as the Antecedent Moisture Condition (AMC)
in older NRCS publications.

However, studies of hydrologic data indicate that ARC |l is not necessarily representative of the average
condition throughout Texas. Instead, investigations have shown that the average condition ranges from
ARC | in west Texas to between ARC Il and ARC Ill in east Texas. The NRCS curve number values provided
in Table 2-7 are for an ARC 1. If it is desired to change to an ARC | or lll condition, the adjustments given
in Part 630, Chapter 10 of the National Engineering Handbook should be used. Justification must be
provided for the selection of an ARC other than condition |l

The National Resources Conservation Service has classified more than 4,000 soils into four (4) hydrologic
groups, identified by the letters A, B, C, and D, to represent watershed characteristics.

Group A: (Low runoff potential). Soils having a high infiltration rate even when thoroughly wetted and
consisting chiefly of deep, well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of
maoderately deep to deep, moderately well to well-drained soils with moderately fine to moderately
coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of soils
with a layer that impedes downward movement of water or soil with moderately fine to fine texture.

Group D. (High runoff potential). Soils having a very slow infiltration rate when thoroughly wetted and
consisting chiefly of clay soils with a high swelling potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the surface and shallow soils over nearly impervious
material.

Table 2-7 lists the curve numbers for the four (4) scil groups under various land uses, land treatment and
hydrologic conditions. Curve numbers for fully developed conditions should be based on maximum
allowable impervious cover listed in Austin zoning and watershed ordinances. When calculating fully
developed peak runoff rates it is recommended that the undeveloped curve number and the maximum
allowable impervious cover be used as input parameters, In order to determine the soil classifications in
the Austin area, the Natural Resource Conservation Service Soil Survey of Travis, Williamson or Hays
County, Texas should be used. Digital versions of these sofl datasets are available online
at hitp://soildatamart.nrcs.usda.gov (accessed 12/18/2012).

fTable 2-7
NRCS Runoff Curve Numbers for Urban Areas and Agricultural Lands {(assuming ARC-ll candition)

Curve Numbers for

Cover Descripti
over Description Hydrologic Soil Group

. . Average %
Cover type and Hydrologic Condition ) : A B C D
Impervious Area

Fully developed urban areas (vegetation established)
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Open space (lawns, parks, go!f courses,
cemeteries, etc.)

Poor condition (grass cover 50%)
Fair condition (grass cover 50% to 75%)
Good condition (grass cover 75%)
Impervious areas:

Paved parking lots, roofs, driveways, etc,
{excluding right of way)

Streets and roads:

Paved; curbs and storms drains {excluding right

of way)
Paved; open ditches (including right of way) a3
Gravel {including right of way) 76

Dirt {including right of way)
Developing urban areas

Newly graded areas (pervious areas only, no
vegetation)

Agricultural {ands

. Poor
Grassland, or range-continuous forage for Fai
air
grazing?
Good

Meadow-continuous grass, protected from
grazing and generally mowed for hay

68

49

39

98

98

89

85

72

7

68
49
39

30

79

69

61

98

98

92

89

82

a6

79
69
61

58

86

79

74

98

98

93

91

87

91

86
79
74

71

89

84

80

98

98

89

94

89
B4
80

78
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Brush—brush-weed-grass mixture with brush POI:'.N' 48 67 7 83
. Fair 35 56 70 77
the major element?
Good 30 43 65 73
Poor 57 73 82 86
Woods—grass combination {(orchard or tree .
Fair 43 65 76 82
farm).
Good 32 58 72 79
Poor 45 66 77 83
Woods® Fair 36 60 73 79
Good 30 S5 70 77
Farmsteads—buildings, lanes, driveways and
59 74 82 86

surrounding lots

1 Poor: less than 50 percent ground cover or heavily grazed with no muich.
Fair: 50 to 75 percent ground cover and not heavily grazed.
Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

2 Poor: less than 50 percent ground cover.
Fair: 50 to 75 percent ground cover.
Good: greater than 75 percent ground cover,

3 Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass
(pasture) cover. Other combinations of conditions may be computed from the curve numbers for
woods and pasture,

4 Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

Source: National Resources Conservation Service. TR-55: Urban Hydrology for Small Watersheds

2.5.3 - Time of Concentration

The procedures for estimating time of concentration for the NRCS method are described in the SCS
Technical Release 55 (TR-55) and in Section 2.4.2 of this manual. Three (3) types of flow (sheet flow,
shallow concentrated flow and channel flow) are considered. Note that Table 2-2 shall be used for
determination of sheet flow Manning's roughness coefficients rather than the table included in TR-55.
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In hydrograph analysis, the time of concentration can be defined as the time from the end of excess rainfall
to the point of inflaction on the falling limb of the hydrograph. The time of concentration determines the
shape of the runoff hydrograph. Times of concentration are required for the existing and developed
conditions to adequately model the impact of the development on stormwater runoff. The methodology
presented in TR-55 provides a reasonable approach for the estimation of time of concentration. The lag
time, defined as the time between the center of mass of excess rainfall to the runoff peak, is typically used

in the HEC-HMS implementation of the SCS methodology. The lag time can be estimated with equation 2-
9.

Tiag = 0.6 Tc (Eq, 2-9)

In general, times of concentration for the developed condition should be calculated based on conservative
assumptions that consider the increased hydraulic efficiency expected with an ultimate developed
condition. Times of concentration should be representative of the overall drainage area, not simply based
on the longest (in either distance or time) flow path. Sheet flow for both existing and proposed conditions
should be limited to 100 feet. This length should be considered a maximum; sheet flow lengths should be
measured and justified for all conditions. Additionally, the minimum slope used for calculation of sheet and
shall flow travel time components should be 0.005 feet per foot (0.5%).

2.6.0 - PROBABLE MAXIMUM STORM/FLOOD DEVELOPMENT

The purpose of this section is to describe a method for developing the Probable Maximum Flood (PMF)
within the City of Austin jurisdiction. The PMF is calculated by obtaining the Probable Maximum
Precipitation (PMP) for a specific storm duration and drainage area. The PMP rainfall depths presented in
this section were derived for the Austin area and are only applicable for designing and managing dams
within City of Austin's full purpose, limited purpose and extraterritorial jurisdictions. Typically, a PMF runoff
model requires both a temporal and spatial distribution of the PMP. However, if the drainage area is less
than 10 square miles, the spatial distribution is not required (i.e. the drainage area is considered small
enough that the PMP values can reasonably be considered point rainfall values). The PMP values shown
in this section are valid only for drainage areas less than 10 square miles.

2.6.1 - Probable Maximum Precipitation (PMP)

The PMP values were derived using Hydrometeorological Report No. 52 (HMR-52) and
Hydrometeorological Report No. 51 (HMR-51) per the guidance provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas (January 2007) available from the Dam Safety Program at the Texas
Commission on Environmental Quality (TCEQ). Table 2-8 contains a summary of PMP depths and
intensities for various storm durations for drainage areas less than 10 square miles.

Table 2-8
Probable Maximum Precipitation Depths for the City of Austin

Storm Duration Depth (in)
1hr 17.4
2hr 216
3hr 249
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6 hr 311

12 hr 37.6
24 hr 44.7
43 hr 50.0
72 hr 53.4

1. All values are valid for drainage areas less than 10 square miles.

2. Do not use these depths with the Soil Conservation Service (SCS) Type I distribution. The relevant
storm distributions are provided in DCM Section 2.6.2 "Probable Maximum Flood {(PMF)" and were
derived using the Hydrologic and Hydraulic Guidelines for Dams in Texas.

2.6.2 - Probable Maximum Flood (PMF)

To determine the PMF, each of the possible storm durations (1, 2, 3, 6, 12, 24, 48, and 72 hour storms)
needs to be analyzed in order to determine the critical duration. The critical duration is the storm duration
that produces the highest water surface elevation behind the dam. The PMF for each storm duration is
derived using the PMP depths from Table 2-8 and using a rainfali-runoff model (i.e. HEC-HMS, TR-20).
The rainfall-runoff model should use the temporal distribution as provided in the Hydrologic and Hydraulic
Guidelines for Dams in Texas. The temporal distribution for each storm duration has been reproduced in
Figure 2-4, Appendix D. Figure 2-4 provides the temporal distribution ordinates to be muitiplied by the
associated storm depths for use in the various rainfall-runoff models. The runoff parameters used in the
PMF model are the same as those used for runoff analyses of the more frequent storm events, with the
exception of curve numbers and the temporal distribution of rainfall.

Runoff curve numbers for the PMF need to reflect the assumption that the soils will be saturated. Therefore
the runoff curve number should be based on ARC Ill. The appropriate curve number should be chosen
using the tables provided in the DCM Section 2.5.2. These are ARC Il values which can be converted to
ARC Il values using Table 10.1 in Part 630, Chapter 10 of the National Engineering Handbook. Note that
the ARC was previously referred to as the Antecedent Moisture Condition (AMC) in older NRCS
publications.

SECTION 3 - STREET FLOW

3.1.0 - GENERAL

The location of inlets and permissible flow of water in streets should be related to the extent and frequency
of interference to traffic and the likelihood of flood damage to surrounding property for the 25 and 100 year

frequency storms. Interference to traffic is regulated by design limits of the spread of water into traffic lanes,
especially in regard to arterials. Flooding of surrounding property from streets is controlled by limiting curb
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Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas

]
Curve numbers for
Cover descriplion ——e——momeeee . e hydrologic soil group «---—w
Average percent
Cover Lype and hydrologic condition impervious area ¥ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.)d:

Poor condition (grass cover < 509%) ......c..ooovvverecievnnvvnnnniicin 68 79 86 89
Fair condition {grass cover 50% Lo 75%) .... 49 69 79 84
Good condition (grass COver > THH) w..oveeriremmrernnerencsiniinis 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding Hghl-0l-Way) ... v cerreiierstrenevrrirersesrras e s 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding

nght-of way) ... 98 98 98 98
Paved; open dltches (mcludmg nght of-way) 83 89 92 93
Gravel (including right-of-way) ......cccooooeeieee 76 85 89 91
Dirt (including right-of-way) ...... ST RN e Sl R 72 82 87 89
Westemn desert urban areas:
Natural desert landscaping (pervious areas only) 4/ ... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- 1o 2-inch sand or gravel mulch
2and basin DOTAErS} ..o 96 96 96 96
Urban districts;
Commercial and business 85 89 el ta) O5)
Industrial .. 72 81 83 91 03
Residential dlgmctslby; average lut si7e:
1/8 acre or less (Lown hOuSes) .......ooeiiiinees e G5 77 85 90 92
T4 acre . 38 61 s )] g
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre ... 20 b1 68 70 84
F T o OO 12 46 6b 77 82
Developing urban areas
Newly graded areas
{pervious areas only, no vegetation) ¥ ... . . . 77 86 91 94

Idle lands (CN'’s are determined using cover Lypes
similar to those in Lable 2-2¢). e

I Average runoff condition, and I, = 0.25.

¢ The average percent impervious area shown was used to develop the composite CN's. Other asswimptions are as follows: impervious areas are
directly connected to the drainage system, hmpervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-1.

4 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space
cover type.

i Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-1 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN's are assumed equivaient to desert shrub in poor hydrologic condition.

* Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of developinent {impervious area percentage) and the CN’s for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986) 2-5



Chapter 2

Estimating Runoff

v

Technical Release 55
Urban Hydrology for Smailt Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands V
RS
Curve numbers for
Cover description —_— hydrologic soil group ---
Hydrologic

Cover type Treatment ¥ condition ¥ A B 5 D
Fallow Bare soil — 7 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR + CR Poor 7l 80 87 90
Good G4 5 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor (43¢ ] 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor G5 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good G3 75 83 87
SR + CR Poor 64 75 83 86
Good G0 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor G2 73 81 84
Good GO 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor GO 71 78 81
Good 58 69 7 80
Close-seeded SR Poor GG 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 7 83 85
rotlation Good 55 69 78 83
meadow C&T Poor G3 73 80 83
Good 51 67 76 80

I Average ranoff condition, amd [,=0.25
¢ Crop resiclue cover applies only if residue is on at least 5% of the surface threughout the year.
! Hydraulic condition is based an combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,

(b} antount of year-round cover, (¢) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good 2 20%),
and (e) degree of surface roughness

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2-5
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Cha;ter 2 Estimating Runoff

Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2¢c  Runoff curve numbers for other agricultural lands V

EE———
Cover description
Hydrologic
Cover type N condition
Pasture, grassland, or range—continuous Poor
forage for grazing. & Fair
Good
Meadow-—continuous grass, protected from —
grazing and generally mowed for hay.
Brush—brush-weed grass mixture with brush Poor
the major element. Fair
Good
Woods—grass combination (orchard Poor
or tree farm). & Fair
Good
Woods. ¥ Poor
Fair
Good

Farmsteads—buildings, lanes, driveways,
_and surrounding lots.

1 Average runoff condition, and 1, = 0.28
* Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > T5% ground cover and lightly or only occasionally grazed
3 Poor  <50% ground cover.
Fair: 50to 75% ground cover,
Good: >75% ground cover.
1 Actual cinve number is less than 30; use CN = 3{) for runoff computations.

Curve humbers [or

--------- hydrologic soil group ————
A B Cc D
68 79 86 89
49 69 79 84
39 61 74 80
30 68 71 78
48 67 77 83
35 56 ) @0
30 & 48 65 73
57 73 82 86
43 65 76 82
32 58 72 79
45 66 77 83
36 60 73 79
30 ¥ 55 70 77
59 74 82 86

CN's shown were computed for areas with 5% woods and 50% grass (pasture) cover. Other cowmbinations of conditions may be computed

from the CN’s for woods and pasture.

i Pgor. Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning

Fair: Woods are grazed but not bumed, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

{210-VI-TR-55, Second Ed., June 1986)
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Technical Release 556
Urban Hydrology for Small Watersheds

Table 2-2d  Runoff curve numbers for arid and semiarid rangelands ¥

—
) C;r;e numbers for o

Cover descriplion - . —— e hydrologic soil group —-—---=---

Hydrologic
o Covertype o ~ condition® A¥ g D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85
Oak-aspen—mountain brush mixiure of oak brush, Poor GG 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 G3
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 7% 85 89
grass understory, Fair 58 73 80
Good an 6D !
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 56
Desert shrub—major plants include saltbush, Poot 63 77 85 88
greasewood, creosolebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquiu_e. Emcl cactus. Good 49 o 68 M 84

I Average runoff conchition, and I, = 025, For range in hiid regions, use table 2-2¢

Poor: <30% grounl cover (litter, grass, and brush overstory).
Fair. 30 to 7% ground cover
Good: > 70% ground cover

b Curve numbers for group A have been developed only for desert shrub.

-4 (210-VI-TR-55, Second Ed , June 1986)
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Channel Report

Hydraflow Express Extension for Autodesk® AutcCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 930.52 Depth (ft) =173
Slope (%) = 16.80 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) = 16.34
Velocity (ft/s) = 22.65
Calculations Wetted Perim (ft) = 18.05
Compute by: Known Q Crit Depth, Yc (ft) = 3.09
Known Q (cfs) = 370.20 Top Width (ft) = 17.67
EGL (ft) = 9.71

(Sta, El, n)-(Sta, E|, n)...

( 100.00, 937.58)-(109.64, 936.89, 0.060)-(110.90, 936.51, 0.060)-(112.36, 936.39, 0.060)-(112.65, 936,16, 0,060)-(120.08, 935.71, 0.060)-(123.01. 935.68, 0.060)
-(136.80, 934.70, 0.060)-(143.54, 934.46, 0.060)-(151.30, 933.82, 0.025)-(155.91, 932.55. 0.025)-(162.90, 930.91, 0.025)-(163.28, 930.91, 0.025)-(164.85, 930.52, 0
~(167.75, 930.77. 0.025)-(173.16, 931.97. 0.025)-(173.42, 932.06, 0.025)-(174.18, 932.18. 0.025)-(186.66, 933.46, 0.025)-(186.66, 938.77, 0.025)-(200.00, 938.77. 0

Elev (ft) Section Depth (ft)
930,00 8.48
93B.00 7.48
93f.00 < 6.48
936,00 \\ 5.48
935.00 \\\ 4.48
9314.00 - \ 3.48
933.00 \ /

\ // — 2.48

hvd
93p.00 ‘\ — /f 1.48
9311.00 \v’ 0.48
93D.00 -0.52
929.00 -1.52

80 90 100 110 120 130 140 150 160 170 180 180 200 210

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 930.52 Depth (ft) = 1.77
Slope (%) = 16.80 Q (cfs) = 388.50
N-Value = 0.025 Area (sqft) = 17.06
Velocity (ft/s) = 22.77
Calculations Wetted Perim (ft) = 18.61
Compute by: Known Q Crit Depth, Yc (ft) = 3.15
Known Q (cfs) = 388.50 Top Width (ft) = 18.23
EGL (ft) = 9.83

(Sta, EI, n)-(Sta, El, n)...

{ 100.00, 937.58)~(109.64, 936.89, 0.060)-(110.90, 936.51, 0.060)-(112.36, 936.39, 0.060)-(112.65, 936,16, 0.060)-(120.08, 835.71, 0.060}-(123.01, 935.68, 0.060)
-(136.80, 934.70, 0.060)-(143.54, 934.46, 0.060)-(151.30, 933.82, 0.025)-(155.91, 932.55, 0.025)-(162.90, 930.91, 0,025)-(163.28, 930.91, 0.025)-(164.85, 930.52, (
-(167.75, D30.77, 0.025)-(173.16, 931.97, 0.025)-(173.42, 932.06, 0.025)-{174.18, 932.18, 0.025)-(186.66, 933.46, 0.025)-(186.66, 938.77, 0.025)-{200.00, 938.77, (

Elev (ft) Section Depth (ft)
93p.00 8.48
93B.00 — 7.48
93F.00 - 3 6.48

935.00 \\ 5.48

936.00 - \\ — 448
934.00 \ 3.48

93p.00 \ / 248

93p.00 - \\ // 1.48
93l1.00 \\// 0.48
930.00 -0.52
929.00 152

80 90 100 110 120 130 140 150 160 170 180 180 200 210

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3SD® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 1.2 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 928.36 Depth (ft) = 1.88
Slope (%) = 16.80 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) = 15.37
Velocity (ft/s) = 24.08
Calculations Wetted Perim (ft) = 15.67
Compute by: Known Q Crit Depth, Yc (ft) = 3.50
Known Q (cfs) = 370.20 Top Width (ft) = 1477
EGL {ft) = 10.90

(Sta, El, n)-(Sta, E|, n)...
( 100.00, 937.33)-(100.23. 937.31, 0.060)-(100.45, 937.67, 0.060)-(102.84, 937.48, 0.060)-(104.56, 936.78, 0.060)-(105.78, 936.50, 0.060)-(108.44, 936.46, 0.060)
-(112.30, 936.18, 0.060)-(126.04, 935.35, 0.060)-(139.50, 934.34, 0.060)-(143.27, 934.05, 0.060)-(152.48, 933.71, 0.060)-(155.84, 933.19, 0.025)-(159.48, §32.09, 0

-(167.41, 929.47, 0,025)-(171.28, 928.57, 0.025)-(172.65, 928.65, 0.025)-(175.79, 928.36, 0.025)-(176.88, 929.58, 0.025)-(178.46, 930.16, 0.025)-(179.33, 930.14, 0
-(180.62, 930.39, 0.025)-(180.62, 938.77, 0.025)-(200.00, 938.77, 0.025)

Elev (ft)

Section Depth (ft)
940.00 : wpy = < 11.64
93B.00 b 9.64
936.00 \\\ 7.64
934,00 : .1 584
93p.00 3.64
4
93p.00 — — , ' \j"’ 164
92B.00 SSSE | 036
926.00 - ~ 1 2.36

80 90 100 110 120 130 140 150 160 170 180 180 200 210

Sta {ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, inc. Friday, Jul 28 2017

CROSS SECTION 1.2 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 028.36 Depth (ft) = 1.92
Slope (%) = 16.80 Q (cfs) = 388.50
N-Value = 0.025 Area (sqft) = 15.97
Velocity (ft/s) = 24.33
Calculations Wetted Perim (ft) = 16.01
Compute by: Known Q Crit Depth, Yc (ft) = 3.58
Known Q (cfs) = 388.50 Top Width (ft) = 15.09
EGL (ft) = 1112

(Sta, El, n)-(Sta, El, n)...

( 100.00, 937.33)-(100.23, 937.31, 0.060)-(100.45, 937.67, 0.060)-(102.84, 937.48, 0.060)-(104.56, 936.78, 0.060)-(105.78, 936.50, 0.060)-(108.44, 936.46, 0.060)
-{112.30, 936.18, 0.060)-(126.04, 935.35, 0.060)-(139.50, 934.34, 0.060)-(143.27, 934,05, 0.060)-(152,48, 933.71, 0.060)-(155.84, 933.19, 0.025)-(159.48, 932.09, 0
-(167.41, 920.47, 0.025)-(171.28. 928.57, 0.025)-(172.65, 928.65, 0.025)-(175.79, 928.36, 0.025)-(176.88, 929,58, 0.025)-{178.46, $30.16, 0.025)-(179.33, 930.14, €
-{180.62. 930.39, 0.025)-(180.62, 938.77, 0.025)-(200.00, 938.77. 0 025)

Elev (ft) Section Depth (ft)
940.00 — = T T 11.64
93B.00 - - ! | 0.64
93p.00 k\\hhﬁ‘\\\\\ — 7.64
gaL,oo —— — [ S | — | s5g4
93p.00 i 3.64

|
7
93p.00 \\\.\/ 1.64
928.00 1 - —_—— 0.36
926.00 — 1 S TR | ] 2.36
2
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 2 - EXISTING

User-defined Highlighted
Invert Elev (ft) = 916.08 Depth (ft) = 1.94
Slope (%) = 7.40 Q (cfs) = 370.20
N-Value = 0.025 Area (sqft) = 21.21
Velocity (ft/s) = 17.45
Calculations Wetted Perim (ft) = 18.85
Compute by: Known Q Crit Depth, Yc {ft) = 3.15
Known Q (cfs) = 370.20 Top Width (ft) = 18.31
' EGL (ft) = 6.68

(Sta, El, n)-(Sta, EI, n)...

{ 100.00, 938.55)-(126.56, 938.55, 0.060)-(126.57, 936.19, 0.060)-(130.30, 935.98, 0.060)-(137.15, 935.38, 0.060)-(164.09, 925.68, 0.060)-(175.17, 921.97, 0.025)
-(180.66, 918.61, 0.025)-(183.14, 917.30, 0.025)-(191.85, 916.08, 0.025)-(199.40, 917.58, 0.025)-(205.25, 921.33. 0.025)-(213.52, 927.90, 0.060)-(228.92, 935.08, (
-(257.61, 936.30, 0.060)-(273.44, 937.15, 0.060)-(300.00, 936.36, 0.060)

Elev (ft) Depth (ft)

Section
940.00 — o 23.92

19.92

936.00 N ]
92B.00 | - — / | 1o
92100 \ 1 202

oS | 3.92

920p.00 b -\
| \ v; ;/
¥
91B.00 i = - -0.08
: [ |
|
912.00 I - 1 + : -4.08
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jul 28 2017

CROSS SECTION 2 - PROPOSED

User-defined Highlighted
Invert Elev (ft) = 916.08 Depth (ft) = 1.98
Slope (%) = 7.40 Q (cfs) = 388.50
N-Value = 0.025 Area (sqft) = 21.95
Velocity (ft/s) = 17.70
Calculations Wetted Perim (ft) = 19.01
Compute by: Known Q Crit Depth, Yc (ft) = 322
Known Q (cfs) = 388.50 Top Width (ft) = 18.45
EGL (ft) = 6.85

(Sta, El, n)-(Sta, El, n)...
{ 100.00, 938.55)-(126.56, 938.55, 0.060)-(126.57, 936.19, 0.060)-(130.30, 935.98, 0.060)-(137.15, 935.38, 0.060)-(164.09, 925.68, 0.060)-(175.17. 921.97, 0.025)

-(180.66, 918.61, 0.025)-(183.14, 917.30, 0.025)-(191.85, 916.08, 0.025)-(199.40, 917 .58, 0.025)-(205.25, 921,33, 0.025)-(213.52, 927.90, 0.060)-(228 92, 935.06, 0
-(257.61, 936.30, 0.060)-(273.44, 937.15, 0.060)-(300.00, 936.36, 0.060)

Elev (ft) Section Depth (ft)
940.00 -— 23.92
935.00 —} L\ . I. | ___..-//N\ 19.92
93p.00 \ | | {r . 15.92
928.00 . \ / | = 11.92
920,00 | \ — 1 792
ezJo.oo - ! - / | | ' T 3.92
91p.00 — ; — .I‘ \@ | -0.08
912.00 -

& L : 1 1 4.08
60 80 100 120 140 160 180 200 220 240 260 280 300 320

Sta (ft)



Appendix “F”’ — Cypress Point Plat (Down
Stream Subdivision)




YR Wt
S SRS PR 4T ET R a Fe

&Jw WO ONIHASNIONEY J
. d

T i AR

“Pask Ctte ” F st oo

mel BI90 J2laam an TYES 0NV WY L TIIWIE

#5 au
TRIABDY Wave 30 JTATC LSO ‘mOLENTY e 3941

rave LWy

WL A

STTAL AL ERVE
PITL L
NOLLYD 4 TIeY

Las i it
apar rnny gk

26 oaen T UETT Wt a1NN D314 &0 TER dke Odvdle gTIMLia
T whe T waee
it Arms aees ary peany

12 4
“amae: Vavs 43 1

oE CIVYIL 1e3gy ‘eolivd: W TTIZT CH
TAYE Y ARl

Tehb 40 Tivas

Nnm 01 cqeass iy fyven de samatsisieg

avrey haImIn vawH aap 1.. u, ‘Fu.*nm- o
b\ -
b P e ey
T pur wird dm ddpam Aanis

3 osee G e ()

wTeag

~

o -
RTSEFE LTI

et
sty

U

—imisye B4
CUrY vay dopeTee

.vf.% mmwgv G/3 SIOT GE
| | I WES5TS

SLL7RL

W) e INTOd SSTHILD

G e "

i
It
hS

IYRE PSR FIFL

T iV







Dean Keller

“

From: Gilbert Watt <durhamconst312@gmail.com>

Sent: Thursday, July 20, 2017 5:01 AM

To: Matt Hubble

Cc: Garrett Keller; Dan Jackson; Dean Keller; Cesar DeLaCruz; Silberlicht, Frank
Subject: Re: Camp Young Judaea - Concept Plan and Site Plan Applications

Matt,

The plans dated May 2017 are different from the plans | previously reviewed. 1 have two comments regarding
the plans.

1) The proposed fire hydrant needs to be located between the two proposed fire lane access points. This
requires adding about 100 feet of pipe.

2) CUI0I shows a rectangle near the tap to the water main. I presume this indicates a backflow prevention

device. The device must be a type acceptable to the water purveyor. Please provide a detail acceptable to the
water purveyor for this device.

[t is not my intent that these comments hold up the issuance of a permit, but will consider them as part of the
plans and inspections will verify that these comments have adequately been addressed.

Gib

On Wed, Jul 5, 2017 at 4:45 PM, Matt Hubble <mhubble@matkinhoover.com> wrote:

Gilbert,

Per our conversation last week, you thought that you may have already reviewed the Camp Young Judaea (CY)) plans
and if you have not yet reviewed them, you would review and get back to me. Can you please update me on the status
of you review of the CYJ Plans and let me know when we should expect a completed review of the plans? If you have

already reviewed the plans and approve of them, can you provide an approval letter for us to submit to the City of
Woodcreek for our next submittal?

Thank you,

Matt Hubble, EIT

MATKIN [T 74

TBPE Firm Registration #F-4512

Q: (830} 249-0600 | F: (830) 249-0099

8 Spencer Rd Ste 100 | Boerne, TX 78006
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MAYOR
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41 CHAMPIONS CIRCLE
WOODCREEK TEXAS 78676
OFFICE (512}847-9380

CITY OF WOODCREEK

CITY ENGINEER

RICK CONEWAY, PE

41 CHAMPIONS CIRCLE
WOODCREEK, TEXAS 78676
OFFICE 1512) 847-93%0

CITY OF WOODCREEK

CITY MANAGER

BRENTON B. LEWIS

41 CHAKIPIONS CIRCLE
WOODCREEK TEXAS 78676
OFFICE {512) 847.9390

CITY OF WOODCREEK
EMERGENCY SERVICES DISTRICT
41 CHAMPIONS CIRCLE
WOODCREEK. TEXAS 78676
OFFICE 1512) 847-9390

ONSTRUCTION DRAWINGS

SITE DEVELOPMENT PLAN APPLICATION

CAMP YOUNG JUDAEA
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