Texas Commission on Environmental Quality

Edwards Aquifer Application Cover Page

Our Review of Your Application

The Edwards Aquifer Program staff conducts an administrative and technical review of all
applications. The turnaround time for administrative review can be up to 30 days as outlined
in 30 TAC 213.4(e). Generally administrative completeness is determined during the intake
meeting or within a few days of receipt. The turnaround time for technical review of an
administratively complete Edwards Aquifer application is 90 days as outlined in 30 TAC
213.4(e). Please know that the review and approval time is directly impacted by the quality
and completeness of the initial application that is received. In order to conduct a timely
review, it is imperative that the information provided in an Edwards Aquifer application
include final plans, be accurate, complete, and in compliance with 30 TAC 213.

Administrative Review

1.

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

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

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

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

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

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

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

If the geologic assessment was completed before October 1, 2004 and the site contains “possibly sensitive”
features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-0585
Instructions).

Technical Review

1.

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

A site assessment is usually conducted as part of the technical review, to evaluate the geologic assessment
and observe existing site conditions. The site must be accessible to our staff. The site boundaries should be
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clearly marked, features identified in the geologic assessment should be flagged, roadways marked and the
alignment of the Sewage Collection System and manholes should be staked at the time the application is
submitted. If the site is not marked the application may be returned.

3. We evaluate the application for technical completeness and contact the applicant and agent via Notice of
Deficiency (NOD) to request additional information and identify technical deficiencies. There are two
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the
first NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiencies. If the response to
the second notice is not received, is incomplete or inadequate, or provides new information that is
incomplete or inadequate, the application must be withdrawn or will be denied. Please note that because the
technical review is underway, whether the application is withdrawn or denied the application fee will be
forfeited.

4. The program has 90 calendar days to complete the technical review of the application. If the application is
technically adequate, such that it complies with the Edwards Aquifer rules, and is protective of the Edwards
Aquifer during and after construction, an approval letter will be issued. Construction or other regulated
activity may not begin until an approval is issued.

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

Occasionally, circumstances arise where you may have significant design and/or site plan changes after your
Edwards Aquifer application has been deemed administratively complete by TCEQ. This is considered a “Mid-
Review Modification”. Mid-Review Modifications may require redistribution of an application that includes the
proposed modifications for public comment.

If you are proposing a Mid-Review Modification, two options are available:

e Ifthe technical review has begun your application can be denied/withdrawn, your fees will be forfeited,
and the plan will have to be resubmitted.

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

If the application is denied/withdrawn, the resubmitted application will be subject to the administrative and
technical review processes and will be treated as a new application. The application will be redistributed to the
affected jurisdictions.

Please contact the regional office if you have questions. If your project is located in Williamson, Travis, or Hays
County, contact TCEQ’s Austin Regional Office at 512-339-2929. If your project is in Comal, Bexar, Medina,
Uvalde, or Kinney County, contact TCEQ’s San Antonio Regional Office at 210-490-3096

Please fill out all required fields below and submit with your application.

1. Regulated Entity Name: FM 3405 2. Regulated Entity No.: CSJ 1755-03-010

3. Customer Name: David Zuhlke 4. Customer No.: 713.299.5271

5. Project Type: (N ew ) Modification Extension |Exception

(Please circle/check one) p

6. Plan Type: o) Technical Optional Enhanced
(Please circle/check one) WPAP \/CZP SCS | UST | AST | EXP| EXT Clarification | Measures

7. Land Use:

(Please circle/check one) Residential on-residential 8. Site (acres): 19.76

9. Application Fee: |N/A 10. Permanent BMP(s): Grassy Swale

11. SCS (Linear Ft.): | None 12. AST/UST (No. Tanks): |None

13. County: Williamson |14. Watershed: Trib 1 & 2 to North Fork San Gabriel
River
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Application Distribution

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

http://www.tceq.texas.gov/assets/public/compliance/field ops/eapp/EAPP%20GWCD%20map.pdf

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

Austin Region
County: Hays Travis Williamson
Original (1 req.) o o 1
Region (1 req.) . _ 1
County(ies) _ _ 1
__Edwards Aquifer
Authority
Groundwater Conservation . .
District(s) __Barton Springs/ __Barton Springs/ NA
Edwards Aquifer Edwards Aquifer
___Hays Trinity
__Plum Creek
Austin ___Austin
usti
_Bu da ___Austin __ Cedar Park
_D isping Sori __Bee Cave __Florence
— ~TIPPING SPTINgS __Pflugerville X_Georgetown
City(ies) Jurisdiction __Kyle . -
o __Rollingwood __Jerrell
___Mountain City _ Round Rock  Leander
—sf;n l\]glarlcos __Sunset Valley __Liberty Hill
—vimberiey __West Lake Hills Pflugerville
e _Round Rock
San Antonio Region
County: Bexar Comal Kinney Medina Uvalde
Original (1 req.) _ _ _ _ _
Region (1 req.) - . _ _ _
County(ies) . _ _ _ _
Groundwater .
Conservation — }::Slv’:ﬁ(r)?lstﬁ quifer ___Edwards Aquifer Kinney __EAA __EAA
District(s) " Trinity-Glen Rose Authority — __ Medina __Uvalde
__ Castle Hills
__Fair Oaks Ranch ___Bulverde
City(ies) __Helotes _Fair Oaks Ranch _ San
Jurisdiction  |__Hill Country Village |__Garden Ridge NA Antonio ETJ | NA
__Hollywood Park __New Braunfels (SAWS)
__San Antonio (SAWS) —Schertz
__Shavano Park
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David Zuhlke

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

Print Name of Customer/Authorized Agent

12/10/2025

Signature of Cfstomer/Authorized Agent

Date

**FOR TCEQ INTERNAL USE ONLY**

Date(s)Reviewed:

Date Administratively Complete:

Received From:

Correct Number of Copies:

Received By: Distribution Date:
EAPP File Number: Complex:

Admin. Review(s) (No.): No. AR Rounds:
Delinquent Fees (Y/N): Review Time Spent:

Lat./Long. Verified:

SOS Customer Verification:

Agent Authorization
Complete/Notarized (Y/N):

Core Data Form Complete (Y/N):

Core Data Form Incomplete Nos.:

Payable to TCEQ (Y/N):
Fee

Check: | Signed (Y/N):

Less than 9o days old (Y/N):

TCEQ-20705 (Rev. 02-17-17)
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Edwards Aquifer Protection Program Roadway Application
Texas Commission on Environmental Quality

This application is intended only for projects which a major roadway is designed for construction,
such as State highways, County roads, and City thoroughfares.

Designed for Regulated Activities on the Contributing Zone to the Edwards Aquifer in relation to 30
TAC §213.24, Regulated Activities on the Edwards Aquifer Recharge Zone, in relation to 30 TAC
§213.5(b), Effective June 1, 1999.

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

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

Signature

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer.

The application was prepared by:

Print Name of Customer/Agent: David Zuhlke

Date: 11/21/2025

Signature of Customer/Agent:
74

Project Information
1. Regulated Entity (Project) Name: FM 3405 CSJ 1755-03-010

2. County: Williamson

3. Stream Basin(s): Tributary 1 & 2 to Nort Fork San Gabriel River

4. Groundwater Conservation District (if applicable): N/A

5. Customer (Applicant):

Contact Person: Kyle Russell, PE

Entity: Texas Department of Transportation
Mailing Address: 2727 S. Austin Ave

City, State: Georgetown,TX Zip: 78626
Telephone: 512-930-5402

Email Address: Kyle.Russell@txdot.gov

Page 1 of 7
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6. Agent (Representative):

Contact Person: David Zuhlke

Entity: Consor

Mailing Address: 8023 Vantage Dr Suite 300
City, State: San Antonio, Texas Zip:
78230

Telephone: 713-299-5271

Email Address: david.zuhlke@consoreng.com

7. Landowner of R.O.W. (Right of Way)
Person or entity responsible for maintenance of water quality Best Management Practices
(BMPs), if not applicant.

Contact Person: Kyle Russell, PE

Entity: Texas Department of Transportation
Mailing Address: 2727 S. Austin Ave

City, State: Georgetown,TX Zip: 78626
Telephone: 512-930-5402

Email Address: Kyle.Russell@txdot.gov

8. |E The TCEQ must be able to inspect the project site or the application will be returned.
Sufficient survey marking is provided on the project to allow TCEQ regional staff to locate the
boundaries and alignment of any regulated activities and the geologic or manmade features
noted in the Geologic Assessment.

% Survey marking will be completed by this date: Project limits within existing ROW

9. |E 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.

10. |:| Attachment B - USGS Quadrangle. A copy of the official 7 2 minute USGS Quadrangle
Map (Scale: 1" = 2000') is attached. The map(s) clearly show:

X Project site boundaries
|:| USGS Quadrangle Name(s)

|E All drainage paths from site to surface waters

11. |:| This project extends into (Check all that apply):

|:| Recharge Zone (RZ) |:| Contributing Zone within

|E Contributing Zone (CZ) Transition Zone (CZ/TZ)

[ ] Transition Zone (T2) [ ] Zone not regulated by EAPP
Page 2 of 7
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12. @ Attachment C - Project Description. 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:

& Complete site area [Acres]

|:| Offsite upgradient stormwater areas to be captured
& Impervious area [Acres]

& Permanent BMP(s)

<] Proposed site use

X] Existing roadway (paved and/or unpaved)

& Structures to be demolished [Include demo phase]
|:| Major interim phases

13. Existing project site conditions are noted below:

& Existing paved and/or unpaved |:| Existing commercial site
roads [ ] Existing industrial site

[ ] Undeveloped (Cleared) [ ] Existing residential site
|:| Undeveloped (Undisturbed/Not |:| Other:
cleared)

14. & Attachment D - Factors Affecting Surface Water Quality. A detailed description of all
factors that could affect surface water quality is attached.

15. & Only inert materials as defined by 30 TAC §330.3 will be used as fill material.

16. Type of pavement or road surface to be used:

[ ] Concrete
|X| Asphaltic concrete pavement
|:| Permeable Friction Course (PFC)

[ ] other:

17. Right of Way (R.0.W.) and Pavement Area:

R.O.W. for project: 19.76 (ac.)
Length: 6700 ft.
Width: varies from 120 ft. to 140 ft.
Impervious cover (IC): 7.71 (ac.)
Total of Pavement area 7.71 (ac.) + R.O.W. area 19.76 (ac.) x 100 = 39% IC.

|X| CAD program was used to determine areas.

|:| Number of travel lanes: proposed: 2, existing: 2
[ ] Typical widths of lanes: 11 (ft.)

[ ] Are intersections also being improved? (Y/N) N

Page 3 of 7
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Site Plan Requirements
Items 18 - 28 must be included on the Site Plan.

18

19.

20.

21.

22.
23.

24.

25.
26.
27.

28

. X] The Site Plan must have a minimum scale of 1" = 400"
Site Plan Scale: 1" =100’

100-year floodplain boundaries:

& Some part(s) of the project site is located within the 100-year floodplain. The
floodplain is shown and labeled. The 100-year floodplain boundaries are based on the
following specific (including date of material) source(s):

|:| No part of the project site is located within the 100-year floodplain.

|:| A layout of the development with existing and finished contours at appropriate, but not
greater than ten-foot contour intervals is shown. Sensitive features, lots, wells, buildings,
roads, culverts, etc. are shown on the site plan.

|X| A figure (map) indicating all paths of drainage from the site to surface waters.

|X| Name all stream crossings: Trib 1 to North Fork San Gabriel River, Trib 2 to North Fork
San Gabriel River

[X] Drainage patterns and approximate slopes.

[ ] There will be no discharge to surface waters.

DX] Distinguish between areas of soil disturbance and areas which will not be disturbed.

& Show locations of major structural and nonstructural controls. These are the temporary
and permanent best management practices. Include the following:

|:| Show design and location of any hazardous materials traps.

|:| Show design at outfalls of major control structures and conveyances.

& A description of the BMPs and measures that prevent pollutants from entering surface
streams.

Show locations of staging areas or project specific locations (PSL). Are they:

|:| Onsite, within project R.O.W.
[ ] Offsite.
X] Not yet determined. (Requires future authorization)

|X| Show locations where soil stabilization practices are expected to occur.
& Show surface waters (including wetlands).

Temporary aboveground storage tank facilities:
|:| Temporary aboveground storage tank facilities will be located on this site. Show on site
plan.
|X| Temporary aboveground storage tank facilities will not be located on this site.

. & Plan(s) also include:

|:| Sidewalks |:| Shared-use paths
|X| Related turn lanes |:| Off-site improvements and staging areas
|X| Demolition plans |:| Utility relocations

Page 4 of 7
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[ ] Other improved areas:

Permanent Best Management Practices (BMPs)

Description of practices and measures that will be used after construction is completed.

29. & Permanent BMPs and measures have been designed, and will be constructed, operated,
and maintained to ensure 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
guantities have been calculated in accordance with technical guidance accepted by the
executive director.

& 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:

30. |X| Attachment E - BMPs for Upgradient (Offsite) Stormwater.

& 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.

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

D 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.

31. |X| Attachment F - BMPs for On-site Stormwater.

|X| 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.

[ ] 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.

32. & Attachment G - 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
all proposed structural plans and specifications, and appropriate details.

& Major bridge cross-sections, and roadway plan and profiles

|X| BMP plans and details |E Design calculations
|X| Erosion control |E TCEQ Construction Notes
|X| SW3P |E EPIC, as necessary

Page 5 of 7
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33. & Attachment H - 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 the following:

& Prepared and certified by the engineer designing the permanent BMPs and measures.
& Signed by the owner or responsible party.

& Outlines specific procedures for documenting inspections, maintenance, repairs, and, if
necessary, retrofit.

|X| Contains a discussion of recordkeeping procedures.

34. |:| Attachment | - 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.

XIN/A

35. & Attachment J - 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 effects caused by the regulated activity which increase erosion
or may result in water quality degradation.

[ ] Include permanent spill measures used to contain hydrocarbons or hazardous
substances by way of traps, or response contingencies.

36. 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.

If the applicant intends to transfer responsibility, check the box below.

|:| Yes

A copy of the transfer of responsibility must be filed with the executive director at the
appropriate regional office within 30 days.
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Stormwater to be generated by the Proposed Project

Description of practices and measures that will be used during construction.

37. & The site description, controls, maintenance, and inspection requirements for the Storm
Water Pollution Prevention Plan (SWPPP or SW3P) developed under the Texas Pollutant
Discharge Elimination System (TPDES) general permits for stormwater discharges have been
submitted to fulfill paragraphs 30 TAC §213.24(1-5) & §213.5(b) of the technical report.

|:| The Temporary Stormwater Section (TCEQ-0602) is included with the application.
X] The SWPPP (SW3P) will serve as the Temporary Stormwater Section (TCEQ-0602).

38. X] Attachment K - Volume and Character of Stormwater. A detailed description of the
volume (quantity) and character (quality) of the stormwater runoff 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 pre-construction runoff coefficient.
X Include the post-construction runoff coefficient.

Administrative Information

39. [X] submit one (1) original and one (1) copy of the application, plus one electronic copy as
needed, for each affected incorporated city, groundwater conservation district, and county in
which the project will be located. The TCEQ is required to distribute the additional copies to
these jurisdictions.

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

[ ] The total R.O.W. (as in Item 17).

|X| TxDOT roadway project.

Page 7 of 7
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Attachment C: Project Description

TxDOT proposes road improvements along FM 3405 from 0.348 mi east of Ronald Reagan Blvd. to
0.228 mi west of Georgetown Heights Dr. in Williamson County, Texas. The proposed improvements
include lane widening, constructing paved shoulders (1-4 ft.), installing a continuous turn lane, and profile
edge line/centerline markings. The proposed project length is approximately 1.288 miles of FM 3405
located entirely in the Edwards Aquifer Contributing Zone.

The total project area is 18.78 acres of which 12.95 acres will be disturbed. All three culverts within the
project area will be extended to accommodate the proposed road changes.

Drainage from the project flows to Tributary 1 & 2 To North Fork San Gabriel River. The existing
roadway drainage is accomplished by existing ditches.

Proposed drainage improvements are limited to cross culverts and roadside ditches. Grading to re-
establish ditches after adding auxiliary lane will be completed. Culvert B (Sta 121+10) Culvert C (Sta
127+28) Culvert D (Sta 138+28) will have upstream and downstream headwall removed and replaced as
part of project.

Regulated activities at the site will consist of grading and reworking slopes, installation of sediment and
erosion controls, removing existing pavement, excavating and preparing subgrade for proposed pavement
widening, and installing proposed pavement and culverts.



Attachment D: Factors Affecting Surface Water Quality

Water quality is affected by activities during and after construction. During construction, temporary
controls will be in place to minimize the effects of construction. After construction, permanent controls
will function to reduce the impact of the proposed development.

Construction activities that could potentially affect water quality include, construction vehicle traffic, use
of construction equipment, handling of construction material, fuels, etc. Loose soil from grading
operations carries the risk of sediment pollution to natural water ways. Temporary sediment barriers use
are rock dams, silt fences and erosion logs. Stabilized construction entrance and exit will be used during
construction to prevent sediment tracking of pollutants. Other activities include the handling and disposal
of waste materials, and sanitary waste which pose a risk of contamination. Guidelines for these activities
are specified in accordance to the TCEQ Stormwater General Permit for Construction Activities
(TXR150000) Stormwater Pollution Prevention Plan.



Attachment E: BMPs for Upgradient (Offsite) Stormwater

The three existing cross culvert that carry upgradient water across the ROW will be improved to
accommodate the proposed widening. Culvert layout sheets are included. No significant changes to
offsite stormwater flows are proposed.



Attachment F: BMPs for On-site Stormwater

Stormwater runoff from the project site will be controlled by erosion control fence on the down gradient
side of the ROW. Rock filter dams will be placed at Culvert B, C and D to slowdown runoff at the outfall
with Tributary 1 & 2 To North Fork San Gabriel River to assist in sediment removal. SW3P sheets for
more information of temporary control measures.

Grassy swales will be used as permanent BMPs for the project. The project requires 2176 1bs of TSS and
grassy swales will remove 2189 Ibs of TSS.



Attachment G: Construction Plans
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1755-03-015 1136.76 0.216 0.00 0.000 1136.76 0.216 CSJ' 1 755-03-010’ ETC.

1755-03-016 804.00 0.152 331.00 0.063 1135.00 0.21 - - ROADWAY = 6,305.76 FEET = 1.194 MILES

755 5 5 5 NET LENGTH OF PROJECT = 6,636.76 FEET = 1.257 MILES ——{____ oo 0 0 = > L e MILES
1755-03-018 1264.19 0.239 0.00 0.000 1264.19 0.239 FINAL PLANS
TOTAL 6305.76 1.194 331.00 0.063 6636.76 1.257

LETTING DATE:
WILLIAMSON COUNTY DATE CONTRACTOR BEGAN WORK:
FM 3405

DATE WORK WAS COMPLETED & ACCEPTED:
FROM: 0.348 MI E OF RONALD REAGAN BLVD.

TO: 0.228 MI W OF GEORGETOWN HEIGHTS DR, ETC. FINAL CONTRACT COST: $
FOR CONSTRUCTION OF SAFETY IMPROVEMENT PROJECTS CONTRACTOR :
CONSISTING OF WIDEN LANE(S), CONSTRUCT PAVED SHOULDERS (1-4 FT.), INSTALL LIST OF APPROVED CHANGE ORDERS:

CONTINUOUS TURN LANE, PROFILE EDGELINE/CENTERLINE MARKINGS

| CERTIFY THAT THIS PROJECT
WAS CONSTRUCTED IN SUBSTANTIAL
COMPLIANCE WITH THE FINAL AS-BUILT
PLANS AND SPECIFICATIONS.
BEGIN PROJECT 1
CSJ: 1755-03-016
STA: 93+40.00
23 REF MRKR: 528 [ \\
= MILE PT: 2.985
. DFO: 1.940
Faisal AlAdel-Qaden, D.E. 11/23/2025
DATE P.E.
DATE
-
8 g
9 < END PROJECT 4
5 CSJ: 1755-03-018
Y STA: 159+76.76
/ REF MRKR: 532+1.06
»
°© MILE PT: 4.027 PLANS PREPARED BY
DFO: 3.027
END PROJECT 1 \AS )
csJ: 1755-013-016 4630 N Loop 1604 West, Suite 307
STA 104 T2.9¢ FM 3405 San Antonio, TX 78249
. o Firm Registration No. 1001
- WOOLPERT ™"
DFO: 1.897 __‘ 2%
T
‘g% END PROJECT 3
BEGIN PROJECT 2 52 CSJ: 1755-03-015
csi 1 755-({3-010 2 STA: 148+40.00
STA: 104+75.00 REF MRKR: 530 SUBMITTED FOR LETTING: l:|
REF MRKR: 528 A MILE PT: 3.803
MILE PT: 2.942 > DFO: 0.802
DFO: 1.897 )
S
= BEGIN PROJECT 4
= CSJ: 1755-03-018
T STA: 148+40.00
END PROJECT 2 ) REF MRKR: 530 CONSULTING ENG. (TBPE FIRM REG. F-1001)
€SJ: 1755-03-010 2 MILE PT: 3.803
STA: 135+75.81 = DFO: 0.802
REF MRKR: 530 5
MILE PT: 3.591 ) l:|
DFO- 0.590 RECOMMENDED FOR LETTING:
BEGIN PROJECT 3 .
CSJ: 1755-03-015
STA: 135+75.81
REF MRKR: 530
MILE PT: 3.591 DISTRICT DESIGN ENGINEER
DFO: 0.590
LOCATION MAP: NOT TO SCALE
SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION, Eéﬁi\m)ow’\g: N"/’ﬁ\"‘
SEPTEMBER 1, 2024 AND THE CONTRACT PROVISIONS LISTED AND DATED AS FOLLOWS, RAILROAD CROSSINGS: N/A ) l:| . |:|
SHALL GOVERN ON THIS PROJECT: REQUIRED CONTRACT PROVISIONS FOR ALL SUBMITTED FOR LETTING: APPROVED FOR LETTING:
FEDERAL-AID CONSTRUCTION CONTRACTS (FORM FHWA 1273, OCTOBER 23, 2023) ‘ ™

I Texas Department of Transportation

© 2026 BY TEXAS DEPARTMENT OF TRANSPORTATION; ALL RIGHTS RESERVED. AREA ENGINEER DIRECTOR OF TRANSPORTATION
PLANNING AND DEVELOPMENT




DATE: 10/20/2025 10:18:13 AM

FILE: c:\pw workingziir\rvincentlciviltecheng.com\dm525984lFM3405 PRJLAY SHEETS.dgn

00°0S+Z0T 'V1S ANITHOLVIN

BEGIN PROJECT:CCSJ 1755-03-010
BEGIN CSJ:1755-03-016
€ FM 3405 STA 93+40.00

EXIST BRIDGE
€ FM 3405 BEGIN STA 102+45.95
EXIST EOP
mmmm - W1 (D)------- W1 (D)------- W1 (D)------- W1(D)-----
EXIST ROW
e e 2 i o4 “ e on— o
| !/
EXIST SHLD '
67, EXIST LANE _ <= L FM 3405
— . — .|— . EXISTLEFT TURN LANE —F . — fho— e — = = T = = =T e ===
EXIST LANE — —> 95+60
EXIST SHLD T B ___ 5 - ——————
-
o —— ——— 1 Sy | EXIST ROW
E -
’\'/57‘/.75;'/\
~ I
\ ! I
\ \ . % )
~— I € CR 258 Qo
EXIST EOP —~ &
EXIST BRIDGE
EXIST BRIDGE END STA 105+76.65
NBI: 142460175503004
-W1(D)-------
(B) === WD) = T = - W1 (D) ===~~~ WI (D)~~~ WI/(D) -~~~ W1 (D)~~~ WL (D)~~~ WI(D) P~~~ WiB) -~ WI (D) ~~~——-- WI (D)~~~ WI (D)~ WL (D) WI (D)~ w1 (D) -
EXIST ROW _,, N . EXISTROW _
i N ] Tr—— 1 ey ey
—— [ e — il—————171
— i~ —_—————— —_____——————— ———— —__— _— — — . -y
EXIST LANE 270 #7 U0 \, < — — — - i
— } } } et T | o = = - — = = — Jm— ' — — — — = =~ == = . =4
[ EXIST LANE = VASTYS N e e e *iwbu,,,j,,ﬁ,,,,j‘-r ,,,,,, Er—
EXIST ROW EXIST ROW

END CSJ: 1755-03-016
BEGIN CSJ: 1755-03-010
¢ FM 3405 STA 104+75.00

€ FM 3405

00'0S+ETT 'V1S ANITHOLVIN

00°0S+¢0T 'V1S ANITHOLVIN

LEGEND

— ' —— EXISTROW
EXIST FEATURES
EXIST FENCE
PROP EDGE OF PAVEMENT
PROP ROADWAY WIDENING
<= EXIST TRAFFIC DIRECTION
S PROP TRAFFIC DIRECTION
Immmmm  PROP DRIVEWAY
2.5" MILL TRANSITION

NOTES:

1. HORIZONTAL DATA IS A GUIDE FOR DESIGN
VERIFICATION PURPOSE ONLY. CONSTRUCT
THE PAVEMENT IN ACCORDANCE WITH THE
TYPICAL SECTION.

l . é’;:
W IR
WS, Q8% 11/23/2025

\\\:hs

Faiaal Abdel-Qader, P.E.

O.I 5I0. l(I)O'

\AS

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROJECT LAYOUT

STA 95+00.00 TO STA 113+50.00

SHEET 1 OF 4
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 3
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




DATE: 9/23/2025 7:48:34 PM

FILE: c:\pw workingdir\andrew.ortiz@woo/eertcom\zim525984lFM3405 PRJLAY SHE_ETS.dgn

€ FM 3405

€ BELTORRE DR

CULVERT B

- EXIST 1-6'X3' SBC
Wi © -------W1(D)- S~ (TO REMAIN, PROP EXTENSION)
- € FM 3405 STA 121+10.00
/\Nl(D)
[
o W@ =
Ol---wim--—--- - W1 D)----" B R (S >
O | ExisTROW _ Dy O2n 123 =
Te] e — e (@)
+F T
a =
— =2
Ll T T A A A v S A AT AR A
- T e R IR PRI m
<f="—— - - — T o rr e Y e ——— — 0
iy Eg .y e R g s = — = === = — = FM 3405 4= —  — . =
wn . J— - — - — - N ?>
w
= 5
T iy
T
|<_[ EXIST ROW EXIST ROW o
o
= o
CULVERT C
EXIST 1-6'X4" SBC
s (TO REMAIN)
A € FM 3405 STA 127+23.52
of =
OF/ < 3 >
L% E.;;; > ’ 5 € FM 3405 '(.'J,
' (Do,  EXIS
v-l.- ls\\i\m’.o.wwfﬁiff"““ EI(D) ~——— :rcg |:-E-
N o = ) ' z
- CJ\ m
<= n
~= = —d
e 1>
u ™= =
= -
< w
g g
QO T o —
& EXIST Roy, "~ / o — i —— " TExisT ROW p
I ow —_— =] —_—— e T o
s —_— I
e —_——— o

LEGEND

EXIST ROW

EXIST FEATURES

EXIST FENCE

PROP EDGE OF PAVEMENT
PROP ROADWAY WIDENING
EXIST TRAFFIC DIRECTION
PROP TRAFFIC DIRECTION
PROP DRIVEWAY

2.5" MILL TRANSITION

NOTES:

HORIZONTAL DATA IS A GUIDE FOR DESIGN
VERIFICATION PURPOSE ONLY. CONSTRUCT
THE PAVEMENT IN ACCORDANCE WITH THE
TYPICAL SECTION.

VO ¢ 1cnes® '3,:
VX Az cerrd 2
WS, 0% 10/23/2025

A S

Faisal Abdel-Qader, D.E.
0 50’ 100'
AL

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROJECT LAYOUT

STA 113+50.00 TO STA 135+50.00

SHEET 2 OF 4
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 4
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




END CSJ: 1755-03-010
BEGIN CSJ: 1755-03-015
¢ FM 3405 STA 135+75.81

CULVERT D

EXIST 2-30" CMP

PROP 2-30" RCP

€ FM 3405 STA 138+25.80

— — N83AJIO'E — — — ¥

_"’_'_|'_'_I'_"

—

00'0G+GET 'V1S ANITHOLVIN

END CSJ: 1755-03-015
BEGIN CSJ: 1755-03-018
€ FM 3405 STA 148+40.00

€ FM 3405

(D,
EXIST ROW

¢ RIVINA RD

CONSTRUCTION BY OTHERS

RIVINA RD

S w1 (D)
EXIST ROW

EXIST ROW

o
——————— (D)
EXIST ROW

MATCHLINE STA. 146+50.00

FILE: c:\pw workingziir\rvincentlciviltecheng.com\dm525984\FM3405 PRJLAY SHEETS.dgn

DATE: 10/20/2025 9:07:32 AM

EXIST ROW

@RWY-D

EXIST ROW

00°0S+9%T 'V1S ANITHOLVIN

LEGEND

— ' —— EXISTROW
EXIST FEATURES
EXIST FENCE
PROP EDGE OF PAVEMENT
PROP ROADWAY WIDENING
<= EXIST TRAFFIC DIRECTION
S PROP TRAFFIC DIRECTION
Immmmm  PROP DRIVEWAY
2.5" MILL TRANSITION

NOTES:

1. HORIZONTAL DATA IS A GUIDE FOR DESIGN
VERIFICATION PURPOSE ONLY. CONSTRUCT
THE PAVEMENT IN ACCORDANCE WITH THE
TYPICAL SECTION.

R 1o
s e o
“WiSion 82 10232025

A S

Faisal Abdel-Qader, D.E.

O.I 5I0. l(I)O'

\AS

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

MATCHLINE STA. 157+50.00

FM 3405

PROJECT LAYOUT

STA 135+50.00 TO STA 157+50.00

SHEET 3 OF 4
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 5
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




o

W1 (D) ------- Wi (D)------- Wi ()-------

EXIST ROW

END PROJECT: CCSJ:1755-03-010
END CSJ: 1755-03-018
€ FM 3405 STA 159+76.76

””” = = wm—

EXIST ROW

——

00°0G+/ST 'V1S ANITHOLVIN

FILE: c:\pw workingdir\andrew.ortiz@woo/eertcom\zim525984lFM3405 PRJLAY SHE_ETS.dgn

DATE: 9/24/2025 2:24:27 PM

EXIST ROW

EXISTROW

w1

OH/OH’—’?

=

FM 3405

—— == _— == l— = = = P— —

165+00

LEGEND

— ' —— EXISTROW
EXIST FEATURES
EXIST FENCE
PROP EDGE OF PAVEMENT
PROP ROADWAY WIDENING
<= EXIST TRAFFIC DIRECTION
S PROP TRAFFIC DIRECTION
Immmmm  PROP DRIVEWAY
2.5" MILL TRANSITION

NOTES:

1. HORIZONTAL DATA IS A GUIDE FOR DESIGN
VERIFICATION PURPOSE ONLY. CONSTRUCT
THE PAVEMENT IN ACCORDANCE WITH THE
TYPICAL SECTION.

VO ¢ 1cnes® '3,”
VX Az cerrd 2
WS, 0% 10/23/2025

A S

Faisal Abdel-Qader, D.E.
0 50’ 100'
AL

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROJECT LAYOUT

STA 157+50.00 TO STA 162+00.00

SHEET 4 OF 4
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 6
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




DATE: 10/20/2025 7:41:44 AM

SHEETS.dgn

RDWY _TYPICAL

FILE: c:\pw_workingdir\rvincentlciviltecheng.com\dms25984\FM3405

¢ FM 3405

. 4.
EXIST 6" STABILIZED AGGREGATE
BASE COURSE

EXIST 6" SUBGRADE

EXISTING TYPICAL SECTION

STA 99+41.65 TO STA 159+76.76

‘ 60" | 60' ‘
\ EXIST ROW EXIST ROW \
111" 1012 0-14' 10412 1'-11'
| SHOULDER LANE MEDIAN / LEFT LANE SHOULDER |
s TURN LANE s
Sl : IS
3 | &
: % g ;
Q 0
& '3
| EXIST GROUND | |
f 2% (TYP) | 2% (TYP)
Y | 2P O
e A ﬂTﬁZ:k{;ii*:—::‘:Si;fzxﬂﬂi -
EXIST 6" STABILIZED AGGREGATE
BASE COURSE
EXIST 6" SUBGRADE
EXISTING TYPICAL SECTION
STA 93+40.00 TO STA 99+41.65
€ FM 3405
I
‘ 60' I 60' ‘
\ EXIST ROW ' EXIST ROW \
| VAR (0'-2.33") SHLD 100 ' VAR (0-2.33") SHLD |
2 LANE | LANE =
| |
2 | | | 2
& G
2 | 12
w w
| EXIST GROUND | |
[ 2% (TYP) | 2% (TYP)

¥
B2
(CRL e

WS, 0% 10/23/2025

A S

Faisal Abdel-Qader, D.E.

\AS

11750 Katy Freeway, Ste. 1260
Houston, Texas 77079

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

EXISTING
TYPICAL SECTIONS

SHEET 1 OF 1
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 7
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




SHEETS.dgn

RDWY _TYPICAL

FILE: c:\pw_workingdir\jacob.stevens@woolpert.com\dms25984\FM3405

DATE:10/20/2025 8:32:01 AM

€ FM 3405

| o

PROFILE PM & PREFORMED RS
(RUMBLE STRIP)

60’
L Il |
EXIST ROW I EXIST ROW
60'
ROADWAY WIDTH
1" TOM-C (PG76-22) (FINAL SURFACE)
& BONDING COURSE
. 12 14' 20 Ir
SHOULDER LEFT LANE SHOULDER
PROPOSED TURN LANE
PAVEMENT ] ' - PROPOSED
| MARKINGS | PAVEMENT |
= MARKINGS
g S !
o
e | : | — PROFILE PM & PREFORMED RS |
) | (RUMBLE STRIP)
X1 [
| EXIST GROUND | |
f VAR 2% USUAL | VAR 2% USUAL
1.5" D-GR TY-D (PG76-22) (LEVEL UP)
PROFILE PM & PREFORMED RS
(RUMBLE STRIP) & BONDING COURSE
PROPOSED TYPICAL SECTION
STA 93+40.00 TO STA 95+00.00 (MILLING TRANSITION (0" - 2.5"))
CSJ: 1755-03-016
€ FM 3405
60' | 60'
EXIST ROW I EXIST ROW
‘ | 53-63 ‘
‘ ROADWAY WIDTH ‘
29625 | 14.25-18.5' | 10'-27.5' 5-22.5' ‘
*EWIDENING ‘ ™ sawcur i SAWCUT | WIDENING ‘
3-11'SHLD 11-12" 13-14' 1112 0-11' | 4-11'SHLD
| LANE MEDIAN LANE  |RIGHT TURN
LANE
2 PROPOSED | PAVENENT
o
= PAVEMENT | MARKINGS
5 MARKINGS
|
EXIST GROUND |
0, {7
l*ifgfi'lﬂb‘s V,ARN;USEL I . _VAR 2% USUAL ' — -

DETAIL C
PROFILE PM & PREFORMED RS
(RUMBLE STRIP)

PROPOSED TYPICAL SECTION

STA 95+00.00 TO STA 99+50.00

***WIDENING ON LEFT BEGINS AT STA 98+33.25

CSJ: 1755-03-016

EXIST ROW

isionai ¢ o 11/23/2025

WRRST

Faisal Aldel-Qader, P.E.

EXIST ROW

\AS

4630 N LOOP 1604 West, Suite 307
San Antonio, Texas 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROPOSED
TYPICAL SECTIONS

SHEET 1 OF 6
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 8
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




DATE:11/18/2025 4:09:24 PM

SHEETS.dgn

RDWY _TYPICAL

FILE: c:\pw_workingdir\rvincentlciviltecheng.com\dms25984\FM3405

€ FM 3405

60' I 60’
EXIST ROW EXIST ROW
‘ 41'-53" ‘
\ ROADWAY WIDTH \
105 10 100, 105 ‘
WIDENING SAWCUT | SAWCUT | WIDENING
3'SHLD 1 o- 13' 11 _3'SHLD
| LANE LEFT TURN LANE |
2 LANE PROPOSED 2
2 FhoEaE? . 2
MARKIN
G | MARKINGS | s | &
) \> k
EXIST GROUND
f 2 VAR 2% USUAL _VAR 2% USUAL _ o
BByl %2 sy, 34’( (MN()
(/"IZD(
DETAIL A PROFILE PM & PREFORMED RS
DETAIL C (RUMBLE STRIP)
PROFILE PM & PREFORMED RS DETAIL B
(RUMBLE STRIP)
PROPOSED TYPICAL SECTION
STA 99+50.00 TO STA 100+68.00
CSJ: 1755-03-016
€ FM 3405
‘ 60’ I 60" ‘
T
EXIST ROW | 26.6' - 41' | EXIST ROW
‘ ROADWAY WIDTH |
! 13.3'- 20.5' I 13.3'- 20.5' !
i
1 3.3-105' 10 | _ 10' __ 3.3-10.5' ‘
‘ WIDENING ~SAWCUT | SAWCUT WIDENING ‘
§| 3'SHLD * 11 .13 11 % 3' SHLD | <
31 LANE MED/AN LANE 'S
o o
PROPOSED PROPOSED
& | PAVEMENT i T PAVEMENT | G
5! MARKINGS L MARKINGS I3

MBGF & MOW STRIP

|
i t

3 VAR 2% USUAL VAR 2% USUAL

EXIST GROUND SUAL -
/‘
PROFILE PM & PREFORMED RS DETAIL C
(RUMBLE STRIP)  DETAIL B

PROPOSED TYPICAL SECTION

STA 100+68.00 TO STA 102+48.90
STA 105+76.78 TO STA 109+70.00

MBGF & MOW STRIP

H

PROFILE PM & PREFORMED RS
(RUMBLE STRIP)

NOTE:

* 1'~3' SHOULDER WIDTH VARIES
AT THE BRIDGE APPROACHES.

FmAAWQdu P.E.

\AS

4630 N LOOP 1604 West, Suite 307
San Antonio, Texas 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROPOSED
TYPICAL SECTIONS

SHEET 2 OF 6
HR5: PROJECT NO. SHEET NO.
SEE TITLE SHEET 9
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




SHEETS.dgn

RDWY _TYPICAL

FILE: c:\pw_workingdir\jacob.stevens@woolpert.com\dms25984\FM3405

DATE: 10/20/2025 8:32:33 AM

€ FM 3405

60' I

60'
EXIST ROW e EXIST ROW
i ROADWAY WIDTH ‘
‘ 20.5' l 20.5' !
T 1
1 105 10 - 10 105
‘ |
‘ WIDENING SAWCUT | SAWCUT ~ WIDENING ‘
3' SHLD 17 13 L ar 3' SHLD
LANE TWCLTL LANE
| PROPOSED : PROPOSED I
. PAVEMENT : T PAVEMENT .
S MARKINGS RN | g MARKINGS
= (! LS 4 I
‘ﬂ - -
| I |
0, {*
- 32, VAR 2% USUA: I, VAR2% UsupL
PROFILE PM & PREFORMED RS EXIST GROUND
(RUMBLE STRIP) DETAIL C DETAIL A
DETAIL B
PROFILE PM & PREFORMED RS
PROPOSED TYPICAL SECTION (RUMBLE STRIP)
STA 109+70.00 TO STA 111+00.00
STA 119+00.00 TO STA 124+30.00
STA 130+50.00 TO STA 135+75.81
STA 152+50.00 TO STA 156+19.30
CSJ: 1755-03-010
€ FM 3405
‘ 60' : 60' ‘
EXIST ROW iy EXIST ROW
i ROADWAY WIDTH ‘
! 20.5' - 20.5' ‘
1 105 10, 100 10.5' ‘
‘ WIDENING  SAWCUT | SAWCUT  WIDENING ‘
3' SHLD | 13 L ar 3' SHLD
LANE TWCLTL LANE
PROPOSED PROPOSED
S | PAVEMENT = PAVEMENT |
! MARKINGS RN L] MARKINGS |
| EXIST GROUND |
= ¥ ) I

£
[

¢
- 2
i

VAR 2% USUAL™

~ VAR 2% USUAL™
~37 61 ——

—

4" CONC RIPRAP

PROFILE PM & PREFORMED RS

(RUMBLE STRIP) DETAIL C

DETAIL B

PROPOSED TYPICAL SECTION

STA 111+00.00 TO STA 119+00.00

CSJ: 1755-03-010

(RUMBLE STRIP)

—

4" CONC RIPRAP

PROFILE PM & PREFORMED RS

EXIST ROW

EXIST ROW

VO ¢ 1cnes® '3,”
VX Az cerrd 2
WS, 0% 10/23/2025

A S

Faisal Abdel-Qader, D.E.

\AS

4630 N LOOP 1604 West, Suite 307
San Antonio, Texas 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROPOSED
TYPICAL SECTIONS

SHEET 3 OF 6
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 10

STATE DIST. COUNTY

TEXAS AUS WILLIAMSON

CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




SHEETS.dgn

RDWY _TYPICAL

FILE: c:\pw_workingdir\jacob.stevens@woolpert.com\dms25984\FM3405

DATE: 10/20/2025 8:33:17 AM

¢ FM 3405

| 60' | 60'
EXIST ROW 4'1, EXIST ROW
ROADWAY WIDTH
20.5' | 20.5'
1

WIDENING SAWCUT | SAWCUT  WIDENING

| |
| |
1 10.5' 100 | 10 10.5' ‘

3' SHLD 11 13 11 3' SHLD

% I LANE TWCLTL LANE I %
o< [*4
PROPOSED PROPOSED
% | PAVEMENT f PAVEMENT | G
3! MARKINGS MARKINGS I
MBGF & MOW STRIP*
MBGF & MOW STRIP .
% _VAR5.20% _ 20%
EXIST GROUND . VARS5.20% :
Al ,T;
PROFILE PM & PREFORMED RS DETAIL C DETAIL A
(RUMBLE STRIP)
DETAIL B PROFILE PM & PREFORMED RS
(RUMBLE STRIP)
PROPOSED TYPICAL SECTION
STA 124+30.00 TO STA 130+50.00
CSJ: 1755-03-016
* SEE ROADWAY PLAN & PROFILE SHEETS FOR LIMITS OF MBGF AND MOW STRIP
** SEE SUPER ELEVATION DATA TABLE & ROADWAY PLAN & PROFILE SHEETS
FOR CROSS SLOPE TRANSITIONS
€ FM 3405
‘ 60' I 60' ‘
EXIST ROW 4‘1. EXIST ROW
L |
| ~ ROADWAY WIDTH ‘ Fais ilAW Qﬁdu, D.E.
‘ 20.5 l 20.5 ‘
T 1
1 105 _ 10 100 105
‘
‘ WIDENING ~ SA WCUT SAWCUT ~ WIDENING ‘
3' SHLD 11 13 11 3' SHLD
| LANE LEFT TURN LANE |
PROPOSED LANE PROPOSED
s PAvEUENT | S o ‘3
<) MARKINGS <)
d| |= \AJ
'l71 ﬂ '171 4630 N LOOP 1604 West, Suite 307
< X San Antonio, Texas 78249
w | I | w w o o L p E n T Firm Registration No. 1001
22 VAR 2% USUAL > VAR 2% USUAL g‘@
. 2 il e
* T Y l Texas Department of Transportation
EXIST GROUND FM 3405
PROFILE PM & PREFORMED RS DETAIL C DETAIL A
(RUMBLE STRIP) PROPOSED
DETAIL B
PROFILE PI & PREFORMED RS TYPICAL SECTIONS
PROPOSED TYPICAL SECTION
STA 135+75.81 TO STA 142+75.00
CSJ: 1755-03-015 SHEET 4 OF 6
HR5: PROJECT NO. SHEET NO.
SEE TITLE SHEET 11
STATE DIST. COUNTY
TEXAS AUS WILLIAMSON
CONT. SECT. JOB HIGHWAY NO.
1755 03 010, ETC FM 3405
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FILE: c:\pw_workingdir\jacob.stevens@woolpert.com\dms25984\FM3405

DATE: 10/20/2025 8:33:27 AM

¢ FM 3405

60' I 60'

EXIST ROW oo EXIST ROW
‘ ROADWAY WIDTH ‘
‘ 32.5' | 32.5' !
T
1 22.5' 10 - 100 22.5' ‘
‘ |
‘ WIDENING sawcut | saweur WIDENING ‘
4' SHLD 1 Ir 13 1 ar 4' SHLD
RIGHT TURN LEFT TURN RIGHT TURN
PROPOSED
| PROPOSED LANE LANE /7 PAVEMENT |
. PAVEMENT MARKINGS -~
3 MARKINGS | / 3
& | k | &
~ ~
G- ‘B
] | -
VAR 2% USUAL VAR 2% USUAL
3.7 ) — —— — =
crTv—— ———t= |
AX) 1M
DETAIL B DETAIL C
PROFILE PM & PREFORMED RS EXIST GROUND
(RUMBLE STRIP) DETAIL A

PROFILE PM & PREFORMED RS
(RUMBLE STRIP)

PROPOSED TYPICAL SECTION

STA 142+75.00 TO STA 152+50.00

CSJ: 1755-03-015 & CSJ: 1755-03-018

€ FM 3405
‘ 60' I 60' ‘
EXIST ROW 4‘1, EXIST ROW
i ROADWAY WIDTH ‘
20.5' l 20.5' H
L | &
‘ : ‘ i e S
10.5' 100 - 10 10.5' Ve e >
‘ WIDENING } SAWCUT | SAWCUT } WIDENING ‘ “{{,9!&“‘1&- 10/23/2025
3-105 10-11'  0-13 ___10'-11 3'-10.5 Faisal Abdel-Qader, P.E.
LANE MEDIAN LANE
| PROPOSED : PROPOSED I
5 PAVEMENT | " PAVEMENT ‘s
S MARKINGS ™ . s MARKINGS S
~ | ‘ I f | ~
2- -9
‘] | )
o . o __——"Av’\ 4630 N LOOP 1604 West, Suite 307
_—— il K VAR 2% USUAL / I \ VAM& San Antonio, Texas 78249
- - — 7 — w o o L p E n T Firm Registration No. 1001
EXIST GROUND §,®
DETAIL C .
PROFILE PM & PREFORMED RS DETAIL A l Texas Department of Transportation
(RUMBLE STRIP) | . FM 3405

PROFILE PM & PREFORMED RS

PROPOSED TYPICAL SECTION (RUMBLE STRIF)
STA 156+19.30 TO STA 159+76.76 PROPOSED

TYPICAL SECTIONS

CSJ: 1755-03-018

SHEET 5 OF 6
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 12

STATE DIST. COUNTY

TEXAS AUS WILLIAMSON

CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405
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FILE: c:\pw_workingdir\jacob.stevens@woolpert.com\dms25984\FM3405

DATE: 10/20/2025 8:33:47 AM

1" TOM-C (PG76-22)
(FULL WIDTH)

BONDING COURSE
(FULL WIDTH)

1.5" D-GR TY-D (PG76-22)
LEVEL UP (SEE NOTE 1)

4" THICK CONSISTANT
TOP SOIL

EMBANKMENT

EXIST GROUND

BONDING COURSE
(FULL WIDTH)

4" D-GR TY-B (PG64-22)
PRIME COAT
12" FLEXIBLE BASE

DETAIL A

N.T.S.

1" TOM-C (PG76-22)
(FULL WIDTH)

BONDING COURSE
(FULL WIDTH)

1.5" D-GR TY-D (PG76-22)
LEVEL UP (SEE NOTE 1)

SAWCUT
BONDING COURSE
4" D-GR TY-B (PG64-22)
PRIME COAT
12" FLEXIBLE BASE

DETAIL B

N.T.S.

¢ FM 3405

1 ToMC PGL @ € FM 3405
(PG76-22)

|
|
|
|
I EGL @ € FM 3405

2%%*

BONDING
COURSE

BONDING COURSE

1.5" D-GR TY-D (PG76-22)
LEVEL UP (SEE NOTE 1)

DETAIL C

N.T.S.

NOTES:

1. PLACE MINIMUM THICKNESS OF 1.5" LEVEL UP FOR 20'
OF EXISTING ROADWAY FOR THE PURPOSE OF
CROSS SLOPE CORRECTION. PAID AS ITEM 341-7059.

** SEE SUPER ELEVATION DATA TABLE & ROADWAY
PLAN & PROFILE SHEETS FOR CROSS SLOPE
TRANSITIONS.

O ¢ 1cnes® '3,”
VX Az cerrd 2
WS, 0% 10/23/2025

ANy

Faisal Abdel-Qader, D.E.

\AS

4630 N LOOP 1604 West, Suite 307
San Antonio, Texas 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

FM 3405

PROPOSED
TYPICAL SECTIONS

SHEET 6 OF 6
HR5: PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 13

STATE DIST. COUNTY

TEXAS AUS WILLIAMSON

CONT. SECT. 08B HIGHWAY NO.
1755 03 010, ETC FM 3405




LEGEND

BEGIN PROJECT:CCSJ 1755-03-010)

BEGIN CSJ:1755-03-016 —

STA 93+40.00 € FM 3405 *+ — EXISTING ROW
SHORT RADIUS GUARDRAIL TL-3 EXISTING FEATURE

- — — — SAWCUTLINE
) WIDENING / INTERSECTION
= DRIVEWAY / MAILBOX TURNOUT

<= TRAFFIC DIRECTIONAL FLOW ARROW

BEGIN 2.5" MILL TRANSITION, LEVEL UP & 1" TOM
STA 93+40.00

STA 98+33.25 END 2.5" MILL TRANSITION, LEVEL UP & 1" TOM

FILE: c:\pw workingziir\rvincent_lciv//techeng.com\tim525989\FM3405 RDWY PP.dgn

DATE: 11/18/2025 1:20:35 PM

BEGIN PAVEMENT WIDENING EOP STA 102+48.90 2.5" MILL TRANSITION
20.5'LT
BEGIN 2.5" MILL TRANSITION, LEVEL UP & 1" TOM SAWCUT LINE MOWSTRIP
STA 93+40.00 18.5'LT SAWCUT LINE 8cy
END 2.5" MILL TRANSITION STA 100+68.00
STA 95+00.00
e WI1/(D) ---p--- WI (D) ------ - W1 (D)------- W1 (D)------- W1 (D)------- W1 (D)------- w1 (D) ALz (y=L--\- w1 0)\---- ;(Z>
EXIST ROW - |
_— — = .
- — NOTE
} =
EXIST SHLD N ! N i \_ m 1. REFER TO HORIZONTAL ALIGNMENT DATA SHEETS
EXISTLANE g7gog006.40 <= | S | FM3405 S - 15 weiane T s m mC e Ny e " FOR HORIZONTAL ALIGNMENT INFORMATION.
— EXIST LEFT TURN LANE = + —§1 =3 e = === 7 3= ==+ == = + 1 8= |— 'MEDIAN /LEFT TURN BAY — & — = NN d 2. FOR CROSS CULVERT DETAILS AND SIZES SEE
EXIST LANE = S| DT 1o g Y= 1 EBLANE  _— _— — — — o —199+90-'l- o > CULVERT LAYOUT SHEETS.
e e = === = F T ~ " RIGHT TURN LANE e
EXIST SHLD — 3 e = , \ 5' 3. FOR DRIVEWAY CULVERT DETAILS AND SIZES
1 o SEE EB & WB DITCH PLAN AND PROFILE SHEETS.
T~ '\ — Yot o — — — o | P RV 3'., 4. SHOWN UTILITIES FOR REFERENCE ONLY. SEE
. o ~ | EXIST ROW o SUE PLAN SHEETS FOR EXISTING UTILITIES.
EXIST ROW s~ . o
r~ : 4 SHLD MOWSTRIP = 5. SEE CROSS SECTIONS FOR CROSS SLOPE.
iy SrUTAnE 12¢cy 6.  THE PROFILE GRADE IS A GUIDE AND FOR DESIGN
T~ +1 i VERIFICATION PURPOSES ONLY. CONSTRUCT
e~ BEGIN MBGF PAVEMENT IN ACCORDANCE WITH THE TYPICAL
T~ STA 100+90.00 SECTION.
~— SEE INTERSECTION PLAN AND PROFILE 137.5 LF
SHEET FOR ADDITIONAL CONSTRUCTION FLEXIBLE PAVEMENT STRUCTURE REPAIR: REPAIR
INFORMATION FOR CR 258. LOCATIONS TO BE DETERMINED AND MARKED IN
STA 95400.00 s THE FIELD BY THE ENGINEER.
BEGIN PAVEMENT WIDENING EOP [ MBEGF TRANS
32.5' RT THRIE BEAM
SAWCUT LINE
27.5'RT SGT END PAVEMENT WIDENING
BEGIN EXIST BRIDGE
BEGIN 2.5" MILL TRANSITION STA 102+48.90
STA 95+00.00
890 | 890
BEGIN PROJECT: CCSJ:1755-03-010| ; ; ; ; ; ; ; ; ; XY
885 BEGIN CSJ: 1755-03-016 ; ! ! : ! ! : : : : 885 Vi DD
"""""""""" M 3405 STA G3+40.00] | T Weiowi 8 10/23/2025
: : : § Faisal Abdel-Qader, D E.
880 . . . . ; . . . . . . . . . . . . . . STA 101+37.do 880
"""""""""" : : : : : e BL - 864:40% e e 0' 50' 100' (H)
. . . . : ; : : : : : : : : ol : : ex: 0.71' = ) ; i
: : : : QE K 111 o I ! ]
: ; ; N L 25000 o 0 5 10' (V)
— : : .+ Te)
875 : ; ‘ Sl + 875
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~ : Ll g
: — &
: : —
| | . ‘A’ 4630 N Loop 1604 West, Suite 307
870 < 870 San Antonio, TX 78249
Rt ERREERPR R CRREEEE “BEGIN BRIDGE - | PR AR w Firm Registration No. 1001
: '€ FM 3405 STA 102+48.90 n OOLPERT
. . . L
Z =t
865 = .
,,,,,,,,,,,,,,,,,,, : Texas Department of Transportation
. 860
855
95+00.00 TO STA 102+50.00
80 | S L S L L L S L S L L L S L S R 850 ©TxDOT SHEET 1 OF 7
3 iR PROJECT NO. SHEET NO.
. s o © “ - < © - - 6 SEE TITLE SHEET 69
™ < © 0 S ™ © NS 0 ~ STATE DIST. COUNTY
amn ~ o) © S N (=)} N n <t
845 = ® 5 5 N 5 S 2 o LI 845 TEXAS AUS WILLIAMSON
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FILE: c:\pw workingdir\andrew.ortiz@woolpert.com\dms25989\FM3405 RDWY PP.dgn
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DATE: 9/24/2025 2:24:28 PM

BEGIN PAVEMENT TRANSITION LEGEND
STA 105+93.74 —_—
BEGIN MBGF — .. — EXISTING ROW
150 LF SGT EXISTING FEATURE
- — — — SAWCUTLINE
C————) WIDENING / INTERSECTION
=== DRIVEWAY / MAILBOX TURNOUT
4= TRAFFIC DIRECTIONAL FLOW ARROW
2.5" MILL TRANSITION

MBGF TRANS
THRIE BEAM
MOWSTRIP
11CYy

END BRIDGE
BEGIN PAVEMENT WIDENING
STA 105+76.78

79¢

(@)

[y

(D) =~ -~ Wifl) --—----WI1(D)-~----—-WI(D)-------WI1(D)-------WI D)\~~~ WI(D)--—---- W1 (D) --1
EXIST ROW

: 6P 0, — ——nar————n

NOTES:

1. REFER TO HORIZONTAL ALIGNMENT DATA SHEETS
FOR HORIZONTAL ALIGNMENT INFORMATION.

EXIST LANE <= 5
[ EXISTLANE = .~ © 2. FOR CROSS CULVERT DETAILS AND SIZES SEE
p N CULVERT LAYOUT SHEETS.

3. FOR DRIVEWAY CULVERT DETAILS AND SIZES
SEE EB & WB DITCH PLAN AND PROFILE SHEETS.

4. SHOWN UTILITIES FOR REFERENCE ONLY. SEE
SUE PLAN SHEETS FOR EXISTING UTILITIES.

EXIST ROW EXIST ROW

€ FM 3405 5. SEE CROSS SECTIONS FOR CROSS SLOPE.

00°05+¢0T 'V1S INITHOLVIN
00'0§+€II. 'V1S INIMTHOLVIN

6. THE PROFILE GRADE IS A GUIDE AND FOR DESIGN
VERIFICATION PURPOSES ONLY. CONSTRUCT
3' SHLD PAVEMENT IN ACCORDANCE WITH THE TYPICAL
END PAVEMENT TRANSITION SECTION.
STA 109+70.00
20.5' LT & RT 7. FLEXIBLE PAVEMENT STRUCTURE REPAIR: REPAIR
LOCATIONS TO BE DETERMINED AND MARKED IN
THE FIELD BY THE ENGINEER.

END CSJ: 1755-03-016 MBGF TRANS
BEGIN CSJ: 1755-03-010 THRIE BEAM
STA 104+75.00

BEGIN PAVEMENT TRANSITION MOWSTRIP
STA106+13.24 7CY

17.5' RT

BEGIN MBGF

75 LF

SGT

; | 331 ‘
EXIST CONCRETE SLAB & GIRGER

m ——————————— STA——11—2+20f.00——————————€ ——————————————————————————————————
® . EL  864.41": :
T . ex 055

EL 864.40

(=]
N
™
©
+
N
=]
~
g
>

VPC 110+80.00

&7
870 W S 1o
END BRIDGE ; ‘ ; ; ; : : N e S Y “\{{'ONAL & 10/23/2025

~

(/;FM34305STA105-§+—79.90 Fal !MD—QMM, DE.

"""""""""""" 0" 50' 100" (H)
+0.001 , ]

o o' 5! 10' (v)
N

%

EXIST & PROP PGL @ ¢ FM 3405

Lo

1 END CSJ: 1755-03-016
\ : BEGIN CSJ: 1755-03-010

\AS

. 4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation

BA0 Ny 840
STA 102+50.00 TO STA 113+50.00
S T T T L U R U S sraoor
eas | S S S S S S NS U 835 ot
: AR JECT NO. SHEET NO.
- < ~ - . ‘o ~ < © - © 6 SEE TITLE SHEET 70
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DATE: 9/24/2025 2:24:29 PM

FILE: c:\pw workingdir\andrew.ortiz@woolpert.com\dms25989\FM3405 RDWY PP.dgn
— = -

LEGEND

— - - — EXISTING ROW
EXISTING FEATURE
- — — — SAWCUTLINE
) WIDENING / INTERSECTION
= DRIVEWAY / MAILBOX TURNOUT
<= TRAFFIC DIRECTIONAL FLOW ARROW

€ BELTORRE DR

SEE INTERSECTION PLAN AND PROFILE
3'SHLD SHEET FOR ADDITIONAL CONSTRUCTION
INFORMATION FOR BELTORRE DR.

) Wi - € FM 3405 2.5" MILL TRANSITION
@ “u, CULVERT B
- @ EXIST 1-6'X3' SBC
o S (TO REMAIN, PROP EXTENSION)
W ey STA 121+10.00
)y ‘2
o wi® S =
S - S - E1(D) -~
|—-—-wio)---——--wim--—--~ D) et El&));}/ﬂ” T1 (DL~> ) b
3= = I = i
3 |2xeTRow WL T DT QT st Row (B o
k = l— = — 4 — —— T i
M - NOTES:
= P
= < == 1. REFER TO HORIZONTAL ALIGNMENT DATA SHEETS
< S = RN —23 N FOR HORIZONTAL ALIGNMENT INFORMATION.
FE === === — 35 - D= = = = = = = FM 3405 = — T C— = — B == POV = — ; 2. FOR CROSS CULVERT DETAILS AND SIZES SEE
n S {0 1-20+09-——————“—|———:: R N CULVERT LAYOUT SHEETS.
w = .
= in 2 3. FOR DRIVEWAY CULVERT DETAILS AND SIZES
5 N = SEE EB & WB DITCH PLAN AND PROFILE SHEETS.
LI) @ — "U'., 4. SHOWN UTILITIES FOR REFERENCE ONLY. SEE
= | exisT Row EXIST ROW P SUE PLAN SHEETS FOR EXISTING UTILITIES.
< MAILBOX TURNOUT
s TO DRIVEWAY 8 5. SEE CROSS SECTIONS FOR CROSS SLOPE.
R=25 6.  THE PROFILE GRADE IS A GUIDE AND FOR DESIGN
VERIFICATION PURPOSES ONLY. CONSTRUCT
PAVEMENT IN ACCORDANCE WITH THE TYPICAL
3'SHLD SECTION.
7. FLEXIBLE PAVEMENT STRUCTURE REPAIR: REPAIR
BEGIN MAILBOX TURNOUT LOCATIONS TO BE DETERMINED AND MARKED IN
STA 118+35.00 THE FIELD BY THE ENGINEER.
20.5'RT
8BS | 885
om : : : : &7
CB80 L S VUSROS UV VU NV 880 Vs e
NS WML 8 10/23/2025
+ .
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38 =
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870 L :
0 C
— Z \AS
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855 e
L ROADWAY
850 N i 850
: : STA 113+50.00 TO STA 124+50.00
845 ‘ : 845 ©TxDOT SHEET 3 OF 7
""""""""""""""""" iR PROJECT NO. SHEET NO.
‘~ . “ - © . . - - o o 6 SEE TITLE SHEET 71
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DATE: 9/24/2025 2:24:28 PM

d LEGEND
— - - — EXISTING ROW
EXISTING FEATURE
5 MOWSTRIP - — — — SAWCUT LINE
— 9cy {1 WIDENING / INTERSECTION
) DRIVEWAY / MAILBOX TURNOUT
SGT <= TRAFFIC DIRECTIONAL FLOW ARROW
| 8 BEGIN MBGF 2.5" MILL TRANSITION
STA 127+03.00
162.5LF SGT
s CULVERT C
L5 EXIST 1-6'X4' SBC
STA 127+23.52 € FM 3405 3'SHLD =
(TO REMAIN) < Rl
3 = >
~ Lél —
L g % 2
+
4 \n NOTES:
A EJf (D) ------- EI (D) & R ey wimh) - C
Ny TR B —C-—-WI1(D)---"-- ~W1 (D) - - |G & =
~ [ : b " — oot m 1. REFER TO HORIZONTAL ALIGNMENT DATA SHEETS
M = FOR HORIZONTAL ALIGNMENT INFORMATION.
FOC1 (D) ————~ n
— ; 2. FOR CROSS CULVERT DETAILS AND SIZES SEE
= — : CULVERT LAYOUT SHEETS.
LR T e —NB4°16'56.3, 'CS 3. FOR DRIVEWAY CULVERT DETAILS AND SIZES
o 7 ok SR - o SEE EB & WB DITCH PLAN AND PROFILE SHEETS.
= e e — — AN ? —_— = +
- o3 . A& 4. SHOWN UTILITIES FOR REFERENCE ONLY. SEE
— “EXIST ROW o SUE PLAN SHEETS FOR EXISTING UTILITIES.
8 5. SEE CROSS SECTIONS FOR CROSS SLOPE.
T/ T ' 6.  THE PROFILE GRADE IS A GUIDE AND FOR DESIGN
VERIFICATION PURPOSES ONLY. CONSTRUCT
PAVEMENT IN ACCORDANCE WITH THE TYPICAL
SECTION.
MOWSTRIP
BEGIN MBGF 25Cy 7. FLEXIBLE PAVEMENT STRUCTURE REPAIR: REPAIR
STA 136405 00 SGT LOCATIONS TO BE DETERMINED AND MARKED IN
+05. THE FIELD BY THE ENGINEER.
350 LF
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FILE: c:\pw Workingziir\jacob.stevens@wooleertco

DATE: 11/17/2025 3:35:26 PM

| LEGEND
I RIVINA RD
END CSJ: 1755-03-010 I ¢ . — EXISTING ROW
BEGIN CSJ: 1755-03-015 ¢ FM 3405 SEE INTERSECTION PLAN AND PROFILE I —
STA 135+75.81 SHEET FOR ADDITIONAL CONSTRUCTION EXISTING FEATURE
INFORMATION FOR RIVINA RD. CONSTRUCTION BY OTHERS - — — — SAWCUT LINE

R =15
MAILBOX TURNOUT
TO DRIVEWAY

) WIDENING / INTERSECTION
= DRIVEWAY / MAILBOX TURNOUT
<= TRAFFIC DIRECTIONAL FLOW ARROW

RIVINA RD

CULVERT D "
EXIST 2500 P 2.5" MILL TRANSITION
PROP 2-30" RCP
STA 138+25.80
BEGIN PAVEMENT TRANSITION
STA 141+97.00
= 20.5'RT =
> L ey w1 m >
— EXISTROW | <
0 i mm=— =m0
T L NOTES:
- -
% lalt » % 1. REFER TO HORIZONTAL ALIGNMENT DATA SHEETS
) g WS FOR HORIZONTAL ALIGNMENT INFORMATION.
nk-F------*=-—————— - - -~ — wez2raroE - —\= \— - - - T- - FM 3405 — — = =\= = — — — — . x L P (1)
; ' -\ ' = ' === —;'Z—'—'—'i'kcz—' '—'—l'—i:wf—'—"g & ‘; 2. FOR CROSS CULVERT DETAILS AND SIZES SEE
‘- — — — - P — e — — — — — — S === = — — = — — BT —— —=— — 5400y — = == = Er—: CULVERT LAYOUT SHEETS.
) B R = 3. FOR DRIVEWAY CULVERT DETAILS AND SIZES
o > SEE EB & WB DITCH PLAN AND PROFILE SHEETS.
[y
3., e — — - . e — o — o L. et — s . i e e e e — ___3'., 4. SHOWN UTILITIES FOR REFERENCE ONLY. SEE
S| exist row exisTrow | S SUE PLAN SHEETS FOR EXISTING UTILITIES.
8 MAILBOX-S # SHLD 8 5. SEE CROSS SECTIONS FOR CROSS SLOPE.
MAILBOX.S 6.  THE PROFILE GRADE IS A GUIDE AND FOR DESIGN
- MAILBOX TURNOUT VERIFICATION PURPOSES ONLY. CONSTRUCT
CONSETSL’J:%TE[% RELOCATE EXIST gégﬁ\gﬁlm IN ACCORDANCE WITH THE TYPICAL
MAILBOX RELOCATE EXIST '
R = 15" MAILBOX 7. FLEXIBLE PAVEMENT STRUCTURE REPAIR: REPAIR
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EXISTING CONDITION

DATE: 4/22/2024 10:25:33 AM

*RAINFALL DEPTH UTILIZED FOR THE NRCS METHOD (CROSSING A & E)

DRAINAGE AREA CROSSING LAND USE (LU) TIME OF CONCENTRATION LAG TIME INTENSITY (IN/HR) PEAK FLOW VALUES, Q(CFS)
AREA METHOD (1C)
D (AC) STATION WEIGHTED "C" | WEIGHTED "CN" | % IMP TC (MIN) TC(HR) | T.(MIN) | T.(HR) | 2-R 5-YR 10-YR | 25YR | 50-YR | 100-YR | 2R 5.YR 10-YR | 25-YR | 50-YR | 100-YR
A 4184.74 104+00 NRCS ; 72.79 10.37 198.78 3.31 119.27 | 1.99 - - } - - - 1442.41 | 2381.90 | 3319.94 | 4786.16 | 6065.70 | 7524.07
B 69.61 121+10 RATIONAL 0.32 ; 16.07 67.47 1.12 ; ; 1.73 2.21 2.64 3.28 3.82 4.40 37.80 | 4844 | 5799 | 72.06 | 8375 | 96.66
c 73.76 127+28 RATIONAL 0.33 - 20.29 53.12 0.89 - - 2.03 2.59 3.09 3.84 4.45 5.12 49.97 | 6376 | 7620 | 94.45 | 109.55 | 126.14
D 7.19 138+28 RATIONAL 0.28 ; 2.96 23.13 0.39 ; ; 3.35 4.25 5.04 6.17 7.10 8.09 6.81 8.63 1024 | 1255 | 14.43 | 16.44
E 4049.45 164+50 NRCS ; 74.44 14.53 212.13 3.54 12728 | 212 ; ; } ; ; ; 1446.52 | 2340.05 | 3225.43 | 4604.88 | 5806.41 | 7174.16
PROPOSED CONDITION
DRAINAGE AREA CROSSING LAND USE (LU) TIME OF CONCENTRATION LAG TIME INTENSITY (IN/HR) PEAK FLOW VALUES, Q(CFS)
AREA METHOD (1C)
D (A0) STATION WEIGHTED "C" | WEIGHTED "CN" | % IMP TC (MIN) TC(HR) | T.(MIN) | T.(HR) | 2R 5-YR 10-YR | 25-YR | 50-YR | 100YR | 2R 5-YR 10-YR | 25-YR | 50-YR | 100-R
A 4184.74 104400 NRCS ; 72.79 10.37 198.78 3.31 11927 | 1.99 } - - } - } 1442.41 | 2381.90 | 3319.94 | 4786.16 | 6065.70 | 7524.07
B 69.61 121+10 RATIONAL 0.32 ; 16.27 67.47 1.12 } } 1.73 2.21 2.64 3.28 3.82 4.40 3802 | 4861 | 5820 72.31 | 84.04 | 97.00
c 73.76 127+28 RATIONAL 0.34 - 20.63 53.12 0.89 - - 2.03 2.59 3.09 3.84 4.45 5.12 50.25 64.11 76.62 | 94.97 | 110.16 | 126.84
D 7.19 138+28 RATIONAL 0.30 ; 5.32 23.13 0.39 ; ; 3.35 4.25 5.04 6.17 7.10 8.09 7.13 9.03 1071 | 1313 | 1509 | 17.19
E 4049.45 164+50 NRCS ; 74.44 14.54 21213 3.54 127.28 | 212 ; - ; - - - 1446.52 | 2340.05 | 3225.43 | 4604.88 | 5806.41 | 7174.16
ATLAS 14 RAINFALL DEPTH (IN)*
TIME STORM EVENTS
INTERVAL | 2-YR | 5-YR | 10-YR| 25-YR | 50-YR | 100-YR
5MIN | 0.51 ] 0.65 | 0.76 | 0.93 | 1.06 | 1.20
I5MIN | 1.03 | 1.29 | 1.52 | 1.85 | 2.11 | 2.38
THOUR | 1.88 | 2.38 | 2.80 | 3.41 | 3.90 | 4.41
2HOUR | 2.30 | 2.95 | 3.55 | 4.43 | 5.17 | 5.99
3HOUR | 2.54 | 3.30 | 4.01 | 5.09 | 6.02 | 7.06
6 HOUR | 2.97 | 3.90 | 4.80 | 6.17 | 7.36 | 8.73
12HOUR | 3.43 | 4.50 | 5.53 7.09 | 8.45 | 10.00
24HOUR | 3.93 | 5.14 | 6.28 | 8.00 | 9.48 | 11.20

NOTES:

1.

N

w

A

o

S

HYDROLOGY WAS BASED ON NOAA ATLAS 14
RAINFALL.

NRCS AND RATIONAL HYDROLOGIC METHODS
WERE UTILIZED FOR THE HYDROLOGIC ANALYSIS.

THE RATIONAL METHOD WAS USED FOR BASINS
WITH AREAS SMALLER THAN 200 ACRES AND
THE NRCS METHOD WAS USED FOR BASINS WITH
AREAS GREATER THAN 200 ACRES.

CURVE NUMBERS WERE ADJUSTED BASED ON
HAILEY AND MCGILL (1983) ADJUSTMENTS, FROM
79.76 TO 72.79 (CROSSING AREA A) & 81.15 TO
74.44 (CROSSING AREAE).

THE SOFTWARE USED TO CALCULATE THE PEAK
FLOWS FOR DAs GREATER THAN 200 ACRES IS
HEC-HMS (V4.9).

H&H FILES WERE SENT TO THE LOCAL
FLOODPLAIN ADMINISTRATOR
DAVID ZWERNEMANN, P.E, CFM ON 07/23/2025.
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Rational Method - Existing Conditions - Hydrology

DATE: 4/29/2024 2:09:49 PM

Land Use Time of Concentration Area I (in/hr) Peak Flow Values (cfs)
Name , 2 5 10 25 50 100 500 NOTES:
C-Value % Imp t. (min) t. (hr) Area (sf) Area (ac) 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 02 7R O57R 510R 525R 950R 51007R 95007R

A100-OFF 0.26 2.23 14.59 0.243 87,488 2.01 4.21 5.31 6.26 7.62 8.71 9.85 12.70 2.23 2.82 3.33 4.05 4.63 5.23 6.74 1. HYDROLOGY WAS BASED ON NOAA ATLAS 14
A100D3 0.54 34.99 10.00 0.167 69,192 1.59 4.91 6.17 7.25 8.78 9.99 11.23 14.24 4.23 532 6.25 7.56 8.61 9.68 12.27 RAINFALL.

A101D4 0.56 38.37 10.00 0.167 43,237 0.99 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.73 3.44 4.04 4.89 5.56 6.25 7.93 . NRCS AND RATIONAL HYDROLOGIC METHODS
A102D5 0.49 25.13 10.00 0.167 16,775 0.39 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.92 1.16 1.36 165 1.88 2.11 2.68 WERE UTILIZED FOR THE HYDROLOGIC ANALYSIS.
A102D6 0.47 2258 10.00 0.167 7,603 0.17 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.41 0.51 0.60 0.73 0.83 0.93 118
A103-OFF 0.46 4511 10.00 0.167 34,380 0.79 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.77 2.23 2.62 317 3.61 4.05 5.14 3. THE RATIONAL METHOD WAS USED FOR BASINS
A103D7 0.45 17.38 10.00 0.167 6,902 0.16 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.35 0.44 0.51 0.62 0.71 0.79 1.01 WITH AREAS SMALLER THAN 200 ACRES AND
A103D8 0.49 25.39 10.00 0.167 3,798 0.09 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.21 0.26 0.31 0.37 0.43 0.48 0.61 THE NRCS METHOD WAS USED FOR BASINS WITH
A106D10 0.46 20.08 10.00 0.167 15,960 0.37 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.83 1.04 122 1.48 1.69 1.89 2.40 AREAS GREATER THAN 200 ACRES.

A106D9 0.50 27.01 10.00 0.167 13,883 0.32 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.78 0.98 115 1.39 159 178 2.26
A111-OFF 0.40 38.00 1561 0.260 1,080,980 24.82 4.08 515 6.08 7.41 848 9.60 12.40 40.49 5111 60.34 73.53 84.14 9525 123.08 4. CURVE NUMBERS WERE ADJUSTED BASED ON
A111D11 0.45 18.27 10.00 0.167 32,972 0.76 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.67 2.11 2.47 2.99 3.41 3.83 4.86 ’;’;";?’Tg’vg I;Igc%%ogsgﬁc) :‘ngli\SLMg’\égsigs_%M
A117-OFF 0.40 38.00 10.00 0.167 56,099 1.29 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.53 3.18 3.74 4.52 5.15 5.79 7.34 74.44 (CROSSING AREA E).
A117D12 0.46 20.63 10.00 0.167 68,858 1.58 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.60 4.52 5.31 6.43 7.32 8.23 10.43
Al117D13 0.46 20.36 10.00 0.167 34,054 0.78 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.77 2.23 2.62 3.17 3.61 4.06 5.14 5. THE SOFTWARE USED TO CALCULATE THE PEAK
‘A91-OFF 0.25 0.00 10.00 0.167 6,612 0.15 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.19 0.23 0.28 0.33 0.38 0.43 0.54 FLOWS FOR DAs GREATER THAN 200 ACRES IS

A91D1 0.66 56.29 10.00 0.167 13,353 0.31 4.91 6.17 7.25 8.78 9,99 11.23 14.24 0.99 1.25 1.47 1.78 2.02 2.27 2.88 HEC-HMS (V4.9).

A94D2 0.59 43.69 10.00 0.167 52,124 1.20 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.47 4.36 5.12 6.20 7.05 7.93 10.06

B120D1 0.48 23.77 10.00 0.167 14,143 0.32 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.77 0.96 1.13 1.37 1.56 1.75 2.22 6. H&H FILES WERE SENT TO THE LOCAL
B121-OFF 0.40 38.00 10.00 0.167 69,201 1.59 2.91 6.17 7.25 8.78 9.99 11.23 14.24 312 3.92 4.61 5.58 6.35 7.14 9.05 FLOODPLAIN ADMINISTRATOR

B121D2 0.48 23.29 10.00 0.167 7,857 0.18 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.42 0.53 0.63 0.76 0.86 0.97 1.23 DAVID ZWERNEMANN, P.E, CFM ON 07/23/2025.
B121D3 0.46 19.19 10.00 0.167 25,533 0.59 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.31 1.65 1.94 2.34 2.67 3.00 3.80
B124-OFF 0.40 38.00 10.00 0.167 46,787 1.07 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.11 2.65 3.12 3.77 4.29 4.82 6.12

B124D4 0.46 19.58 10.00 0.167 16,289 0.37 4.91 6.17 7.25 8.78 9.9 11.23 14.24 0.84 1.06 1.24 1.50 1.71 1.92 2.44

B124D5 0.46 20.29 10.00 0.167 17,299 0.40 4.91 6.17 7.25 8.78 9,09 11.23 14.24 0.90 1.13 1.33 1.61 1.83 2.06 2.61
C125-OFF 0.40 38.00 10.00 0.167 14,621 0.34 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.66 0.83 0.97 118 134 151 1.91
C127-OFF 0.40 38.00 10.00 0.167 18,703 0.43 4.91 6.17 7.25 8.78 9,99 11.23 14.24 0.84 1.06 1.25 1.51 1.72 1.93 2.45

C127D1 0.38 5.27 10.00 0.167 16,168 0.37 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.69 0.87 1.02 1.23 1.40 1.58 2.00

C127D2 0.56 37.40 10.00 0.167 23,546 0.54 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.48 1.85 2.18 2.64 3.00 337 4.28
C137-OFF 0.38 33.30 13.04 0.217 156,997 3.60 4.42 557 6.56 7.97 9.10 10.27 13.17 6.07 7.65 9.02 10.96 12.51 14.12 18.11

C137D3 0.44 17.08 10.00 0.167 55,526 1.27 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.78 3.49 4.10 4.97 5.65 6.35 8.06

C137D4 0.47 22.64 10.00 0.167 61,027 1.40 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.26 4.10 4.82 5.84 6.64 7.47 9.47
D138-OFF 0.25 0.55 10.00 0.167 11,387 0.26 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.32 0.41 0.48 0.58 0.66 0.74 0.94

D138D1 0.47 22.64 10.00 0.167 7,867 0.18 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.42 0.53 0.62 0.75 0.86 0.96 1.22

D138D2 0.44 15.56 10.00 0.167 7,978 0.18 4.91 6.17 7.25 8.78 9,99 11.23 14.24 0.39 0.49 0.58 0.70 0.80 0.90 1.14

D140D3 0.51 29.64 10.00 0.167 7,584 0.17 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.44 0.55 0.65 0.78 0.89 1.00 127

D142D4 0.52 31.43 10.00 0.167 12,181 0.28 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.72 0.90 1.06 128 1.46 164 2.08
D144-OFF 0.25 0.00 10.91 0.182 239,894 5.51 4.75 5.08 7.03 8.52 9.70 10.92 13.90 6.54 8.23 9.68 11.73 13.36 15.04 19.14 R

D144D5 0.45 17.87 10.00 0.167 33,184 0.76 4.91 6.17 7.25 5.78 9.99 11.23 14.24 168 211 2.48 3.00 341 3.84 4.86 SSNEOF T,
D146-OFF 0.25 0.00 13.02 0.217 9,602 0.22 4.42 557 6.56 7.98 911 10.28 13.18 0.24 0.31 0.36 0.44 0.50 0.57 0.73 o S

D146D6 0.45 18.46 10.00 0.167 10,974 0.25 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.56 0.70 0.83 1.00 114 128 162

D147D7 0.49 2521 10.00 0.167 32,896 0.76 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.81 2.28 2.68 3.24 3.69 4.14 526

E150D1 0.51 28.92 10.00 0.167 15,592 0.36 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.89 1.13 1.32 1.60 1.82 2.05 2.59 S o
E153-OFF 0.27 4.97 16.90 0.282 300,567 6.90 3.93 4.96 5.87 7.16 8.20 9.29 12.05 7.31 9.24 10.91 13.32 15.25 17.29 22.42 "“Of<\<<;v,§6'[3yg€f{v‘@\%.:

E153D2 0.50 26.75 10.00 0.167 18,070 0.41 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.01 127 1.50 1.81 2.06 2.32 2.94 "'nf}ffdm[ O 10/23/2025
E153D3 0.44 16.08 10.00 0.167 46,176 1.06 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.28 2.87 3.37 4.08 4.64 5.22 6.62 e /23/.
E157D4 0.50 27.29 10.00 0.167 23,517 0.54 4.91 6.17 7.25 8.78 9.99 11.23 14.24 133 167 1.96 237 2.70 3.03 3.84
E161-OFF 0.25 0.00 38.90 0.648 1,281,149 29.41 2.48 3.16 3.76 4.64 5.37 6.16 8.27 18.23 23.20 27.65 34.15 39.49 45.31 60.81

E161D5 0.44 16.90 10.00 0.167 50,740 1.16 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.53 3.19 3.74 4.53 5.15 5.79 7.35

E163D6 0.47 21.79 10.00 0.167 42,402 0.97 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.25 2.82 3.32 4.01 4.57 5.14 6.51

F163D7 0.44 15.93 10.00 0.167 22,322 0.51 4.91 6.17 7.25 8.78 9.9 11.23 14.24 1.10 1.38 1.63 1.97 2.24 2.52 3.19

E164D8 0.42 13.32 10.00 0.167 12,953 0.30 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.62 0.78 0.91 110 1.26 141 1.79

E164D9 0.39 6.59 10.00 0.167 16,622 0.38 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.72 0.91 1.07 1.29 1.47 1.66 2.10

E165D10 0.46 19.33 10.00 0.167 6,021 0.14 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.31 0.39 0.46 0.55 0.63 0.71 0.90

F165D11 0.39 7.62 10.00 0.167 9,898 0.23 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.44 0.55 0.65 0.78 0.89 1.00 1.27 \AZ
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FILE: c:\pw_workingdir\danait.yohannes@woolpert.com\dms25991\FM3405_DRN_DA_DATA_PROP.dgn

Rational Method - Proposed Conditions - Hydrology

Land Use Time of Concentration Area I (in/hr) Peak Flow Values (cfs)
Name ) 2 5 10 25 50 100 500
C-Value % Imp t.(min) t (hr) Area (sf) Area (ac) 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 52TR O5TR 5107R G257R 550-7R B10YR O500-YR ores,

A100-OFF 0.26 2.26 14.59 0.243 87,488 2.01 4.21 5.31 6.26 7.62 8.71 9.85 12.70 2.24 2.82 3.33 4.05 4.63 5.24 6.75

A100D3 0.58 40.96 10.00 0.167 69,192 1.59 4.91 6.17 7.25 8.78 9.99 11.23 14.24 4.49 5.64 6.63 8.02 9.13 10.26 13.01 1. HYDROLOGY WAS BASED ON NOAA ATLAS 14
A101D4 0.58 41.04 10.00 0.167 43,237 0.99 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.81 3.53 4.15 5.02 5.71 6.42 8.14 RAINFALL.

A102D5 0.54 33.86 10.00 0.167 16,775 0.39 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.01 1.28 1.50 1.81 2.06 2.32 2.94

A102D6 0.51 29.07 10.00 0.167 7,603 0.17 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.44 0.55 0.65 0.78 0.89 1.00 1.27 2. NRCS AND RATIONAL HYDROLOGIC METHODS
A103-OFF 0.46 45.12 10.00 0.167 34,380 0.79 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.77 2.23 2.62 3.17 3.61 4.05 5.14 WERE UTILIZED FOR THE HYDROLOGIC ANALYSIS.
A103D7 0.45 17.40 10.00 0.167 6,902 0.16 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.35 0.44 0.51 0.62 0.71 0.79 1.01

A103D8 0.49 25.39 10.00 0.167 3,798 0.09 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.21 0.26 0.31 0.37 0.43 0.48 0.61 3. THE RATIONAL METHOD WAS USED FOR BASINS
A106D10 0.46 20.09 10.00 0.167 15,960 0.37 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.83 1.04 1.22 1.48 1.69 1.89 2.40 mEHNgfé’;Aﬂf’ EST""’f‘O%EVﬁ ATSHZ‘Q’EZDOI‘:)OARCgiz /ﬁglla/VITH
A106D9 0.50 27.01 10.00 0.167 13,883 0.32 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.78 0.98 1.15 1.39 1.59 1.78 2.26 AREAS GREATER THAN 200 ACRES.
A111-OFF 0.40 38.00 15.61 0.260 1,080,980 24,82 4.08 5.15 6.08 7.41 8.48 9.60 12.40 40.49 51.11 60.34 73.53 84.14 95.25 123.08

Al111D11 0.51 28.92 10.00 0.167 32,972 0.76 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.89 2.38 2.80 3.38 3.85 4.33 5.49 4. CURVE NUMBERS WERE ADJUSTED BASED ON
A117-OFF 0.40 38.00 10.00 0.167 56,099 1.29 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.53 3.18 3.74 4.52 5.15 5.79 7.34 HAILEY AND MCGILL (1983) ADJUSTMENTS, FROM
A117D12 0.53 33.20 10.00 0.167 68,858 1.58 4.91 6.17 7.25 8.78 9.99 11.23 14.24 4.13 5.20 6.11 7.39 8.41 9.45 11.99 79.76 TO 72.79 (CROSSING AREA A) & 81.15 TO
A117D13 0.54 34.62 10.00 0.167 34,054 0.78 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.07 2.61 3.06 3.71 4.22 4.74 6.02 74.44 (CROSSING AREA E).

A91-OFF 0.25 0.00 10.00 0.167 6,612 0.15 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.19 0.23 0.28 0.33 0.38 0.43 0.54

A91D1 0.66 56.29 10.00 0.167 13,353 0.31 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.99 1.25 1.47 1.78 2.02 2.27 2.88 5. THE SOFTWARE USED TO CALCULATE THE PEAK

A94D2 0.59 43.69 10.00 0.167 52,124 1.20 2.91 6.17 7.25 3.78 9.99 11.23 14.24 3.47 4.36 5.12 6.20 7.05 7.93 10.06 ;%%‘f‘,’_,%’;o(ﬁ‘/%j GREATER THAN 200 ACRES IS
B120D1 0.56 37.91 10.00 0.167 14,143 0.32 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.89 1.12 1.32 1.59 1.81 2.04 2.58
B121-OFF 0.40 38.00 10.00 0.167 69,201 1.59 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.12 3.92 4.61 5.58 6.35 7.14 9.05 6. H&H FILES WERE SENT TO THE LOCAL

B121D2 0.56 38.54 10.00 0.167 7,857 0.18 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.50 0.63 0.74 0.89 1.01 1.14 1.44 FLOODPLAIN ADMINISTRATOR

B121D3 0.54 33.81 10.00 0.167 25,533 0.59 4,91 6.17 7.25 8.78 9.99 11.23 14.24 1.54 1.94 2.28 2.76 3.14 3.53 4.47 DAVID ZWERNEMANN, P.E, CFM ON 07/23/2025.
B124-OFF 0.40 38.00 10.00 0.167 46,787 1.07 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.11 2.65 3.12 3.77 4.29 4.82 6.12

B124D4 0.54 34.31 10.00 0.167 16,289 0.37 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.99 1.24 1.46 1.77 2.01 2.26 2.87

B124D5 0.54 33.87 10.00 0.167 17,299 0.40 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.05 1.31 1.55 1.87 2.13 2.39 3.03
C125-OFF 0.40 38.00 10.00 0.167 14,620 0.34 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.66 0.83 0.97 1.18 1.34 1.51 1.91
C127-OFF 0.40 38.00 10.00 0.167 18,703 0.43 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.84 1.06 1.25 1.51 1.72 1.93 2.45

C127D1 0.47 22.40 10.00 0.167 16,168 0.37 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.86 1.08 1.27 1.54 1.75 1.97 2.50

C127D2 0.62 48.35 10.00 0.167 23,546 0.54 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.63 2.06 2.42 2.92 3.33 3.74 4.74
C137-OFF 0.38 33.30 13.04 0.217 156,997 3.60 4.42 5.57 6.56 7.97 9.10 10.27 13.17 6.07 7.65 9.02 10.96 12.51 14.12 18.11

C137D3 0.53 32.04 10.00 0.167 55,526 1.27 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.29 4.14 4.87 5.89 6.70 7.53 9.55

C137D4 0.55 36.06 10.00 0.167 61,027 1.40 4.91 6.17 7.25 8.78 9.99 11.23 14.24 3.77 4.74 5.57 6.74 7.67 8.63 10.94
D138-OFF 0.25 0.55 10.00 0.167 11,387 0.26 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.32 0.41 0.48 0.58 0.66 0.74 0.94

D138D1 0.56 37.98 10.00 0.167 7,867 0.18 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.50 0.62 0.73 0.89 1.01 1.13 1.44

D138D2 0.52 30.38 10.00 0.167 7,978 0.18 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.47 0.58 0.69 0.83 0.95 1.06 1.35

D140D3 0.59 42.76 10.00 0.167 7,584 0.17 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.50 0.63 0.74 0.89 1.02 1.14 1.45

D142D4 0.59 44.26 10.00 0.167 12,181 0.28 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.81 1.02 1.20 1.46 1.66 1.86 2.36
D144-OFF 0.25 0.00 10.91 0.182 221,551 5.09 4.75 5.98 7.03 8.52 9.70 10.92 13.90 6.04 7.60 8.94 10.83 12.34 13.89 17.68

D144D5 0.52 30.27 10.00 0.167 26,989 0.62 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.57 1.98 2.32 2.81 3.20 3.59 4.56
D146-OFF 0.25 0.00 13.02 0.217 27,944 0.64 4.42 5.57 6.56 7.98 9.11 10.28 13.18 0.71 0.89 1.05 1.28 1.46 1.65 2.11 o‘\;g‘gp‘;|-..,.

D146D6 0.54 34.99 10.00 0.167 17,169 0.39 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.05 1.32 1.55 1.88 2.14 2.40 3.04 o "['?3"0"

D147D7 0.57 39.63 10.00 0.167 32,896 0.76 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.11 2.65 3.11 3.77 4.28 4.82 6.11 ) Lkl

E150D1 0.59 43.20 10.00 0.167 15,592 0.36 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.03 1.30 1.53 1.85 2.10 2.36 3.00
E153-OFF 0.27 4.99 16.90 0.282 300,567 6.90 3.93 4.96 5.87 7.16 8.20 9.29 12.05 7.31 9.24 10.92 13.32 15.26 17.30 22.43 ey E

E153D2 0.58 42.36 10.00 0.167 18,070 0.41 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.19 1.49 1.75 2.12 2.42 2.72 3.44 . [G[STE@_.Q::

E153D3 0.52 30.88 10.00 0.167 46,177 1.06 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.71 3.40 4.00 4.84 5.50 6.19 7.85 eSS oF

E157D4 0.58 42.69 10.00 0.167 23,517 0.54 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.55 1.95 2.29 2.77 3.15 3.55 4.50 Wi 10/23/2025
E161-OFF 0.25 0.00 38.90 0.648 1,281,149 29.41 2.48 3.16 3.76 4.64 5.37 6.16 8.27 18.23 23.20 27.65 34.15 39.49 45,31 60.81

F161D5 0.52 30.37 10.00 0.167 50,740 1.16 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.96 3.72 4.37 5.29 6.02 6.76 8.58

F163D6 0.51 28.94 10.00 0.167 42,402 0.97 4.91 6.17 7.25 8.78 9.99 11.23 14.24 2.43 3.06 3.60 4.35 4.95 557 7.06

E163D7 0.45 17.61 10.00 0.167 22,322 0.51 4.91 6.17 7.25 8.78 9.99 11.23 14.24 1.12 1.41 1.66 2.01 2.29 2.57 3.26

F164D8 0.42 13.32 10.00 0.167 12,953 0.30 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.62 0.78 0.91 1.10 1.26 1.41 1.79

F164D9 0.39 6.59 10.00 0.167 16,622 0.38 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.72 0.91 1.07 1.29 1.47 1.66 2.10

E165D10 0.46 19.33 10.00 0.167 6,021 0.14 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.31 0.39 0.46 0.55 0.63 0.71 0.90

E165D11 0.39 7.62 10.00 0.167 9,898 0.23 4.91 6.17 7.25 8.78 9.99 11.23 14.24 0.44 0.55 0.65 0.78 0.89 1.00 1.27

DATE: 4/29/2024 2:10:09 PM
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09/02/2025 02:38 PM
FM3405 DRN PP EB 02.dgn
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DATE:

FM3405 DRN CULV-B HY-8.dgn

FILE:

HY-8 EXISTING CULVERT ANLAYSIS - FM 3405 - CULVERT B

HY-8 EXISTING CULVERT ANALYSIS SUMMARY TABLE

TOTAL RATING CURVE

STORM TOTAL CULVERT HEADWATER EIJAELP;L ODUEE}E}I FLOW NORMAL CRITICAL OUTLET | TAILWATER OUTLET TAILWATER Eﬁgﬂﬁgﬁ
EVENTS DISCHARGE (CFS) DISCHARGE (CFS) ELEVATION (ft) CONTROL (FT) CONTROL (FT) TYPE DEPTH (FT) DEPTH (FT) | DEPTH (FT)| DEPTH (FT) | VELOCITY (FT/S)|VELOCITY (FT/S) (FT)
2 year 37.89 37.89 865.55 1.62 0.14 1-52n 0.58 1.07 0.65 1.07 9.72 3.17 863.96
5 year 48.44 48.44 865.85 1.92 0.41 1-S2n 0.67 1.26 0.78 1.15 10.37 3.37 864.04
*10 year 57.99 57.99 866.10 2.17 0.65 1-52n 0.76 1.43 0.89 1.21 10.83 3.53 864.10
25 year 72.06 72.06 866.45 2.52 1.01 1-52n 0.87 1.65 1.05 1.36 11.43 3.00 864.25
50 year 83.75 83.75 866.73 2.80 1.32 1-S2n 0.97 1.82 1.18 1.39 11.83 3.15 864.28
100 year 96.66 96.66 867.04 3.11 1.69 5-52n 1.06 2.00 1.32 1.43 12.22 3.30 864.32
*DESIGN STORM EVENT
TAILWATER CHANNEL DATA - CULVERT B ROADWAY DATA FOR CROSSING: CULVERT B
TAILWATER CHANNEL OPTION:  IRREGULAR CHANNEL ROADWAY PROFILE SHAPE: IRREGULAR
CULVERT TYPE: STRAIGHT ROADWAY SURFACE: PAVED
INLET ELEVATION (INVERT), FT: 863.93 OUTLET ELEVATION (INVERT), FT: 862.89 ROADWAY TOP WIDTH, FT: 24
CULVERT LENGTH, FT: 43 CULVERT SLOPE: 0.024
SITE DATA - CULVERT B - EXIST CULVERT DATA SUMMARY - CULVERT B - EXIST
SITE DATA OPTION: CULVERT INVERT DATA BARREL SHAPE: CONCRETE BOX IRREGULAR TAILWATER CHANNEL EXIST ROADWAY PROFILE ALONG EOP
INLET STATION, FT: 0 BARREL SPAN, FT 6 "
STATION (FT)| ELEVATION (FT)| MANNING'S N NUMBER | sTaTION (FT) | ELEVATION (FT)
INLET ELEVATION, FT: 863.93 BARREL RISE, FT: 3 0.00 866.17 0.04
OUTLET STATION, FT: 43 BARREL MATERIAL: CONCRETE 43.98 865.30 0.04 1 11700 870.42
87.95 864.96 0.04 2 11800 870.20
OUTLET ELEVATION, FT: 862.89 EMBEDMENT, IN: 0 100,94 564.63 0.04 3 11900 869.64
. . 117.94 864.19 0.04 4 12000 869.51
NUMBER OF BARRELS: 1 BARREL MANNING'S N: 0.013 e TRE o7 < 12100 559.20
CULVERT TYPE: STRAIGHT A 12200 56912
INLET CONFIGURATION: SQUARE EDGE (30-75° FLARE) WINGWALL (Ke=0.4) 152.92 863.25 0.04 7 12300 869.15
INLET DEPRESSION: NO 157.91 563.13 0.04 8 12400 869.36
158.91 862.89 0.04
162.91 863.72 0.04
173.90 863.90 0.04
215.88 865.49 0.04
229.87 866.10 0.04
246.86 867.27 0.04
252.86 867.60 0.04
HY-8 PROPOSED CULVERT ANLAYSIS - FM 3405 - CULVERT B
HY-8 PROPOSED CULVERT ANALYSIS SUMMARY TABLE
STORM TOTAL CULVERT HEADWATER [I]Ag;'g];( %%L%.E’I FLOW NORMAL CRITICAL OUTLET | TAILWATER OUTLET TAILWATER E’?gﬂﬁgﬁ
EVENTS DISCHARGE (CFS) DISCHARGE (CFS) ELEVATION (ft) CONTROL (FT) CONTROL (FT) TYPE DEPTH (FT) DEPTH (FT) | DEPTH (FT)| DEPTH (FT) | VELOCITY (FT/S)| VELOCITY (FT/S) (FT)
2 year 38.02 38.02 865.59 1.63 1.05 1-52n 1.02 1.08 0.63 1.34 10.04 3.21 863.93
5 year 48.61 48.61 865.89 1.93 1.11 1-S2n 1.20 1.27 0.76 1.42 10.70 3.41 864.01
*10 year 58.20 58.20 866.14 2.18 1.18 1-52n 1.35 1.43 0.87 1.48 11.21 3.57 864.07
25 year 72.31 72.31 866.49 2.53 1.31 1-52n 1.57 1.65 1.02 1.64 11.83 3.02 864.23
50 year 84.04 84.04 866.77 2.81 1.44 1-S2n 1.75 1.83 1.14 1.68 12.26 3.16 864.27
100 year 97.00 97.00 867.08 3.12 1.60 5-52n 1.93 2.01 1.28 1.72 12.68 3.31 864.31
*DESIGN STORM EVENT
TAILWATER CHANNEL DATA - CULVERT B ROADWAY DATA FOR CROSSING: CULVERT B
TAILWATER CHANNEL OPTION:  IRREGULAR CHANNEL ROADWAY PROFILE SHAPE:  IRREGULAR
ROADWAY SURFACE: PAVED
CULVERT TYPE: SINGLE BROKEN-BACK
ROADWAY TOP WIDTH, FT: 41

INLET ELEVATION (INVERT), FT: 863.96

BREAK STATION, FT:
BREAK ELEVATION, FT:

7.00
863.93

CULVERT LENGTH, FT:  63.00

SITE DATA - CULVERT B
SITE DATA OPTION:
INLET STATION, FT:

INLET ELEVATION, FT:

- PROP

BREAK STATION, FT:
BREAK ELEVATION, FT:
OUTLET STATION, FT:
OUTLET ELEVATION, FT:
NUMBER OF BARRELS:

0 BARREL SPAN, FT
863.96 BARREL RISE, FT:
7.00 UPPPER SECTION MATERIAL:
863.93 LOWER SECTION MATERIAL:
63.00 UPPER SECTION MANNING'S N:
862.59 LOWER SECTION MANNING'S N:
1 CULVERT TYPE:

INLET CONFIGURATION:

INLET DEPRESSION:

OUTLET ELEVATION (INVERT), FT: 862.59

CULVERT SLOPE, SECTION 1:
CULVERT SLOPE, SECTION 2:

0.0043
0.024

CULVERT DATA SUMMARY - CULVERT B - PROP
CULVERT INVERT DATA BARREL SHAPE:

CONCRETE BOX
6

3

CONCRETE

CONCRETE

0.013

0.013

SINGLE BROKEN-BACK

SQUARE EDGE (30-75° FLARE) WINGWALL (Ke=0.4)
NO

IRREGULAR TAILWATER CHANNEL
STATION (FT)| ELEVATION (FT)| MANNING'S N

0.00 866.17 0.04
43.98 865.30 0.04
87.95 864.96 0.04
100.94 864.83 0.04
117.94 864.19 0.04
142.92 864.15 0.04
152.92 863.25 0.04
157.91 863.13 0.04
158.91 862.59 0.04
162.91 863.72 0.04
173.90 863.90 0.04
215.88 865.49 0.04
229.87 866.10 0.04
246.86 867.27 0.04
252.86 867.60 0.04

PROP ROADWAY PROFILE ALONG EOP
NUMBER | STATION (FT) | ELEVATION (FT)
1 11700 870.32
2 11800 870.14
3 11900 869.59
4 12000 869.46
5 12100 869.25
6 12200 868.93
7 12300 869.04
8 12400 869.19

CROSSING CULVERT B - 12113.00 - EXIST
86430F
864251
o C
Geoa20f
5 E
> L
L gp4.15+
o T
v [
] 3
= I
gooa10+
3 E
2 [
i E
L 86405+
864.00+
86305 ; S S S R
40 50 60 70 80 %
TOTAL DISCHARGE (CFS)
EXISTING CULVERT FLOW TABLE
STORM HEADWATER TOTAL CULVERT | ROADWAY
EVENTS ELEVATION | DISCHARGE | DISCHARGE | DISCHARGE | ITERATION
(FT) (CFS) (CFS) (CFS)
2 year 865.55 37.89 37.89 0.00 1
5 year 865.85 48.44 48.44 0.00 1
10 year 866.10 57.99 57.99 0.00 1
25 year 866.45 72.06 72.06 0.00 1
50 year 866.73 83.75 83.75 0.00 1
100 year 867.04 96.66 96.66 0.00 1
pvertopping 869.12 165.07 165.07 0.00 Overtoppind
TOTAL RATING CURVE
CROSSING CULVERT B - 121+13.00 - PROP
864.30-1

fa
£ 86420

@

64151

@
8
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3

4.05

HEADWATER ELEVATION

86400

e

t T
TOTAL DISCHARGE (CFS)

PROPOSED CULVERT FLOW TABLE

STORM HEADWATER TOTAL CULVERT ROADWAY
EVENTs | ELEVATION | DISCHARGE | DISCHARGE | DISCHARGE | ITERATION
(FT) (CFS) (CFS) (CFs)

2 year 865.59 38.02 38.02 0.00 1

5 year 865.89 48.61 48.61 0.00 1

10 year 866.14 58.20 58.20 0.00 1

25 year 866.49 72.31 72.31 0.00 1

50 year 866.77 84.04 84.04 0.00 1
100year |  867.08 97.00 97.00 0.00 1

Pvertoppind  868.93 159.04 159.04 0.00___|overtopping

157585
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09/03/2025 01:31 PM

DATE:

FM3405 DRN CULV-C HY-8.dgn

FILE:

HY-8 EXISTING CULVERT ANLAYSIS - FM 3405 - CULVERT C

HY-8 EXISTING CULVERT ANALYSIS SUMMARY TABLE

INLET OUTLET OUTLET | TAILWAT| OUTLET | TAILWATER |TAILWATER
?J?ﬁ?’g DISCHZ%TC/,:\EL (CFS) DISCCI-ILLL};/GE}ET;CFS) ET?CZ#SI\CE(?U DEFTH DEFTH EI‘:YOPQ/ D’gg‘?}y ?FLT) D?LITTI-,IC?AFEF) DEPTH ER VELOCITY | VELOCITY |ELEVATION
CONTROL (FT) CONTROL (FT) 1) | pEPTH | iFT/S) (FT/S) (FT)

2 vear 7957 7997 5557 o5 046 on 065 29 = 73 %5 | s5624 |
5 year 3.7 63.76 850.1 29 022 ~52n 0.76 52 81 2 3. 7 856.40
10 year 762 76.20 550.4 59 ~0.02 “52n 56 71 93 2 3. S 556.52
25 year 54.4 94.25 5598 99 29 ~S2n 59 o7 09 | > 2 0 556.68
50 year 10055 10955 560.14 32 56 ~52n 09 18 22 59 23 2.0 556.80
700 year 126.14 126.14 8604 66 87 ~52n 20 39 36 01 46 21 856.92

*DESIGN STORM EVENT

CULVERT TYPE: STRAIGHT
INLET ELEVATION (INVERT), FT 856.82
CULVERT LENGTH, FT: 101

SITE DATA - CULVERT C - EXIST
SITE DATA OPTION: CULVERT INVERT DATA

OUTLET ELEVATION (INVERT), FT 853.91

CULVERT SLOPE:

CULVERT DATA SUMMARY - CULVERT C - EXIST

BARREL SHAPE: CONCRETE BOX
6

TAILWATER CHANNEL DATA - CULVERT C
TAILWATER CHANNEL OPTION: IRREGULAR CHANNEL

ROADWAY DATA FOR CROSSING: CULVERT C

ROADWAY PROFILE SHAPE:

ROADWAY SURFACE:

IRREGULAR
PAVED

ROADWAY TOP WIDTH, FT: 24

TOTAL RATING CURVE

INLET STATION, FT: 0 BARREL SPAN, FT IRREGULAR TAILWATER CHANNEL EXIST ROADWAY PROFILE ALONG EOP
INLET ELEVATION, FT: 856.82 BARREL RISE, FT: 4 STATION FDIELEVATION (FDTMARNING S
OUTLET STATION, FT: 101 BARREL MATERIAL: CONCRETE 0.00 862, SFEE wumser| STATION | ELEvaTION
50.83 860. ¥ (F1) (M
OUTLET ELEVATION, FT: 853.91 EMBEDMENT, IN: 0 17024‘ 254 :ggvﬁ 2 1 12400 869.36
NUMBER OF BARRELS: 1 BARREL MANNING'S N: 0.013 107.62 856.99 2 2 12500 568.66
CULVERT TYPE: STRAIGHT 111.57 856.38 2 3 12600 868.94
INLET CONFIGURATION: SQUARE EDGE (30-75° FLARE) WINGWALL (Ke=0.4) 125.30 854.87 012 4 12700 868.97
INLET DEPRESSION: NO - : : 3 12800 369.26
| ;Z?; g;; ; 12 6 12900 870.51
15022 5562 3 7 13000 872.38
44.1 55.89 12 8 13100 574.16
| 15‘17-3 217 2 .12 9 13200 875.81
5177 561,74 5" 10 13300 877.53
280.1 563.91 12 11 13400 879.18
12 13500 880.28
13 13600 881.37
14 13700 882.17
HY-8 PROPOSED CULVERT ANLAYSIS - FM 3405 - CULVERT C
HY-8 PROPOSED CULVERT ANALYSIS SUMMARY TABLE
INLET OUTLET OUTLET | TAILWAT | OUTLET | TAILWATER | TAILWATER
EvenTs DISCHARGE (CFS) DISCHARGE (cFS) ELEVATION () DERTH DEPTH ot oeeridn | oeptitn | DEPTH | ER | vEtocmy | vetocy” | FLEvaTion
CONTROL (FT) CONTROL (FT) FT) DEPTH (FT/S) (FT/S)
3 year 0. 50. 555.7 o7 04 S2n 66 30 69 2.08 68
5 year 64. 64. 859.1. .30 -0.2 -S2n .77 52 2.99 .79
%10 year 76. 76. 8504 60 0. 520 .56 72 56 88
25 year 94 94. 859.8. .01 32 -S2n .00 98 31 .99
50 year 11016 110.16 560.1 33 59 ~S2n 110 19 4.65 08
100 year 126.84 126.64 860.5 68 50 Son 21 20 X 531 16
“DESIGN STORM EVENT
TAILWATER CHANNEL DATA - CULVERT C ROADWAY DATA FOR CROSSING: CULVERT C
TAILWATER CHANNEL OPTION: IRREGULAR CHANNEL ROADWAY PROFILE SHAPE:  IRREGULAR
ROADWAY SURFACE: PAVED
CULVERT TYPE: STRAIGHT ROADWAY TOP WIDTH, FT: 41
INLET ELEVATION (INVERT), FT 856.82 OUTLET ELEVATION (INVERT), FT 854.07
CULVERT LENGTH, FT: 97 CULVERT SLOPE: 0.03
SITE DATA - CULVERT C - PROP CULVERT DATA SUMMARY - CULVERT C - PROP
SITE DATA OPTION: CULVERT INVERT DATA BARREL SHAPE: CONCRETE BOX
INLET STATION, FT: 0 BARREL SPAN, FT 6 —_—
INLET ELEVATION, FT: 856.82 BARREL RISE, FT: 4 TRREGULAR TAILWATER CHANNEL _ PROP ROADWAY PROFILE ALONG EOP
OUTLET STATION, FT: 97.00 BARREL MATERIAL: CONCRETE STATION (F)IELEVATION (FT)|MANNING'S N ELEVATION
0.00 864.03 12 numMBER | sTATION (FT) | FLEVAT
OUTLET ELEVATION, FT: 854.07 EMBEDMENT, IN: 0 50.83 860.53 12 1
72.75 859.19 12 2400 869.10
NUMBER OF BARRELS: 1 BARREL MANNING'S N: 0.013 104.64 857.0> 12 2 2500 1 868.70 |
CULVERT TYPE: STRAIGHT 107.62 836.99 12 E 2600 808.74 |
INLET CONFIGURATION: SQUARE EDGE (30-752 FLARE) WINGWALL (Ke=0.4) 11157 85638 12 2700 1 868.70 |
INLET DEPRESSION: NO 2800 | 868.79 |
125.39 854.87 012 2900 870.10
- 000 72.14
3033 §54.07 12 g 100 7411
34.28 855.67 9 200 75.74
39.22 855.62 300 77.47
44.15 855.89 400 79.00
60.0 857.2: ) 500 880.20
211.7 861.4 2 3600 881.20
217.7 861.7. 12 7 3700 882.05
280.1 863.91 12

CROSSING CULVERT C - 127+15.00 - EXIST
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TOTAL DISCHARGE (CFS)
EXISTING CULVERT FLOW TABLE
STORM HEADWATER| TOTAL CULVERT | ROADWAY
EVENTS | ELEVATION | DISCHARGE | DISCHARGE  DISCHARGE | ITERATION
(CFS) (CFS) (CFS)
| 2year | 85875 49.97 49.97
5 year 859.1 63.7 63.71
10 year 859. 76.2 76.2
25 year 859.. 94.4; 94.4
[ 50year 860.14 10955 | 109.55
100 year 860.4 126.14 126.14
[Overtopping|  868. 377.45 377.45 Overtopping|

TOTAL RATING CURVE

CROSSING CULVERT C - 127+15.00 - PROP
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TOTAL DISCHARGE (CFS)
PROPOSED CULVERT FLOW TABLE
sTorm |HEADWATER| = TOTAL CULVERT | ROADWAY
EvEnTs | ELEVATION |DISCHARGE | DISCHARGE | DISCHARGE | ITERATION
(FT) (CFS) (CFS) (CFS)
2 year 858.7 50.25 50.25
5 year 850, 64.11 64.11
| 10year | 8594 76.62 76.62
25 year 859. 94.97 94.97
50 year 860.15 110.16 110.16
100 year 860.51 126.84 126.84
[Overtopping] 868.70 37432 374.32 Overtopping]
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HY-8 EXISTING CULVERT ANLAYSIS - FM 3405 - CULVERT D

FM3405 DRN CULV-D HY-8.dgn

09/02/2025 03:38 PM

DATE:
FILE:

S E CULVERT/?/AL/:#YS/S S TABL(EJUTLET OUTLET | TAILWAT| OUTLET | TAILWATER | TAILWATER TOTAL RATING CURVE
STORM TOTAL CULVERT HEADWATER FLOW NORMAL CRITICAL CROSSING CULVERT D - 138+28.00 - EXIST
EVENTS DISCHARGE (CFS) DISCHARGE (CFS) ELEVATION (ft) conmortn CoMmetiFD TYPE oerTH (1) | pEPTH(FT) | PEETH | B8, [ VELOCITY [ VELOCITY | ELEVATION
2 year 681 .81 76.97 53 94 Mzc 79 61 61 57 71 27 76.39
5 year 5.63 5.63 79.09 .94 06 M2c .90 68 68 | 062 5.7 37 76.44
*10 year 75.1 03 16 M2 .99 75 75 67 16 46 76.49
25 year 79.3. .14 .30 -M2¢ .10 .83 .83 .72 .41 .57 78.54.
50 year 79.4 23 20 M2 20 89 89 76 60 65 76.58 _
100 year 79.5. 33 50 -M2¢ 29 .95 .95 79 .78 75 78.61 E
“DESIGN STORM EVENT Z 81854
z87852
=
@
i 878.50
4
i 87848
£
Qerade
TAILWATER CHANNEL DATA - CULVERT D ROADWAY DATA FOR CROSSING: CULVERT D T o844
TAILWATER CHANNEL OPTION: IRREGULAR CHANNEL ROADWAY PROFILE SHAPE:  IRREGULAR
ROADWAY SURFACE: PAVED 87842
CULVERT TYPE: STRAIGHT ROADWAY TOP WIDTH, FT: 24 s1840
INLET ELEVATION (INVERT), FT: 878.03 OUTLET ELEVATION (INVERT), FT: 877.82 E
CULVERT LENGTH, FT: 43 CULVERT SLOPE: 0.005 87838
SITE DATA - CULVERT D - EXIST CULVERT DATA SUMMARY - CULVERT D - EXIST 7 8 9 0 11 12 13 14 15 16
SITE DATA OPTION: Culvert Invert Data BARREL SHAPE: CIRCULAR TOTAL DISCHARGE (CFS)
INLET STATION, FT: 0 DIAMETER, FT: 2.5 —
2 g EXIST ROADWAY PROFILE ALONG EOP EXISTING CULVERT FLOW TABLE
INLET ELEVATION, FT: 878.03 BARREL MATERIAL: CORRUGATED STEEL JRREGULAR TAILWATER CHANNEL
STATION (FT)| ELEVATION (FI) [ MANNING'S N ELEVATION storm  |HEADWATER| TOTAL [ cuLverT [Roabway
850. NUMBER | STATION (FT) it 2VenTs | ELEVATION | DISCHARGE|DISCHARGE|DISCHARGE|  ITERATION
OUTLET STATION, FT: 43 EMBEDMENT, IN: 0 >60 350, (FT) (CFS) (CFS) (CFS)
13.98 880.75 370000 1 85217 | 2year 78.97 6.81 6.81 0
OUTLET ELEVATION, FT: 877.82 BARREL MANNING'S N: 0.024 68.90 880.1 2 3800.00 882.64 5 year 79.0: 8.63 8.63 0
NUMBER OF BARRELS: 2 CULVERT TYPE: STRAIGHT 55.85 879.82 3 3900.00 10 year 79.1 0.24 0.24 0
INLET CONFIGURATION: SQUARE EDGE WITH HEADWALL (Ke=0.5) 4000.00 25 year 79.3 2.55 2.55 0
88.86 879.52 0.04 > 4100.00
INLET DEPRESSION: NO . - 7500 50 year 79.4. 4.43 4.43 0
96.83 77.94 9 230 O;gr(iogegf;g ;2.24 g;;” g;‘; g Overtopping
97.83 77.82 0. 8 440 - - -
03.8 78.32 0. 9 450
[ 108.7: 7 @ 10 4600,
1107 79 37 0 11 4700.00
20.7 7938 0
456 79.26 0
854 79.41 0
103 79.42 0.04
HY-8 PROPOSED CULVERT ANLAYSIS - FM 3405 - CULVERT D . T
HY-8 PROPOSED CULVERT ANALYSIS SUMMARY TABLE CR‘ESOS;E;\%LLR\‘?IEE\?SC‘EUOR\P-REOP
STORM TOTAL CULVERT HEADWATER [/J,g&?ﬁ]}; ODLQ;LTE'I FLOW NORMAL CRITICAL ODUEELTEI TAI‘E‘QIAT V%LLIS%_ETTV T‘?E,tg/é];f{k Ef/EL\/Vﬁﬁ'TOEE - —
EVENTS DISCHARGE (CFS) DISCHARGE (CFS) ELEVATION (ft) CONTROL (FT) CoNTROL FT) TYPE oeptH (F1) | oEpTH (F) | PEER | péeri | e oo )
2 year 713 713 76.90 55 39 SZn 60 62 60 | 059 52 51 76.39
5 year 9.03 9.03 79.0. .96 -52n .68 . 7( .68 .65 .22 .41 78.45
%10 year 71 10.71 75.1 -05 - S2n 74 7 74 69 43 2.50 76.49
25 year .13 13.13 79.2. 17 . -52n .82 .8 .82 .75 .69 .61 78.55
50 year .09 15.09 793 26 - S2n 88 X 88 .78 87 2.69 76.58
100 year 19 17.19 79.4 37 £ S2n .95 98 95 62 05 279 76.62
“DESIGN STORM EVENT
TAILWATER CHANNEL DATA - CULVERT D ROADWAY DATA FOR CROSSING: CULVERT D
TAILWATER CHANNEL OPTION: IRREGULAR CHANNEL ROADWAY PROFILE SHAPE:  IRREGULAR
ROADWAY SURFACE: PAVED
CULVERT TYPE: STRAIGHT ROADWAY TOP WIDTH, FT: 41
INLET ELEVATION (INVERT), FT: 878.05 OUTLET ELEVATION (INVERT), FT: 877.80
CULVERT LENGTH, FT: 3 CULVERT SLOPE: 0.005 St e e e N
8 9 10 11 12 13 14 15 16
SITE DATA - CULVERT D - PROP CULVERT DATA SUMMARY - CULVERT D - PROP
SITE DATA OPTION: CULVERT INVERT DATA BARREL SHAPE: CIRCULAR TOTAL DISCHARGE (GF5)
INLET STATION, FT: 0 DIAMETER, FT: 25 —_—
INLET ELEVATION, FT: 878.05 BARREL MATERIAL: CONCRETE TRREGULAR TAILWATER CHANNEL _ PROP ROADWAY PROFILE ALONG EOP PROPOSED _CULVERT FLOW TABLE
STATION (FT)| ELEVATION (FT) [MANNING'S N ELEVATION sTorm | HEADWATERT _TOTAL T CULVERT | RoADWAY!
. . 0.0 880. NUMBER | STATION (FT) ELEVATION |DISCHARGE |DISCHARGE|DISCHARGE| ITERATION O / 23 /202 5
OUTLET STATION, FT: 53.00 EMBEDMENT, IN. 0 o ge. (FT) EVENTS paalt Py ey P 1
OUTLET ELEVATION, FT: 877.80 BARREL MANNING'S N: 0,013 13.98 880.75 3700 862.05 | 2year 78. 7.13 7.13
NUMBER OF BARRELS: 2 CULVERT TYPE: STRAIGHT 68.90 880.1 2 3800 882.54 | _oyear 7. 9.03 9.03
INLET CONFIGURATION: SQUARE EDGE WITH HEADWALL (Ke=0.5) 85.88 879.82 : 3 3900 882.82 | 10year 79. 71 .71
INLET DEPRESSION: o 7 2000 583.29_| 25 year 79. 13 3 “AZ
88.86 879.52 0.04 5 4100 863.64 50 year 7! 09 09 .
7300 58127 ] 100 yoor 9.4 5T 19 4630 N Loop 1604 West, Suite 307
96.83 77.94 0 4300 864.64 [Overtopping] 862.54 5.46 5,46 Overtopping San Antonio, TX 78249
57.83 77.50 0. s 4400 564.99 ) -
— Firm Registration No. 1001
038 78.32 0 9 4500 885.28 w o o L p E n I
08.7 78.57 10 4600 885.45
197 79.37 4 11 4700 88577
207 79.38 .04 ®
756 79.26 7
854 79.41 0.04
19.3 79.42 0.04 l Texas Department of Transportation

FM 3405
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09/02/2025 03:58 PM

DATE:

FM3405 DRN BRIDGE CROSSING-A.dgn

FILE:

HEC-RAS HYDRAULIC ANALYSIS RESULTS

HEC-RAS CROSS SECTIONS

1490

1925

EXISTING
BRIDGE

REACH RIVER STA PROFILE DISTANCE PLAN Q TOTAL W.S.ELEV CRIT W.S. VEL CHNL | FLOW AREA
(FT) (CFS) (FT) (FT) (FT/S) (SQFT)
REACH 1 1925 25-YR 435 CROSSING_A_EXISTING 4786.16 861.36 8.46 962.74
REACH 1 1925 25-YR 435 CROSSING_A_PROPOSED 4786.16 861.36 8.46 962.74
REACH 1 1925 50-YR 435 CROSSING_A_EXISTING 6065.70 862.03 9.21 1156.11
REACH 1 1925 50-YR 435 CROSSING_A_PROPOSED 6065.70 862.03 9.21 1156.11
REACH 1 1925 100-YR 435 CROSSING_A_EXISTING 7524.07 862.72 9.94 1363.00
REACH 1 1925 100-YR 435 CROSSING_A_PROPOSED 7524.07 862.72 9.94 1363.00
REACH 1 1490 25-YR 385 CROSSING_A_EXISTING 4786.16 858.84 8.49 929.10
REACH 1 1490 25-YR 385 CROSSING_A_PROPOSED 4786.16 858.84 8.49 929.10
REACH 1 1490 50-YR 385 CROSSING_A_EXISTING 6065.70 859.57 8.90 1136.54
REACH 1 1490 50-YR 385 CROSSING_A_PROPOSED 6065.70 859.57 8.90 1136.54
REACH 1 1490 100-YR 385 CROSSING_A_EXISTING 7524.07 860.32 9.29 1365.30
REACH 1 1490 100-YR 385 CROSSING_A_PROPOSED 7524.07 860.32 9.29 1365.30
REACH 1 1105 25-YR 56 CROSSING_A_EXISTING 4786.16 857.77 5.26 1566.41
REACH 1 1105 25-YR 56 CROSSING_A_PROPOSED 4786.16 857.77 5.26 1566.41
REACH 1 1105 50-YR 56 CROSSING_A_EXISTING 6065.70 858.70 5.30 1970.62
REACH 1 1105 50-YR 56 CROSSING_A_PROPOSED 6065.70 858.70 5.30 1970.62
REACH 1 1105 100-YR 56 CROSSING_A_EXISTING 7524.07 859.58 5.46 2365.74
REACH 1 1105 100-YR 56 CROSSING_A_PROPOSED 7524.07 859.58 5.46 2365.74
REACH 1 1049 25-YR 51 CROSSING_A_EXISTING 4786.16 856.46 854.25 6.33 1180.13
REACH 1 1049 25-YR 51 CROSSING_A_PROPOSED 4786.16 856.46 854.25 6.33 1180.13
REACH 1 1049 50-YR 51 CROSSING_A_EXISTING 6065.70 857.32 854.83 6.85 1395.52
REACH 1 1049 50-YR 51 CROSSING_A_PROPOSED 6065.70 857.32 854.83 6.85 1395.52
REACH 1 1049 100-YR 51 CROSSING_A_EXISTING 7524.07 858.03 855.40 7.62 1577.46
REACH 1 1049 100-YR 51 CROSSING_A_PROPOSED 7524.07 858.03 855.40 7.62 1577.46
REACH 1 998 BRIDGE
REACH 1 947 25-YR 51 CROSSING_A_EXISTING 4786.16 856.11 3.89 1428.31
REACH 1 947 25-YR 51 CROSSING_A_PROPOSED 4786.16 856.11 3.89 1428.31
REACH 1 947 50-YR 51 CROSSING_A_EXISTING 6065.70 856.93 4.36 1633.04
REACH 1 947 50-YR 51 CROSSING_A_PROPOSED 6065.70 856.93 4.36 1633.04
REACH 1 947 100-YR 51 CROSSING_A_EXISTING 7524.07 857.57 4.96 1792.57
REACH 1 947 100-YR 51 CROSSING_A_PROPOSED 7524.07 857.57 4.96 1792.57
REACH 1 777 25-YR 170 CROSSING_A_EXISTING 4786.16 853.96 853.96 10.89 776.16
REACH 1 777 25-YR 170 CROSSING_A_PROPOSED 4786.16 853.96 853.96 10.89 776.16
REACH 1 777 50-YR 170 CROSSING_A_EXISTING 6065.70 854.43 854.43 12.13 946.90
REACH 1 777 50-YR 170 CROSSING_A_PROPOSED 6065.70 854.43 854.43 12.13 946.90
REACH 1 777 100-YR 170 CROSSING_A_EXISTING 7524.07 855.26 855.26 12.10 1353.65
REACH 1 777 100-YR 170 CROSSING_A_PROPOSED 7524.07 855.26 855.26 12.10 1353.65
REACH 1 423 25-YR 354 CROSSING_A_EXISTING 4786.16 851.67 851.67 7.50 1023.05
REACH 1 423 25-YR 354 CROSSING_A_PROPOSED 4786.16 851.67 851.67 7.50 1023.05
REACH 1 423 50-YR 354 CROSSING_A_EXISTING 6065.70 851.86 851.86 8.22 1177.90
REACH 1 423 50-YR 354 CROSSING_A_PROPOSED 6065.70 851.86 851.86 8.22 1177.90
REACH 1 423 100-YR 354 CROSSING_A_EXISTING 7524.07 852.12 852.10 8.56 1382.39
REACH 1 423 100-YR 354 CROSSING_A_PROPOSED 7524.07 852.12 852.10 8.56 1382.39
REACH 1 0 25-YR 423 CROSSING_A_EXISTING 4786.16 850.01 849.40 6.69 1393.02
REACH 1 0 25-YR 423 CROSSING_A_PROPOSED 4786.16 850.01 849.40 6.69 1393.02
REACH 1 0 50-YR 423 CROSSING_A_EXISTING 6065.70 850.42 849.74 6.93 1655.15
REACH 1 0 50-YR 423 CROSSING_A_PROPOSED 6065.70 850.42 849.74 6.93 1655.15
REACH 1 0 100-YR 423 CROSSING_A_EXISTING 7524.07 850.82 850.11 7.15 1912.68
REACH 1 0 100-YR 423 CROSSING_A_PROPOSED 7524.07 850.82 850.11 7.15 1912.68
NOTES:

1. REFERTO THE EXTERIOR DRAINAGE AREA MAP SHEET FOR THE DRAINAGE AREA
ASSOCIATED TO THE BRIDGE CROSSING.

2. REFER TO THE HYDROLOGIC DATA SHEET FOR THE HYDROLOGIC PARAMETERS &

CALCULATION ASSOCIATED TO THE BRIDGE CROSSING.

w

EN

EFFECTIVE DATE 09/26/2008.

wn

o

NAVD 1988 VERTICAL DATUM.

~N

. THE BRIDGE IS LOCATED AT STA 104+00.

DAVID ZWERNEMANN, P.E, CFM ON 07/23/2025.

. THE BRIDGE IS LOCATED IN FEMA FLOOD ZONE A, MAP NUMBER 48491C0275E,

. HEC-RAS VERSION 6.4.11S UTILIZED FOR THE HYDRAULIC ANALYSIS.

. THE PROJECT DATA/ WATER SURFACE ELEVATIONS (WSE) IS REFERENCED TO

. H&H FILES WERE SENT TO THE LOCAL FLOODPLAIN ADMINISTRATOR

HYDROLOGIC SUMMARY.

DRAINAGE AREA: 6.54 SQ.MILES (4184.74 ACRES)
BRIDGE LENGTH: 288.75 FT

CN:72.79

LAG TIME: 119.27 MIN

TIME OF CONCENTRATION: 198.78 MIN

EXISTING BRIDGE INFORMATION

BRIDGE LENGTH: 330.83 FT

NO. OF SPANS: 10

LOW CHORD ELEVATION: 862.60 FT (NAVD 88)
UNDER PRESSURE FLOW (YES/NO): NO

10/23/2025

\AS

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001

=

l Texas Department of Transportation
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09/02/2025 04:02 PM

DATE:

FM3405 DRN BRIDGE CROSSING-E.dgn

FILE:

HYDRAULIC CALCULATION HEC-RAS

HEC-RAS CROSS SECTIONS

1952

EXISTING
BRIDGE

REACH RIVER STA PROFILE DISTANCE PLAN Q TOTAL W.S. ELEV CRIT W.S. VEL CHNL | FLOW AREA
(FT) (CFS) (FT) (FT) (FT/S) (SQFT)
REACH 1 1952 25-YR 503 CROSSING_E_EXISTING 4604.88 834.91 833.12 7.42 784.28
REACH 1 1952 25-YR 503 CROSSING_E_PROPOSED 4604.88 834.91 833.12 7.42 784.28
REACH 1 1952 50-YR 503 CROSSING_E_EXISTING 5806.41 835.64 835.05 6.83 1128.43
REACH 1 1952 50-YR 503 CROSSING_E_PROPOSED 5806.41 835.64 835.05 6.83 1128.43
REACH 1 1952 100-YR 503 CROSSING_E_EXISTING 7174.16 836.32 6.27 1523.52
REACH 1 1952 100-YR 503 CROSSING_E_PROPOSED 7174.16 836.32 6.27 1523.52
REACH 1 1449 25-YR 377 CROSSING_E_EXISTING 4604.88 831.05 829.55 9.80 655.46
REACH 1 1449 25-YR 377 CROSSING_E_PROPOSED 4604.88 831.05 829.55 9.80 655.46
REACH 1 1449 50-YR 377 CROSSING_E_EXISTING 5806.41 832.03 830.38 10.38 881.91
REACH 1 1449 50-YR 377 CROSSING_E_PROPOSED 5806.41 832.03 830.38 10.38 881.91
REACH 1 1449 100-YR 377 CROSSING_E_EXISTING 7174.16 832.92 831.82 11.02 1123.15
REACH 1 1449 100-YR 377 CROSSING_E_PROPOSED 7174.16 832.92 831.82 11.02 1123.15
REACH 1 1072 25-YR 47 CROSSING_E_EXISTING 4604.88 828.61 8.03 573.31
REACH 1 1072 25-YR 47 CROSSING_E_PROPOSED 4604.88 828.61 8.03 573.31
REACH 1 1072 50-YR 47 CROSSING_E_EXISTING 5806.41 829.70 8.41 699.13
REACH 1 1072 50-YR 47 CROSSING_E_PROPOSED 5806.41 829.70 8.41 699.13
REACH 1 1072 100-YR 47 CROSSING_E_EXISTING 7174.16 830.72 8.74 918.81
REACH 1 1072 100-YR 47 CROSSING_E_PROPOSED 7174.16 830.72 8.74 918.81
REACH 1 1025 25-YR 24 CROSSING_E_EXISTING 4604.88 828.52 825.42 6.80 702.89
REACH 1 1025 25-YR 24 CROSSING_E_PROPOSED 4604.88 828.52 825.42 6.80 702.89
REACH 1 1025 50-YR 24 CROSSING_E_EXISTING 5806.41 829.63 826.42 7.07 884.59
REACH 1 1025 50-YR 24 CROSSING_E_PROPOSED 5806.41 829.63 826.42 7.07 884.59
REACH 1 1025 100-YR 24 CROSSING_E_EXISTING 7174.16 830.63 827.21 7.37 1087.74
REACH 1 1025 100-YR 24 CROSSING_E_PROPOSED 7174.16 830.63 827.21 7.37 1087.74
REACH 1 1001 Bridge
REACH 1 977 25-YR 24 CROSSING_E_EXISTING 4604.88 826.76 10.01 493.52
REACH 1 977 25-YR 24 CROSSING_E_PROPOSED 4604.88 826.76 10.01 493.52
REACH 1 977 50-YR 24 CROSSING_E_EXISTING 5806.41 827.81 826.43 10.52 618.65
REACH 1 977 50-YR 24 CROSSING_E_PROPOSED 5806.41 827.81 826.43 10.52 618.65
REACH 1 977 100-YR 24 CROSSING_E_EXISTING 7174.16 828.81 827.69 10.92 772.38
REACH 1 977 100-YR 24 CROSSING_E_PROPOSED 7174.16 828.81 827.69 10.92 772.38
REACH 1 824 25-YR 153 CROSSING_E_EXISTING 4604.88 825.52 9.92 676.76
REACH 1 824 25-YR 153 CROSSING_E_PROPOSED 4604.88 825.52 9.92 676.76
REACH 1 824 50-YR 153 CROSSING_E_EXISTING 5806.41 826.35 824.87 11.20 810.46
REACH 1 824 50-YR 153 CROSSING_E_PROPOSED 5806.41 826.35 824.87 11.20 810.46
REACH 1 824 100-YR 153 CROSSING_E_EXISTING 7174.16 827.23 825.67 12.12 1006.44
REACH 1 824 100-YR 153 CROSSING_E_PROPOSED 7174.16 827.23 825.67 12.12 1006.44
REACH 1 538 25-YR 286 CROSSING_E_EXISTING 4604.88 823.69 7.76 607.95
REACH 1 538 25-YR 286 CROSSING_E_PROPOSED 4604.88 823.69 7.76 607.95
REACH 1 538 50-YR 286 CROSSING_E_EXISTING 5806.41 824.74 8.13 769.42
REACH 1 538 50-YR 286 CROSSING_E_PROPOSED 5806.41 824.74 8.13 769.42
REACH 1 538 100-YR 286 CROSSING_E_EXISTING 7174.16 825.85 823.37 8.42 966.77
REACH 1 538 100-YR 286 CROSSING_E_PROPOSED 7174.16 825.85 823.37 8.42 966.77
REACH 1 0 25-YR 538 CROSSING_E_EXISTING 4604.88 818.69 817.00 10.70 475.51
REACH 1 0 25-YR 538 CROSSING_E_PROPOSED 4604.88 818.69 817.00 10.70 475.51
REACH 1 0 50-YR 538 CROSSING_E_EXISTING 5806.41 819.78 817.99 11.67 570.72
REACH 1 0 50-YR 538 CROSSING_E_PROPOSED 5806.41 819.78 817.99 11.67 570.72
REACH 1 0 100-YR 538 CROSSING_E_EXISTING 7174.16 820.88 819.01 12.62 683.73
REACH 1 0 100-YR 538 CROSSING_E_PROPOSED 7174.16 820.88 819.01 12.62 683.73
NOTES:

=

N

w

A

o

o

N

THE BRIDGE IS LOCATED AT STA 164+50.

DAVID ZWERNEMANN, P.E, CFM ON 07/23/2025.

REFER TO THE EXTERIOR DRAINAGE AREA MAP SHEET FOR THE DRAINAGE AREA
ASSOCIATED TO THE BRIDGE CROSSING.

REFER TO THE HYDROLOGIC DATA SHEET FOR THE HYDROLOGIC PARAMETERS &
CALCULATION ASSOCIATED TO THE BRIDGE CROSSING.

THE BRIDGE IS LOCATED IN FEMA FLOOD ZONE A, MAP NUMBER 48491C0275E,
EFFECTIVE DATE 09/26/2008.

HEC-RAS VERSION 6.4.11S UTILIZED FOR THE HYDRAULIC ANALYSIS.

THE PROJECT DATA/ WATER SURFACE ELEVATIONS (WSE) IS REFERENCED TO
NAVD 1988 VERTICAL DATUM.

H&H FILES WERE SENT TO THE LOCAL FLOODPLAIN ADMINSTRATOR

HYDROLOGIC SUMMARY

DRAINAGE AREA: 6.33 SQ.MILES (4049.45 ACRES)
BRIDGE LENGTH: 288.75 FT

CN: 74.44

LAG TIME: 127.28 MIN

TIME OF CONCENTRATION: 212.13 MIN

EXISTING BRIDGE INFORMATION

BRIDGE LENGTH: 288.75 FT

NO. OF SPANS: 9

LOW CHORD ELEVATION: 839.33 FT (NAVD 88)
UNDER PRESSURE FLOW (YES/NO): NO

10/23/2025

\AS

4630 N Loop 1604 West, Suite 307
San Antonio, TX 78249

w o o L p E n T Firm Registration No. 1001
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

This SWP3 has been developed in accordance with the TPDES
Construction General Permit TXR150000 (CGP). The Texas
Department of Transportation (TxDOT) ensures that project
specifications include adequate best management practices
(BMPs) for this project.

For all projects with soil disturbing activity and for projects
that have Environmental, Permits, Issues, and Commitments
(EPICs) dependent on stormwater controls and water quality
measures TxDOT will maintain a SWP3 with all pertinent
records, correspondence, environmental documents, etc. at
the project field office, Area Office, or electronically.

This SWP3 is consistent with requirements specified in
applicable stormwater plans and the projects environmental
permits, issues, and commitments (EPICs). A copy of the CGP
is included in Attachment 2.12 of the SWP3 binder.

1.0 SITE/PROJECT DESCRIPTION

1.1 PROJECT CONTROL SECTION JOB (CSJ):
1755-03-010

1.2 PROJECT LIMITS:
From: 0.104 MI E OF RONALD REAGAN BLVD

To: 0.0228 Ml W OF GEORGETOWN HIGHTS DR.

1.3 PROJECT COORDINATES:
BEGIN: (Lat)_30.704289 (Long)_-97.850082

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):

PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction

process. Please choose from the options below:

[ PSLs determined during preconstruction meeting

[ PSLs determined during construction

[0 No PSLs planned for construction

Type Sheet #s

END: (Lat)_30.703325 ,(Long) -97.828465

1.4 TOTAL PROJECT AREA (Acres): __ 40.30
1.5 TOTAL AREA TO BE DISTURBED (Acres):

1.6 NATURE OF CONSTRUCTION ACTIVITY:

WIDEN LANE(S), CONSTRUCT PAVED SHOULDERS
(1-4 FT.), INSTALL CONTINUOUS TURN LANE,
PROFILE EDGELINE/CENTERLINE MARKINGS

8.638

1.7 MAJOR SOIL TYPES:

Soil Type Description

All off-ROW PSLs required by the Contractor are the Contractor’s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:
(Use the following list as a starting point when developing the
Construction Activity Schedule and Ceasing Record in
Attachment 2.5.)
X Mobilization
X Install sediment and erosion controls
X Blade existing topsoil into windrows, prep ROW, clear and grub
X Remove existing pavement
X Grading operations, excavation, and embankment
X Excavate and prepare subgrade for proposed pavement
widening
X Remove existing culverts, safety end treatments (SETSs)
X Remove existing metal beam guard fence (MBGF), bridge rail
X Install proposed pavement per plans
X Install culverts, culvert extensions, SETs
X Install mow strip, MBGF, bridge rail
X Place flex base
X Rework slopes, grade ditches
[ Blade windrowed material back across slopes
X Revegetation of unpaved areas
X Achieve site stabilization and remove sediment and
erosion control measures

] Other:

| Other:

| Other:

1.10 POTENTIAL POLLUTANTS AND SOURCES:

X Sediment laden stormwater from stormwater conveyance over
disturbed area

X Fuels, oils, and lubricants from construction vehicles, equipment,
and storage

X Solvents, paints, adhesives, etc. from various construction
activities

X Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

X Contaminated water from excavation or dewatering pump-out
water

X Sanitary waste from onsite restroom facilities

X Trash from various construction activities/receptacles
X Long-term stockpiles of material and waste

X

[ Other:

[ Other:

L] Other:

1.11 RECEIVING WATERS:

Receiving waters must be depicted on the Environmental Layout
Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR
X Day To Day Operational Control

X Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice

X Submit NOI/CSN to local MS4

X Maintain schedule of major construction activities

X Install, maintain and modify BMPs

X Complete and submit Notice of Termination to TCEQ

X Maintain SWP3 records for 3 years
0 Other:

0 Other:

0 Other:

1.14 LOCAL MUNICIPAL SEPARATE STORM SEWER
SYSTEM (MS4) OPERATOR COORDINATION:

MS4 Entity

Tributaries Classified Waterbody

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

X Development of plans and specifications

X Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice

X Submit NOI/CSN to local MS4

X Perform SWP3 inspections

X Maintain SWP3 records and update to reflect daily operations

X Complete and submit Notice of Termination to TCEQ

X Maintain SWP3 records for 3 years
0 Other:

[] Other:

0 Other:

o
)&
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Faisal Abdel-Qader, D.E.

STORMWATER POLLUTION
PREVENTION PLAN (SWP3)
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

~

P
[0 Protection of Existing Vegetation
1 Vegetated Buffer Zones
[l Soil Retention Blankets
| Geotextiles
00 Mulching/ Hydromulching
0
0
X
O

|

Oox OO0 -

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams
Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control

Paved Flumes
Other:

Other:
Other:
Other:

I < A > B > < N B

U000 Ooo4do Oox od

2.2 SEDIMENT CONTROL BMPs:
T/IP

0

Biodegradable Erosion Control Logs
Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other:

Other:

Other:

Other:

O X X o

N e Y s Y A Ay O

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Sediment control BMPs requiring design capacity calculations
(See SWP3 Attachment 1.3.):
T/P

[l [1 Sediment Trap

[1 Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area
[ 3,600 cubic feet of storage per acre drained

71 [1 Sedimentation Basin

00 Not required (<10 acres disturbed)
L Required (>10 acres) and implemented.

[ Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area

1 3,600 cubic feet of storage per acre drained
[0 Required (>10 acres), but not feasible due to:

[ Available area/Site geometry

"] Site slope/Drainage patterns

[ Site soils/Geotechnical factors

0 Public safety

[ Other:

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TxDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

2.4 OFFSITE VEHICLE TRACKING CONTROLS:

_ Excess dirt/mud on road removed daily
~ Haul roads dampened for dust control

_ Loaded haul trucks to be covered with tarpaulin

Stabilized construction exit
"~ Daily street sweeping

Other:

7 Other:

2 Other:

2 Other:

2.5 POLLUTION PREVENTION MEASURES:

_ Chemical Management

Concrete and Materials Waste Management

_ Debris and Trash Management
Dust Control

1 Sanitary Facilities
Other:

_1 Other:

_ Other:

_ Other:

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate
additional sediment control measures have been incorporated

into this SWP3.

Stationing

Type

From

To

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets

located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 DEWATERING:
Dewatering discharges of accumulated stormwater, groundwater,

and surface water including discharges from dewatering of
trenches, excavations, foundations, vaults, and other points of
accumulation are prohibited unless managed by appropriate
controls to prevent and minimize the offsite discharge of sediment
and other pollutants.

2.9 INSPECTIONS:
All disturbed areas and erosion and sediment control devices shall

be inspected at least once every seven (7) days. Inspections shall
be performed by TxDOT as indicated on the Field Inspection and
Maintenance Report Form 2118 and retained in Attachment 2.5
of this SWP3.

When dewatering activities are present, a daily inspection will be
conducted once per day during those activities and documented
in accordance with CGP and TxDOT requirements.

2.10 MAINTENANCE:
Control measures shall be properly installed according to

specifications. If it is determined that a BMP or control

measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next

anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained
in Attachment 2.5 of this SWP3.
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DISCLAIMER

No warranty of any kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the "Texas Engineering Practice Act".

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

6/13/2025 4:15:29 PM
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DATE

STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit

required for projects with 1 or more acres disturbed soil. Projects with any
disturbed soil must protect for erosion and sedimentation in accordance with

Item 506.

List MS4 Operator (s) that may receive discharges from this project.
They may need to be notified prior to construction activities.

1.

2.
X No Action Required [J Required Action
Action No.

1. Prevent stormwater pollution by controlling erosion and sedimentation in
accordance with TPDES Permit TXR 150000

2. Comply with the SW3P and revise when necessary to control pollution or

required by the Engineer.

3. Post Construction Site Notice (CSN) with SW3P
the site,

information on or near
accessible to the public and TCEQ, EPA or other inspectors.

When Contractor project specific locations (PSL's) increase disturbed soil
area to 5 acres or more, submit NOI to TCEQ and the Engineer.

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

USACE Permit required for filling,
water bodies, rivers, creeks,

dredging, excavating or other work in ony
streams, wetlands or wet areas.

The Controctor must adhere to all of the terms and conditions associoted with

the following permit(s):

No Permit Required

Nationwide Permit+ 14 - PCN not Required
wetlands affected)

(less than 1/10th acre waoters or

Nationwide Permit 14 - PCN Required (1/10 to <1/2 aocre, 1/3 in tidal waters)

Individual 404 Permit Required

X
(i
(i
(i
(i

Other Nationwide Permit Required: NwP#

Required Actions: List waters of the US permit applies to,
and check Best Management Practices planned to control
and post-project TSS.

location in project
erosion, sedimentation

The elevation of the ordinary high waoter marks of any areas requiring work
to be performed in the waoters of the US requiring the use of a nationwide
permit can be found on the Bridge Layouts.

Best Management Practices:

Erosion Sedimentation Post-Construction TSS
X Temporary Vegetation X siit Fence X vegetative Filter Strips
X Blankets/Matting (X Rock Berm [[] Retention/Irrigation Systems

O Muten

[ sodding

[ interceptor Swale

[J piversion Dike

[J Erosion Control Compost
[JMuich Filter Berm ond Socks

[J trianguiar Filter Dike
[ sond Bag Berm

[ straw Bale Dike

[ Brush Berms

[J Erosion Control Compost

[ Extended Detention Basin
[ constructed wetlonds
[ wet Basin
[ Erosion control Compost
[JMuich Filter Berm and Socks
[J Muten Filter Berm and Socks [ ] Compost Filter Berm and Socks
[] compost Filter Berm and Socks [_| Compost Filter Berm and Socks [ ] Vegetation Lined Ditches

[ stone Outlet Sediment Traps

[ sediment Basins

[J sond Fitter Systems
X crossy swales

111. CULTURAL RESOURCES

Refer to TxDOT Standard Specifications in the event historical issues or
archeological artifacts are found during construction. Upon discovery of
archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease
work in the immediate area ond contact the Engineer immediately.

Eg No Action Required [] Required Action

Action No.

1.
2.

IV. VEGETATION RESOURCES

Preserve native vegetation to the extent proctical.

Contractor must adhere to Construction Specification Requirements Specs 162,
164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
invasive species, beneficial landscaping, and tree/brush removal commitments.

[] No Action Required Eﬂ Required Action

Action No.

1. Minimize the amount of vegetation cleored. Removal of native vegetation,
particularly mature native trees ond shrubs should be avoided. Impacted
vegetation should be replaced with in-kind on-site replacement/restoration of
native vegetation.

2. To minimize adverse effects, activities should be planned to preserve mature
trees, particularly acorn, nut or berry producing varieties. These types of
vegetation have high value to wildlife as food and cover.

3. The use of any non-native vegetation in landscaping and revegetation is
discouraged. Locally odapted native species should be used.

4, The use of seed mix thaot contoins seeds from only regional ecotype native
species is recommended.

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[] No Action Required X Required Action

Action No.

1. Contractors will be informed to avoid harming all wildlife species if

encountered ond al low them to sofely leave the project site. Due diligence

should be used to avoid killing or harming any wildlife species in the

implementation of tronsportation projects.

2. Apply hydromulching and/or hydroseeding in areas for soil stabilization
and/or revegetation of disturbed areas around wetlands and in ripariaon areas.

3. If erosion control blankets or mats will be used, the product should not
contain netting, but should only contain loosely woven naotural fiber netting
in which the mesh design al lows the threads to move, therefore allowing
expansion of the mesh openings. Plastic netting should be avoided.

4, Project staging areas, stockpiles, temporary construction easements, and
other project related sites should be situated in previously disturbed areas
to avoid or minimize impacts to sensitive or unique habitats including intoct
native vegetation, floodplains, riparian corridors, wetlands, playa lakes, and
hobitot for wildlife species.

If any of the listed species are observed, cease work in the immediate areq,
do not disturb species or habitat and contact the Engineer immediately. The
work may not remove active nests from bridges and other structures during
nesting season of the birds associated with the nests. If caves or sinkholes
are discovered, cedase work in the immediate areq, and contact the

Engineer immediately.

V1. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General (applies to all projects):
Comply with the Hozard Communication Act (the Act) for personnel who will be working with
hazardous materials by conducting safety meetings prior to beginning construction and
moking workers aware of potential hozards in the workplace. Ensure thot all workers are
provided with personal protective equipment appropriate for any hazardous materials used.

Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
used on the project, which may include, but are not |imited to the following categories:
Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
compounds or additives. Provide protected storage, off bore ground ond covered, for
products which may be hazardous. Maintain product labelling as required by the Act.
Maintoin an adequate supply of on-site spill response maoterials, as indicaoted in the MSDS.
In the event of a spill, toke actions to mitigate the spill as indicoted in the MSDS,

in accordance with safe work practices, and contoct the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
of all product spills.

Contact the Engineer if any of the following are detected:

* Dead or distressed vegetation (not identified as normal)
* Traosh piles, drums, conister, barrels, etc.

* Undesirable smells or odors

* Evidence of leaching or seepage of substonces

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

O ves M No

If "No", then no further action is required.
If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.

Are the results of the asbestos inspection positive

O ves M No

If "Yes", then TxDOT must retain a DSHS
the notification,

(is asbestos present)?

| icensed asbestos consultant to assist with
develop abatement/mitigation procedures, and perform management

activities as necessary. The notification form to DSHS must be postmarked at leost
15 working days prior to scheduled demelition.

If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any
scheduled demolition.

In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordinotion between the Engineer and
asbestos consultant in order to minimize construction delays and subsequent claims.

Any other evidence indicating possible hazardous materials or contamination discovered
on site. Hazardous Materials or Contomination Issues Specific to this Project:

X No Action Required [J Required Action

Action No.
1.
OTHER ENVIRONMENTAL ISSUES

(includes regional

VIl.

issues such as Edwards Aquifer District, etc.)

[] No Action Required X Required Action

Action No.

1. Project is_ located within the Edwards Aquifer Recharge Zone. A TCEQ_ opproved
contributing zone plan (CZP) is required before start of construction.

2. Comply with CZP and CZP approval letter.

3. Maintain copies of the CZP gnd CZP approval

letter onsite or immediately
avai lable during construction.

LIST OF ABBREVIATIONS

BVP:
CGP:
DSHS:
FHWA:

MOU:  Memorandum of Understanding

Best Monogement Proctice

Construction General Permit

Texas Department of State Health Services
Federal Higrway Administration
Memorandum of Agreement

—

I Texas Department of Transportation

Design
Division
Standard

Municipal Separate Stormwater Sewer System
Migratary Bird Treaty Act

Notice of Termination

Nationwide Permit

Notice of Intent

Spill Prevention Control and Countermeasure
Storm Water Pol lution Prevention Plan
Pre-Construction Notification

:  Project Specific Location

Texas Camission on Envirormental Quality

ENVIRONMENTAL PERMITS,
ISSUES AND COMMITMENTS

EPIC

Texas Pollutant Discharge El imination Syst

P FILE: epic.dgn
Texas Parks and Wildlife Depa-tment

DN: TXDOT ‘CK: RG ow: VP ck: AR

@©TxDOT: February 2015 CONT [SECT JoB HIGHWAY

Texas Department of Transportation

REVISIONS
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Threotened and Endangered Species
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Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

4’ minimum steel or wood posts spaced at 6’ to 8°.
RA T
£/+Sof+wood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE44L4!B24E§

Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
f/{Fas-l-en fabric to the top strond of the wire using

hog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a trock undercorrioge copable of producing |inear soil impressions
Attach the wire mesh ond fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 172" to 2" in depth.
posts using 4 evenly spoced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)

(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfill ond hond taomp.

TEMPORARY SEDIMENT CONTROL FENCE

st

Filter fabric 3’ min. width. Dozer tracks create track imprints
Top of Fence \ parallel to the slope contour.
\‘ Backfill & hand tamp. 90° Embed posts 18" min.
FLOW\ 4\ or Anchor if in rock.
y
N/ f W/
me WY |
6" V%AWN/W/A\\Y/A\V/
INININTINING

‘/”A)\\\//\\\\/A\ VANV ANVVAN

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
§® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream per imeter N SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land LEGEND
runoff. A 2 yeor storm frequency may be used to calculate the flow rate . POLLUT ION CONTROL MEASURES
to be filtered. Sediment Control Fence

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4@7

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from a droinoge area larger than 2 acres. FILE: eolld o TXDOT ‘CK: o ‘Dw: VP ‘DN/CK: s
@TXDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 1755| 03 010 FM 3405
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Excavation (If shown on
construction drawings)

Galvanized Woven Wire Mesh
(for Types 2 & 3)

Width for payment

—

Unconcentrated

DISCLAIMER:!

No warronty of any kind is made by TxDOT for ony purpose whatsoever.

The use of this standord is governed by the "Texas Engineering Practice Act".

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damaoges resulting from its use.
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T Sheet Flow Earth 7
— Length for poymﬁ embankmen+t Y/ \" \" \V Y \" \v ,
— =
—_— /
— Toe of slope
//////// - SEE NOTE 6
— -
—_— /
A "V" Shape may ?e used for
higher velocity flows.
(See "V" Shape Plan View below) FILTER DAM AT CHANNEL SECTIONS
V" 4 win. FILTER DAM AT SEDIMENT TRAP o OR —<WFOD—— OR — oD
>———
~ % |} —@D—— OR GENERAL NOTES
N/ ” ’ Notive rock or other 1. If shown on the plans or directed by the Engineer, filter dams should
2 suitable material be placed near the toe of slopes where erosion is anticipated, upstream
: Width for Payment ond/or downstream at drainage structures, and in roadway ditches and
Optional Sandbags ’
(See Usage ° FILTER DAM AT TOE OF SLOPE channels to collect sediment.
Guidelings) 2' Min, Level Crested Weir . . o
. C --— 2 2. Moterials (aggregate, wire mesh, sondbags, etc.) shall be as indicated
41,— by the specification for "Rock Filter Doms for Erosion and Sedimentation
| M. Control".
‘ 3. The rock filter dom dimensions shall be as indicoted on the SW3P plons.
Ditch Flow $ 4, Side slopes should be 2:1 or flatter. Dams within the safety zone shall
3:1 Max. ‘ 3:1 Max. > W X have sideslopes of 6:1 or flatter.
RPN D= DY I PN
N 4" Min 5. Maintain a minimum of 1’ between top of rock filter dom weir and top of
/\‘/ C -« L= ¥iin. embankment for filter dams at sediment traps.
‘ PROF ILE 6. Filter dams should be embedded a minimum of 4" into existing ground.
|
I
‘ 7. The sediment trap for ponding of sediment laden runoff shall be of the
‘ dimensions shown on the plans.
i w 8. Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized
" Sack Gabions PLAN VIEW Galvanized woven 2 Min. woven wire mesh with 1" diometer hexagonal openings. The aggregate shall
‘ wire mesh be placed on the mesh to the height & slopes specified.
. (for Types 2 & 3) The mesh shall be folded at the upstream side over the aggregate and
tightly secured to itself on the downstream side using wire ties or
o See Note 4 hog rings. For in stream use, the mesh should be secured or staked to the
.-.«.-zoz‘:‘t’:‘:’:‘:‘:‘:‘« 2 stream bed prior to aggregate placement.
B ke ) Types 1 & 2 = 18"
KRR . .
S ‘ Open graded Type 3 = 36" 9. Sack Gabions should be staked down with ¥i" dia. rebar stokes, and have a
\ rock double-twisted hexagonal weave with a nominal mesh opening of 2 %" x 3 V4"
A o= M/S _ )3:3‘1*}5’\::\ M‘jj\:ms 10. Flow outlet should be onto a stabilized area (vegetation, rock, etc.).
- ¥" Dia. _A4" Min. § 11. The guidel ines shown hereon are suggestions only and may be modified by
| Rebar Stakes SECTION C-C the Engineer.
Direction StbL 1WA
of Flom PLAN SHEET LEGEND
| [ el B STLRK i
W oamaamme ROCK FILTER DAM USAGE CUIDELINES Type 1 Rock i11er Dom
st SR ey oy i _
N NN VA ssscessceteeny N N Rock Filter Dams should be constructed downstream from disturbed areas .
/\(I WAZZNIN to intercept sediment from overland runoff and/or concentrated flow. Type 2 Rock Filter Dam

The dams should be sized to filter a maximum flow through rate of 60
GPM/FT2 of cross sectional area. A 2 year storm frequency may be used

Type 3 Rock Filter Dam

PLAN VIEW SECTION B-B to calculate the flow rate.
Type 4 Rock Filter Dam
, , s Type 1 (18" high with no wire mesh) (3" to 6" oggregate): Type 1 may be
3, 6 or 9 used ot the toe of slopes, around inlets, in small ditches, ond at dike or ‘ ® Desi
swale outlets. This type of dom is recommended to control erosion from a - D;’;;%{,’,,
Galvanized Steel Galvanized Steel drainage area of 5 acres or less. Type 1 may not be used in concentrated ITexas Department of Transportation Standard
Wire Mesh A Wire Mesh high velocity flows (approximently 8 Ft/Sec or more} in which aggregate

Dia.

wash out may occur. Sandbags may be used at the embedded foundotion
(4" deep min.) for better filtering efficiency of low flows if called for
on the plans or directed by the Engineer.

Type 2
used

(18" high with wire mesh) (3" to 6" aggregate):
in ditches ond at dike or swale outlets.

Type 2 may be

Type 3 (36" high with wire mesh) (4" to 8" aggregate):
in stream flow and should be secured to the streom bed.

Type 3 may be used

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

ROCK FILTER DAMS
EC(2)-16

Tyze 4 I(?GCK EGDTOTS)* (3;. fo 6° cggr?gcfe)=*Ty;I>ed4 May be used in ditches FILE: ec216 DN: TXDOT ‘CK:KM ‘DW: VP ‘DN/CK: LS

and smal ler channels to form an erosion control dam, © Tx0oT: JULY 2076 — T = S

TYPE 4 (SACK GABIONS) SECTION A-A Type 5: Provide rock filter dams as shown on plans. REVISIONS 1755| 03 010 FM 3405
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DATE:

cable to all work that disturbs 5 or more acres

The following TCEQ requirements (Form TCEQ-0592A, Rev. 7/15/15) are appl
Il iamson Counties and must be adhered to by the

in the contributing zone of the Edwards Aquifer in Hays, Travis and/or W
Contractor and all Subcontractors:

1. A written notice of construction must be submitted to the TCEQ regional office at least 48 hours prior to the stort of ony ground disturbonce or construction activities. This notice must include:
- the name of the approved project;
- the activity start dote; and
- the contact information of the prime contractor.

2. All contractors conducting regulated activities associated with this project should be provided with complete copies of the approved Contributing Zone Plan (CZP) and the TCEQ letter
indicating the specific conditions of its approval. During the course of these regulated activities, the contractor (s} should keep copies of the opproved plan and approval letter on-site.

3. No haozardous substance storage tonk shall be installed within 150 feet of o water supply source, distribution system, well, or sensitive feature.
4, Prior to beginning any construction activity, all temporary erosion and sedimentation (E&S) control measures must be properly installed aoand maintained in accordance with the manufacturers
specifications. If inspections indicate a control has been used inappropriately, or incorrectly, the applicant must replace or modify the control for site situations. These controls must remain
in place until the disturbed areas have been permanently stabilized.
5. Any sediment that escapes the construction site must be collected and properly disposed of before the next rain event to ensure it is not washed into surface streoms, sensitive features, etc.

6. Sediment must be removed from the sediment trops or sedimentation basins when it occupies 50% of the basin’s design capacity.

7. Litter, construction debris, and construction chemicals exposed to stormwater shall be prevented from being discharged offsite.

8. All excavated material that will be stored on-site must have proper E&S controls.
9. If portions of the site will have o cease in construction activity lasting longer than 14 days, soilstabilization in those areas shall be initioted as soon as possible prior to the 14th day of
inoctivity. If activity will resume prior to the 21st day, stabilizaotion measures are not required. If drought conditions or inclement weather prevent oction by the 14th day, stabilization

measures shall be initiaoted as soon as possible.

10. The following records should be maintained and made available to the TCEQ upon request:
- the daotes when major grading octivities occur;
- the dates when construction octivities temporarily or permanently cease on a portion of the site; and
- the daotes when stabilization measures are initiated.

11. The holder of any approved CZP must notify the appropriate regional office in writing and obtain approval from the executive director prior to initiating ony of the fol lowing:

A. any physical or operational modification of any best management practices (BMPs) or structure(s), including but not |imited to temporary or permonent ponds, dams, berms, silt fences, and
diversionary structures;

B. any change in the nature or character of the reguloted activity from that which was originally approved;

C. any change that would significantly impact the ability to prevent pollution of the Edwards Aquifer; or

D. ony development of lond previously identified as undeveloped in the approved contributing zone plan.

TCEQ REGIONAL OFFICE

Austin Regional Office
12100 Park 35 Circle
Bldg A, Room 179
Austin, Texas 78753
Phone: (512) 339-2929
Fax: (512) 339-3795

=g prastin

District
l Texas Department of Transportation| Standard

TCEQ REQUIREMENTS FOR
THE CONTRIBUTING ZONE
OF THE
EDWARDS AQUIFER

(DISTURBING 5 OR MORE ACRES)

TCEQ-CZ-19(AUS)
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Attachment H - Inspection, Maintenance, Repair, and Retrofit Plan

Highway: FM 3405
CSJ 1755-03-010
Limits: FM 3405 from 0.348 mi east of Ronald Reagan Blvd to 0.228 mi west of Georgetown
Heights Drive
Williamson County

These maintenance guidelines were prepared at the request of the Texas Commission on Environmental Quality
(TCEQ) with regard to their approval of a Contributing Zone Plan for the above referenced project. These
guidelines apply to the portions of the project that are subject to the Edwards Aquifer Rules.

Pest management: Any vegetated areas that have noxious vegetation, insects or other pests will be remedied
with the minimum amount of a selective pesticide necessary to control the pest. All chemicals are EPA labeled,
registered, and approved. Personnel licensed and/or trained according to Texas Department of Agriculture
(TDA) laws and regulations will apply pesticides. Records are kept for each application in accordance with TDA
laws and regulations.

Seasonal mowing and vegetation management: Right of Way areas, which include the areas of grassy swales,
will be mowed by contract. The cutting height is usually 5-7 inches for all areas.

Inspection cycles: Maintenance forces will review roadways and roadsides on a regular basis, most of which
are visited within a weekly cycle. Drainage ditches and structures are inspected after large storms with
consideration for any damage to grass cover, litter accumulation, or erosion. Any problem areas are duly noted
particularly if there is an absence of vegetation, any accumulation of brush, debris or litter, and/or any areas of
significant erosion. These items will then be scheduled for repair on a priority basis.

Debris and litter removal: Litter, debris and brush accumulation is assessed not only for aesthetic reasons but
also for the tendency to clog drainage paths or impede the intended flow of a structure’s hydraulic design.
Areas are cleaned periodically by state forces or by an outside contractor. Areas documented as trouble spots
are scheduled on a priority basis.

Sediment removal: The removal or accumulated sediment will occur before it adversely affects the intended
performance of any drainage design. Sedimentation or excessive deposition of silt should not normally occur
in grassy swale areas. However, they will be monitored for spills, sediment or any other deleterious material
that may originate from other areas beyond the State right-of-way. Records and diaries are maintained for the
ongoing activities performed by state forces and their contractors.

Repair and Retrofit: If minor repairs are needed to water quality controls, their components, or parts, it can be
done with maintenance or contracted personnel. Major repairs or retrofits however, must come through the
Design section or consultants for engineering data and structural approval.

The TxDOT Maintenance Supervisor may be contacted for questions that pertain to the maintenance of this
roadway. He has approved these guidelines and signed below.

Mr. Douglas Havins Dﬁ% Co HHaviina pate 11-19-2025

Maintenance Supervisor TxDOT
Georgetown Area Office

2727 South Austin Ave
Georgetown, Texas 78626
(512) 930-4700



Attachment J: Measures for Minimizing Surface Stream
Contamination

The following temporary BMPs and measures will prevent pollution of surface water that originates on-
site or flows off-site including pollution caused by contaminated stormwater runoff from the site:

e Temporary sediment control fence

e Temporary Rock Filter Dam

e Stabilized construction entrance and exit

¢ Construction sequencing to reduce disturbed area
e Temporary vegetative stabilization

Details for quantities, placement, maintenance and inspection of the temporary BMPs and practices are
shown in the construction plan set in SWP3 and EPIC sheets.



Attachment K: Volume and Character of Stormwater

The proposed project is located within the Edwards Aquifer Contributing Zone. The project outfalls to
Tributary 1 & 2 To North Fork San Gabriel River. The project has off-site drainage area flowing thought
the project limits as well as on-site (interior) drainage areas.

Grassy swales to provide permanent BMP for TSS removal. Flow calculations for the 2-, 5-, 10-,25-, 50-,
100- and 500-year storm events for existing and proposed conditions may be reviewed in the construction
plans on pages titled “Hydrologic Data Sheet for Existing Interior Drainage Areas” and Hydrologic Data
Sheet for Proposed Interior Drainage Areas”.

Pre-construction runoff coefficient: 0.48

Post-construction runoff coefficient: 0.55
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TCEQ REQUIREMENTS FOR THE EDWARDS AQUIFER CONTRIBUTING ZONE 1755-03-010

BEGIN STA END STA |DISTANCE]EXIST PVMT| PROP PVMT PRE DEV POST DEV | AVG ANNUAL | TSS REMOVAL
WIDTH WIDTH IMPERVIOUS | IMPERVIOUS|PRECIPITATION
AREA AREA
FT FT FT AC AC IN LBS
93+40.00 159+76.76 | 6636.76 20-60 27-63 5.19 7.71 32 2176
BMP PROVIDED FOR THE EDWARDS AQUIFER CONTRIBUTING ZONE
ABATEMENT |BEGIN STA] END STA EB/WB IMPERVIOUS] PROPOSED BMP AVG ANNUAL MIN SWALE TSS LOAD
AREA ID AREA BMP EFFECIENCY|PRECIPITATION LENGTH REMOVED
AC % IN FT Lr
EB CLV C-E 132+00 137+05 EB 0.22 Grassy Swale 70 32 121 176
EB CLV D-E 140+90 147+10 EB 0.30 Grassy Swale 70 32 145 238
EB TRIB 2 147+10 156+92 EB 0.64 Grassy Swale 70 32 145 504
WB TRB 1-W 89+45 99+00 WB 0.93 Grassy Swale 70 32 139 736
WB TRB 1 -E 112+20 116+82 WB 0.76 Grassy Swale 70 32 138 628
TOTAL 2282
‘q‘\\\\\
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Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009

Project Name: FM 3405
Date Prepared: 9/30/2025

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

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.

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

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

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

Pages 3-27 to 3-30

where: Ly 7otaL ProvecT = Required TSS removal resulting from the proposed development = 80% of increased load

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

Site Data: Determine Required Load Removal Based on the Entire Project
County = Williamson

Total project area included in plan * = 19.76 acres
Predevelopment impervious area within the limits of the plan * = 5.19 acres
Total post-development impervious area within the limits of the plan* = 7.69 acres
Total post-development impervious cover fraction * = 0.39
P= 32 inches
L rotaL prosecT = 2176 Ibs.

* The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 18

Drainage Basin/Outfall Area No.= EB CLV CE

Total drainage basin/outfall area = 0.69 acres
Predevelopment impervious area within drainage basin/outfall area = 0.12 acres
Post-development impervious area within drainage basin/outfall area = 0.22 acres
Post-development impervious fraction within drainage basin/outfall area = 0.32
L this sasin = 87 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale
Removal efficiency = 70 percent

QLU

W,

11/21/2025

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter
Constructed Wetland
Extended Detention

Grassy Swale

Retention / Irrigation

$Sand Filter
Stormceptor

Vegetated Filter Strips

Vortechs
Wet Basin
Wet Vault

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

RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)

where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
As = Pervious area remaining in the BMP catchment area

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

Ac= 0.69 acres
A= 0.22 acres
Ap= 0.47 acres
Lg= 176 Ibs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area
Desired Ly tis sasin = 176 Ibs.
F= 1.00

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348

Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.27
On-site Water Quality Volume = 2682 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 536
Total Capture Volume (required water quality volume(s) x 1.20) = 3218 cubic feet

Pages 3-34 to 3-36



15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.69 acres
Impervious Cover in Drainage Area = 0.22 acres
Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0.0175 ft/ft
Side Slope (z) = 4
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = 0.46
Acs = cross-sectional area of flow in Swale = 0.74 sf
Pw = Wetted Perimeter = 3.66 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.20 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q =1.49 Acg RHM s08

n
p=0134xQ 5 = 0.94 feet
y1 67 SU 5
Q=CiA= 0.35 cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/Acs = 0.47 ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 140.91 feet

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

15B. Alternative Method using Excel Solver

Design Q=CiA= 0.35 cfs
Manning's Equation Q = 1.01 cfs Error 1= -0.66
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity 0.47 ft/s
Minimum Length = 140.91 ft

Instructions are provided to the right (blue comments).

Design Width = 4 ft

Design Discharge = 0.72 cfs Error 2 = -0.37
Design Depth = 0.33 ft
Flow Velocity = 0.41 cfs

Minimum Length = 121.58 ft



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: FM 3405
Date Prepared: 9/30/2025

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

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

Characters shown in red are data entry fields.

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

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

where: Ly 7otaL ProvecT = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = Netincrease in impervious area for the project
P = Average annual precipitation, inches

Site Data: Determine Required Load Removal Based on the Entire Project
County = Williamson

Total project area included in plan * = 19.76 acres
Predevelopment impervious area within the limits of the plan * = 5.19 acres
Total post-development impervious area within the limits of the plan* = 7.69 acres
Total post-development impervious cover fraction * = 0.39
P= 32 inches
-
L rotaL prosecT = 2176 Ibs. "....+..........................."{

* The values entered in these fields should be for the total project area.

DAVID H. ZUMLKE
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Number of drainage basins / outfalls areas leaving the plan area = 18

Drainage Basin/Outfall Area No.= EB CLV D-E

Total drainage basin/outfall area = 0.76 acres
Predevelopment impervious area within drainage basin/outfall area = 0.19 acres
Post-development impervious area within drainage basin/outfall area = 0.30 acres
Post-development impervious fraction within drainage basin/outfall area = 0.39
L this sasin = 96 Ibs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation

$Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

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

Ac= 0.76 acres
A= 0.30 acres
Ap= 0.46 acres
Lg= 238 Ibs

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

Desired Ly tis sasin = 238 Ibs.
F= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.30
On-site Water Quality Volume = 3359 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 672
Total Capture Volume (required water quality volume(s) x 1.20) = 4030 cubic feet

11/21/2025



15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.76 acres
Impervious Cover in Drainage Area = 0.30 acres
Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0.025 ft/ft
Side Slope (z) = 4
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = 0.49
Acs = cross-sectional area of flow in Swale = 0.73 sf
Pw = Wetted Perimeter = 3.62 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.20 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q =1.49 Acg RHM s08

n
p=0134xQ 5 = 0.90 feet
y1 67 SU 5
Q=CiA= 0.41 cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/Acs = 0.56 ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 168.42 feet

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

15B. Alternative Method using Excel Solver

Design Q=CiA= 0.41 cfs
Manning's Equation Q = 1.21 cfs Error 1= -0.80
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity 0.56 ft/s
Minimum Length = 168.42 ft

Instructions are provided to the right (blue comments).

Design Width = 4 ft

Design Discharge = 0.86 cfs Error 2 = -0.45
Design Depth = 0.33 ft
Flow Velocity = 0.48 cfs

Minimum Length = 145.31 ft



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009

Project Name: FM 3405
Date Prepared: 9/30/2025

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

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

Characters shown in red are data entry fields.

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

1. The Required Load Reduction for the total project:

where:

Calculations from RG-348 Pages 3-27 to 3-30

Page 3-29 Equation 3.3: Ly = 27.2(AyxP)
L toTaL prosecT = Required TSS removal resulting from the proposed development = 80% of increased load

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

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

County = Williamson

Total project area included in plan * = 19.76 acres
Predevelopment impervious area within the limits of the plan * = 5.19 acres
Total post-development impervious area within the limits of the plan* = 7.69 acres
Total post-development impervious cover fraction * = 0.39
P= 32 inches
L rotaL prosecT = 2176 Ibs.

* The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 18

Predevelopment impervious area within drainage basin/outfall area
Post-development impervious area within drainage basin/outfall area
Post-development impervious fraction within drainage basin/outfall area

Drainage Basin/Outfall Area No.= EB TRIB 2

1.31 acres
0.36 acres
0.64 acres
0.49

Lyt Tis Basin = 244 Ibs.

Total drainage basin/outfall area

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
$Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

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

where:

RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)

Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area

As = Pervious area remaining in the BMP catchment area

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

Ac= 1.31 acres
A= 0.64 acres
Ap= 0.67 acres
Lg= 504 Ibs

11/21/2025

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

Desired Ly this Basin =

F=

504

1.00

Ibs.

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

Calculations from RG-348

Pages 3-34 to 3-36

Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.35
On-site Water Quality Volume = 6682 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 1336
Total Capture Volume (required water quality volume(s) x 1.20) = 8018 cubic feet



15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 1.31 acres
Impervious Cover in Drainage Area = 0.64 acres
Rainfall intensity = i = 1.1 in/hr

Swale Slope = 0.025 ft/ft
Side Slope (z) = 4
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = 0.53
Acs = cross-sectional area of flow in Swale = 1.36 sf
Pw = Wetted Perimeter = 5.53 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.25 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q =1.49 Acg RHM s08

n
p=0134xQ 5 = 2.80 feet
y1 67 SU 5
Q=CiA= 0.76 cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/Acs = 0.56 ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 168.42 feet

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

15B. Alternative Method using Excel Solver

Design Q=CiA= 0.76 cfs
Manning's Equation Q = 1.21 cfs Error 1= -0.44
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity 0.56 ft/s
Minimum Length = 168.42 ft

Instructions are provided to the right (blue comments).

Design Width = 4 ft

Design Discharge = 0.86 cfs Error 2 = -0.10
Design Depth = 0.33 ft
Flow Velocity = 0.48 cfs

Minimum Length = 145.31 ft



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: FM 3405
Date Prepared: 9/30/2025

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

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

Characters shown in red are data entry fields.

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

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

where: Ly 7otaL ProvecT = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = Netincrease in impervious area for the project
P = Average annual precipitation, inches

Site Data: Determine Required Load Removal Based on the Entire Project
County = Williamson

Total project area included in plan * = 19.76 acres
Predevelopment impervious area within the limits of the plan * = 5.19 acres
Total post-development impervious area within the limits of the plan* = 7.69 acres |‘
Total post-development impervious cover fraction * = 0.39 - '
P= 32 inches # * f'
’ v
”> A EE AR R R R EE A
L otaL prosECT = 2176 Ibs. /¢ 5
* The values entered in these fields should be for the total project area. .f... T T T T T
» .
. | 4 83450 7
Number of drainage basins / outfalls areas leaving the plan area = 18 ‘9 * -

) ) - ) ) . g ts
: W/oNAL B
Drainage Basin/Outfall Area No. = WB TRIB 1-W N
Total drainage basin/outfall area 215 acres
Predevelopment impervious area within drainage basin/outfall area 0.91 acres
Post-development impervious area within drainage basin/outfall area 0.93 acres
Post-development impervious fraction within drainage basin/outfall area 0.43

Lyt Tis Basin = 17 Ibs.

11/21/2025

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation

$Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

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

Ac= 215 acres

A= 0.93 acres
Ap= 1.22 acres
Lg= 736 Ibs

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

Desired Ly tis sasin = 736 Ibs.
F= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.32
On-site Water Quality Volume = 10073 cubic feet

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

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 2015
Total Capture Volume (required water quality volume(s) x 1.20) = 12087 cubic feet



15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 2.15 acres
Impervious Cover in Drainage Area = 0.93 acres
Rainfall intensity = i = 1.1 in/hr

Swale Slope = 0.0211 ft/ft
Side Slope (z) = 4
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = 0.51
Acs = cross-sectional area of flow in Swale = 2.33 sf
Pw = Wetted Perimeter = 8.45 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.28 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q =1.49 Acg RHM s08

n
p=0134xQ 5 = 5.73 feet
y1 67 SU 5
Q=CiA= 1.20 cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/Acs = 0.52 ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 154.73 feet

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

15B. Alternative Method using Excel Solver

Design Q=CiA= 1.20 cfs
Manning's Equation Q = 111 cfs Error 1= 0.09
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity 0.52 ft/s
Minimum Length = 154.73 ft

Instructions are provided to the right (blue comments).

Design Width = 6.4 ft

Design Discharge = 1.20 cfs Error 2 = 0.00
Design Depth = 0.33 ft
Flow Velocity = 0.47 cfs

Minimum Length = 139.61 ft



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: FM 3405
Date Prepared: 9/30/2025

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

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

Characters shown in red are data entry fields.

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

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

where: Ly 7otaL ProvecT = Required TSS removal resulting from the proposed development = 80% of increased load
Ay = Netincrease in impervious area for the project
P = Average annual precipitation, inches

Site Data: Determine Required Load Removal Based on the Entire Project -‘ﬁ"'\\'\.\

County = Williamson - OF
5N 3

Total project area included in plan * = 19.76 acres AL EL Rl
Predevelopment impervious area within the limits of the plan * = 5.19 acres o - ‘j\ ‘l
Total post-development impervious area within the limits of the plan* = 7.69 acres . l
Total post-development impervious cover fraction *=|  0.39 | “ i '

p= 32 inches ; - }

s A L L LA RS LEL

L rotaL prosecT = 2176 Ibs. , BM‘ I u H. II-HL KE '

* The values entered in these fields should be for the total project area. lf’ . -;

Number of drainage basins / outfalls areas leaving the plan area = 178 .9 Q
4!
Drainage Basin/Outfall Area No.= WB TRIB 1-E
Total drainage basin/outfall area = 2.07 acres
Predevelopment impervious area within drainage basin/outfall area = 0.65 acres
Post-development impervious area within drainage basin/outfall area = 0.76 acres
Post-development impervious fraction within drainage basin/outfall area = 0.37

Lyt Tis Basin = 96 Ibs.

11/21/2025

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Grassy Swale

Removal efficiency = 70 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation

$Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

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

Ac= 0.81 acres
A= 0.81 acres
Ap= 0.00 acres
Lg= 628 Ibs

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

Desired Ly tis sasin = 628 Ibs.
F= 1.00
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 4.00 inches
Post Development Runoff Coefficient = 0.82
On-site Water Quality Volume = 9601 cubic feet

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

Off-site area draining to BMP = 1.29 acres
Off-site Impervious cover draining to BMP = 0.51 acres
Impervious fraction of off-site area = 0.40
Off-site Runoff Coefficient = 0.30
Off-site Water Quality Volume = 5706 cubic feet
Storage for Sediment = 3061

Total Capture Volume (required water quality volume(s) x 1.20) = 18368 cubic feet



15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 2.07 acres
Impervious Cover in Drainage Area = 0.76 acres
Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0.0227 ft/ft
Side Slope (z) = 4
Design Water Depth =y = 0.33 ft
Weighted Runoff Coefficient = C = 0.48
Acs = cross-sectional area of flow in Swale = 2.05 sf
Pw = Wetted Perimeter = 7.60 feet
Ry = hydraulic radius of flow cross-section = Acg/Py, = 0.27 feet
n = Manning's roughness coefficient = 0.2

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

Manning's Equation: Q =1.49 Acg RHM s08

n
p=0134xQ 5 = 4.88 feet
y1 67 SU 5
Q=CiA= 1.09 cfs
To calculate the flow velocity in the swale:
V (Velocity of Flow in the swale) = Q/Acs = 0.53 ft/sec
To calculate the resulting swale length:
L = Minimum Swale Length =V (ft/sec) * 300 (sec) = 160.48 feet

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

15B. Alternative Method using Excel Solver

Design Q=CiA= 1.09 cfs
Manning's Equation Q = 1.15 cfs Error 1= -0.06
Swale Width= 6.00 ft

Instructions are provided to the right (green comments).

Flow Velocity 0.53 ft/s
Minimum Length = 160.48 ft

Instructions are provided to the right (blue comments).

Design Width = 1/4/1900 ft

Design Discharge = 0.82 cfs Error 2 = 0.27
Design Depth = 0.33 ft
Flow Velocity = 0.46 cfs

Minimum Length = 138.46 ft



Agent Authorization Form
For Required Signature
Edwards Aquifer Protection Program
Relating to 30 TAC Chapter 213
Effective June 1, 1999

Lorena Roque Martinez, P.G. ,

Print Name

Austin District Environmental Project Planner ,

Title - Owner/President/Other

of Texas Department of Transportation '
Corporation/Partnership/Entity Name
have authorized David Zuhlke. P.E.
Print Name of Agent/Engineer
of Consor Engineering

Print Name of Firm

to represent and act on the behalf of the above named Corporation, Partnership, or Entity for
the purpose of preparing and submitting this plan application to the Texas Commission on
Environmental Quality (TCEQ) for the review and approval consideration of regulated
activities.

| also understand that:

1.

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

For those submitting an application who are not the property owner, but who have the
right to control and possess the property, additional authorization is required from the
owner.

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

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

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

TCEQ-0599 (Rev.04/01/2010) Page 1 of 2



SIGNATURE PAGE:

11/19/2025
Date
THE ST. §
County of §
BEFORE ME, the undersig authority, on this day personally appeared known

me is subscribed to the foregoing instrument, and acknowledged to
urpose and consideration therein expressed.

to me to be the person whose
me that (s)he executed same for

GIVEN under my hand and seal of office

NOTARY PUBLI

Typed or Printed Name of N

MY COMMISSION EXPIRES:

TCEQ-0599 (Rev.04/01/2010) Page 2 of 2



TCEQ Use Only

TCEQ Core Data Form

For detailed instructions on completing this form, please read the Core Data Form Instructions or call 512-239-5175.

SECTION I: General Information

1. Reason for Submission (If other is checked please describe in space provided.)

[XI New Permit, Registration or Authorization (Core Data Form should be submitted with the program application.)

[0 Renewal (Core Data Form should be submitted with the renewal form) [J other

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

for CN or RN numbers in

CN 600916712 Central Registry** RN

SECTION II: Customer Information

4. General Customer Information 5. Effective Date for Customer Information Updates (mm/dd/yyyy)

[ New Customer [J update to Customer Information [] change in Regulated Entity Ownership
[Cchange in Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts)

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

6. Customer Legal Name (If an individual, print last name first: eg: Doe, John) If new Customer, enter previous Customer below:
7. TX SOS/CPA Filing Number 8. TX State Tax ID (11 digits) 9. Federal Tax ID 10. DUNS Number (if
applicable)

(9 digits)
11. Type of Customer: [ corporation [ individual Partnership: [] General [] Limited
Government: [] City [] County [] Federal [] Local [] State [] Other [ sole Proprietorship [ other:
12. Number of Employees 13. Independently Owned and Operated?
[Jo-20 [J21-100 [J101-250 [J251-500 []501 and higher [ Yes O no

14. Customer Role (Proposed or Actual) — as it relates to the Regulated Entity listed on this form. Please check one of the following

®0wner |:| Operator |:| Owner & Operator D oth
er:

[Joccupational Licensee [J Responsible Party [ vce/BsA Applicant

2727 SOUTH AUSTIN AVE
15. Mailing
Address:

City Georgetown State > 1P 78627 ZIP+4
16. Country Mailing Information (if outside USA) 17. E-Mail Address (if applicable)

TCEQ-10400 (11/22) Page 1 of 3



18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable)

SECTION III: Regulated Entity Information

21. General Regulated Entity Information (If ‘New Regulated Entity” is selected, a new permit application is also required.)

[X] New Regulated Entity  [_] Update to Regulated Entity Name  [_] Update to Regulated Entity Information

The Regulated Entity Name submitted may be updated, in order to meet TCEQ Core Data Standards (removal of organizational endings such
as Inc, LP, or LLC).

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

FM 3405 from Ronald Reagan to GT Heights CSJ 1755-03-010

23. Street Address of

the Regulated Entity:

(No PO Boxes) .
City State ZIP ZIP+4

24. County

If no Street Address is provided, fields 25-28 are required.

25. Description to
FM 3405 from Ronald Reagan to GT Heights
Physical Location:

26. Nearest City State Nearest ZIP Code

Georgetown X 78602

Latitude/Longitude are required and may be added/updated to meet TCEQ Core Data Standards. (Geocoding of the Physical Address may be
used to supply coordinates where none have been provided or to gain accuracy).

27. Latitude (N) In Decimal: 30.704689 28. Longitude (W) In Decimal: -97.85135
Degrees Minutes Seconds Degrees Minutes Seconds
29. Primary SIC Code 30. Secondary SIC Code 31. Primary NAICS Code 32. Secondary NAICS Code
(4 digits) (4 digits) (5 or 6 digits) (5 or 6 digits)
33. What is the Primary Business of this entity? (Do not repeat the SIC or NAICS description.)
Roadway
34. Mailing
Address:
City State ZIp Z2IP +4
35. E-Mail Address:
36. Telephone Number 37. Extension or Code 38. Fax Number (if applicable)

TCEQ-10400 (11/22) Page 2 of 3



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

[] bam Safety

|:| Districts

X] Edwards Aquifer

|:| Emissions Inventory Air

[J industrial Hazardous Waste

|:| New Source

] Municipal Solid Waste . R [J ossF [ petroleum Storage Tank dprws
Review Air

[ sludge ] storm water [ Title v Air [ Tires [J used oil

[J voluntary Cleanup [J wastewater [] wastewater Agriculture [] water Rights [ other:

SECTION 1V: Preparer Information

40. Name: David Zuhlke 41. Title: Tech Practice Mgr,Water Resources
42. Telephone Number 43. Ext./Code 44. Fax Number 45. E-Mail Address
(713) 299-5271 N/A ( ) -N/A david.zuhlke@consoreng.com

SECTION V: Authorized Signature

46. By my signature below, | certify, to the best of my knowledge, that the information provided in this form is true and complete, and that | have signature authority
to submit this form on behalf of the entity specified in Section II, Field 6 and/or as required for the updates to the ID numbers identified in field 39.

TCEQ-10400 (11/22)

Company: Consor Engineering Job Title: Tech Practice Mgr,Water Resources
Name (In Print): David Zuhlke Phone: (713)299- 5271
Signature: Daved ;aééé@ Date: 11/21/2025
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