
April 11, 2023
AVO 37449.004

Ms. Ramie Hammonds
Development Services Director/Building Official
City of Sanger
201 Bolivar Street
P.O. Box 1729
Sanger, Texas 76266

Re: Palomino Bay Addition – Drainage Study in support of the Preliminary Plat
Second Review

Dear Ms. Hammonds,

Halff Associates, Inc. was requested by the City of Sanger to provide a review of the drainage study
and downstream assessment in support of the preliminary plat for the Palomino Bay development.  The
drainage study prepared Eikon Architects and Engineers was received on September 27, 2022. First
review comments were provided on October 24, 2022. A second submittal was received on November
28th, 2022 and comments were provide on December 14, 2022. A third submittal was received on
March 29, 2023.

We have completed our 3rd review and offer the following comments.  Please refer to the Denton
County Subdivision Rules and Regulations dated July 2009 for drainage criteria; hereafter referred to
as Criteria Manual.

General:

1. 1st /2nd /3rd Review Comment: Plans and plat are reviewed separately. Please note an accepted
drainage study is required prior to plat acceptance.
1st Review Response: An applicable drainage study as required per the current Denton County
Subdivision Rules and Regulations as outlined in Section VII – Chapter IV will be provided
prior to the final plat application.
2nd Review Comment: A drainage study needs to be completed prior to plat acceptance.
2nd Review Response: The proposed drainage analyses/plans are illustrated in the recently
submitted civil engineering plans. The design has been coordinated with Denton County
development services on the application and intent of the Denton County Drainage design
standards. The County is available to meet to discuss their drainage design requirements,
including intent and application. Please let us know if we can set up a meeting with the County.

2. 1st /2nd /3rd Review Comment: Please address comments on attached markups and provide
annotated responses on markups.
1st Review Response: Responses are on the markups
2nd Review Comment: Please provide annotated responses with next submittal
2nd Review Response: The responses are on the markups. Please see the final civil engineering
plans.
3rd Review Comment: It appears the annotated responses included are for review #1.
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3. Development is located adjacent to the Lake Ray Roberts flowage easement (elevation 645.5).
Please coordinate with USACE to obtain permission regarding runoff and velocities into the
flowage easement.
1st Review Response:  A meeting with USACE occurred on 11/10/22. USACE acceptable with
layout as long as velocities at or below 5 fps in final engineering plans.
2nd /3rd Review Comment: Noted. Please ensure velocities reaching the flowage easements are
less than 5cfs. Provide cross sections with hydraulic parameters to verify.
2nd Review Response: On November 1 0th, 2022 an in-person meeting was held at the at the
Lake Lewisville office of USACE to discuss this comment. Among the meeting attendees were
by Rob Jordan (USACE), Kevin Ware, Gary Hazlewood (Westwood), and Clint Baker
(Westwood). The USACE instructed that they are acceptable with the layout as long as the
velocities are at or below 5 feet-per-second in the final engineering plans.
3rd Review Comment:  Provide RAS model for proposed channels. Include existing condition
cross sections at and downstream of proposed channel to establish backwater and to analyze
transition and transitional velocities. Include velocity analysis for the 2, 5, 10, 25, and 100-yr
flood events and required by the Criteria manual Section IV.1.5.

4. 1st/ 2nd /3rd Review Comment: The FEMA floodplain appears shifted on exhibits and plat.
Please verify and update as needed. Any activity within the FEMA floodplain will require an
approved floodplain development permit.
1st Review Response:  No grading activities are planned to occur within 100-year FEMA
floodplain or the USACE flowage easement.
2nd Review Comment: Comment not addressed; it appears FEMA floodplain is drawn
incorrectly on plans.  A section of FEMA floodplain appears to reach development. Please
note, any activity within the FEMA floodplain will required an FDP; provide prior to grading
permit.
2nd Review Response: The FEMA mapped floodplain limits do not always match the on the
ground elevations. No grading activities are planned to occur within in the 100-year FEMA
floodplain or the USACE flowage easements, which is illustrated on the final civil engineering
plans.
3rd Review Comment: (a) Verify FEMA floodplain, it appears shifted. Based on digital FEMA
files, Zone AE is closer to contour shapes; see DA map markup. (b) Show and label USACE
flowage easement or plat and grading sheets; typically, at a contour elevation (ie 645.5). (c)

5. 1st and 2nd Review Comment: Please include the following on the final plat: (a) Lake Ray
Roberts flowage easement, (b) floodplain easement based on Lake Ray Roberts fully developed
100-yr elevation + 10’, (c) provide minimum finished floor elevations 2’ above fully developed
100-yr water surface elevation; base Min FFE on the higher 100-yr fully developed floodplain
for lake or proposed channel. (d) update drainage easements based on comments (e) provide
any additional drainage easement at roadside ditches to encompass the fully developed 100-yr
floodplain.
1st Review Response:  Designers acknowledge these requirements for final plat.
2nd Review Comments: Noted. Please address (a) and (b) and provide preliminary DE sizes
for preliminary plat (comments d and e).
2nd Review Response:
(a) Please see final civil engineering plans/ final plat.
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(b) The minimum finish floor elevations are 2’ above (647.00) the verified (with the USACE)
100-yearwater surface elevation of Lake Ray Roberts, which is 645.00’.
20’ drainage easements are provided in most places. Please provide the code requirements for
10’ of additional easement past the channel banks. Per discussions with the City and City
Engineer, normal depth calculations for water depth in channel is acceptable. The county does
allow the HGL to extend past the ROW if a drainage easement is in place.
3rd Review Comment: (a) Show flowage easement; see markups.
(b) Please provide source of fully developed 100-yr elevation for the Lake.
For lots adjacent to channels, the Min FFE must be 2' above channels fully developed 100-yr
water surface elevation. Use upstream cross section. The rest can be based on the Lake’s fully
developed 100-yr elevation.
(c) Access for maintenance is required for all channels; 10’ on each side (Chapter 10 Section
10.105 (5) Easements.
(d) Update drainage easements based on comments
(e) Provide any additional drainage easement at roadside ditches to encompass the fully
developed 100-yr floodplain.

6. 1st /2nd Review Comment: Please note, additional comments may result once additional info is
provided.
1st Review Response: Designers acknowledged.
3rd Review Comment: Please address markups and provide annotated responses. Please note
Please note, not all comments are provided on the letter since some comments are easier to
show and explain on the markups.

Hydrology and Hydraulics:

7. 1st and 2nd Review Comment: Please provide a separate proposed drainage area map, show
proposed development footprint, proposed contours and provide flow calculations. Include
100-yr fully developed flow calculations.
1st Review Response: An incomplete drainage study with map was included.
2nd Review Comments:  Please addressed comments on proposed drainage area map and
provide annotated responses.
2nd Review Response: Please see final civil engineering plans. Grading is mostly limited to the
right of way and drainage easements. These are 2 acre lots. Any grading on the lots will occur
once the lots are purchased and the home sites are designed.
3rd Review Comments:  Please addressed comments on proposed drainage area map and
provide annotated responses.

8. 1st/2nd /3rd Review Comment: Provide a comparison of existing and proposed flows, water
surface elevations and velocities at each site outfall.
1st Review Response:  Designers stated that all detailed calculations with be provided with the
detailed engineering plans.
2nd Review Comments: There is insufficient information provided to review.  Please provide
with next submittal.
2nd Review Response: Please see the final civil engineering plans. Per discussions with the City
and City Engineer, normal depth calculations for water depth in channel is acceptable. Per
discussions with the City and City Engineer using FWHA HDS-5 is an acceptable tool to
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computer culvert hydraulics. The design has been coordinated with Denton County
development services on application and intent of the Denton County Drainage design
standards.
3rd Review Comment:  Comment refers to existing and proposed flow comparison. Please
provide.  Address comments on DA maps and provide annotated responses.

9. 1st and 2nd Review Comment: What is the plan to mitigate increases on flow, water surface
elevations and velocity? If obtaining permission for increases from adjacent owner, please
provide documentation; include exhibits and calculations.
1st Review Response:  Designers stated that all detailed calculations with be provided with the
detailed engineering plans.
2nd Review Comments: There is insufficient information provided to review.  Please address
with next submittal. Adverse impact analysis must be addressed with drainage study in support
of preliminary plat.
2nd Review Response: Since the USCOE/Lake Ray Roberts is the majority adjacent landowner,
on November 10th, 2022 an in-person meeting was held at the at the Lake Lewisville office of
USACE to discuss this comment. Among the meeting attendees were by Rob Jordan (USACE),
Kevin Ware, Gary Hazlewood (Westwood), and Clint Baker (Westwood). USACE instructed
that they are acceptable with the layout as long as the velocities are at or below 5 feet-per-
second, which is illustrated in the final engineering plans.
3rd Review Comment: (a) Please provide documentation/permission regarding runoff and
velocities into adjacent property (b) Please ensure velocities reaching the flowage easements
and/or USACE property are less than 5cfs

10. 1st and 2nd Review Comment: Indicate landuse for selected runoff coefficients for existing,
proposed, and ultimate conditions or provide a separate landuse map.
1st Review Response:  Designers stated that this information is provided on drainage map.
2nd Review Comments: The drainage study and map are incomplete. There is insufficient
information provided to review. Please provide with next submittal.
2nd Review Response: Please see the final civil engineering plans for the landuse map.
3rd Review Comment: Please use fully developed conditions for channel/ditches/ and culvert
design. Update C values and indicate landuse or provide a separate landuse map.

11. 1st /2nd /3rd Review Comment: Show and label flowage easement on grading sheets and
drainage area maps.
1st Review Response:  Designers stated the information is included.
2nd /3rd Review Comments: The USACE flowage easement is not shown correctly (i.e., 645.5
msl). Please verify and update as needed.
2nd Review Response: Please see the final civil engineering plans for these details.

12. 1st / 2nd /3rd Review Comment: Provide diversion channels to convey and direct offsite runoff
to the streets. Please provide channel cross sections with hydraulic parameters for proposed
channels. Please note, a HEC-RAS model is required to confirm water surface profiles in
channels, roadside diches and culverts.
1st Review Response:  Designers stated that all detailed calculations with be provided with the
detailed engineering plans.
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2nd Review Comments: There is insufficient information provided to review. Please provide
with next submittal.
2nd Review Response: Please see the final civil engineering plans for the updated drainage
details illustrating these requirements. Per discussions with the City and City Engineer, normal
depth calculations for water depth in channel is acceptable. Per discussions with the City and
City Engineer using FWHA HDS-5 is an acceptable tool to computer culvert hydraulics.
3rd Review Comment: Refer to comment 15.

13. 1st and 2nd Review Comment: Provide channels to convey offsite/onsite runoff thru site.
Channels must be designed to standards. Please refer to criteria manual Section IV-B and
section IV3.4 (trapezoidal, 4:1 SS, 1' freeboard from 100-yr fully developed water surface
elevation to top of bank, etc). Provide drainage easements with adequate access; include 10'
beyond top of bank on both sides.
1st Review Response:  Designers stated that all detailed calculations with be provided with the
detailed engineering plans.
2nd Review Comments: There is insufficient information provided to review. Please provide
with next submittal.
2nd Review Response: Please see the final civil engineering plans/plat for the proposed designs.
3rd Review Comment: Address comments on attached markups and provide annotated
responses.

14. 1st/ 2nd /3rd Review Comment: Provide preliminary size of proposed culverts. Please note, a
RAS model will be required for culverts to confirm backwater, headwater and freeboard.
1st Review Response:  Designers stated that preliminary culvert sizes have been added, and that
all detailed calculations with be provided with the detailed engineering plans.
2nd Review Comments: There is insufficient information provided to review. Please provide
with next submittal.
2nd Review Response: Please see the final civil engineering plans for these details. Per
discussions with the City and City Engineer, normal depth calculations for water depth in
channel is acceptable. Per discussions with the City and City Engineer using FWHA HDS-5 is
an acceptable tool to computer culvert hydraulics.
3rd Review Comment: Address comments on attached markups and provide annotated
responses.

Address the following comments with future drainage study to support final plat and
construction plans:

15. 1st-3rd Review Comment: Provide RAS model for all proposed channels and culverts. Verify
proposed channels contain the fully developed 100-yr flow with 1’ freeboard. Use n=.04 for
earthen channel.  Include a RAS workmap or add RAS cross sections to the grading plans.
Extend RAS model downstream of property line to establish backwater.
2nd Review Response: Please see the final civil engineering plans for these details. Per
discussions with the City and City Engineer, normal depth calculations for water depth in
channel is acceptable. Per discussions with the City and City Engineer using FWHA HDS-5 is
an acceptable tool to computer culvert hydraulics. The design has been coordinated with
Denton County development services on application and intent of the Denton County Drainage
design standards.
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3rd Review Comments: Please provide RAS models per Criteria. RAS is needed to accurately
model backwater, transitions, and velocities (ie. mixed flow regime for steep channels). This
may be waived on a case by case basis; however, for this project this has not been discussed.
It appears a RAS model will be needed for this case.
Please address comments on attached markups and provide annotated responses. Refer to sheet
C-12 and 13.

16. 1st-3rd Review Comment: Provide RAS model for all proposed roadside ditches (Criteria
Manual Section IV.3.4).  Include proposed culverts and driveway culverts and verify the 100-
yr fully developed flow is contained within the right of way. If not contained within ROW,
additional DE must be dedicated to contain the fully developed 100-yr water surface elevation.
2nd Review Response: Please see the final civil engineering plans for these details. Per
discussions with the City and City Engineer, normal depth calculations for water depth in
channel is acceptable. Per discussions with the City and City Engineer using FWHA HDS-5 is
an acceptable tool to computer culvert hydraulics.
3rd Review Comments: Please provide RAS models per Criteria. RAS is needed to accurately
model backwater caused by driveways. 100-yr HGL must reflect the effects of backwater from
driveway culverts.

17. 1st-3rd Review Comment: Show and label proposed driveway culvert on street plan and profile.
Include 100-yr HGL. Please use a min of 15”. Design driveway culvert to pass the fully
developed 100-yr flood event. Use RAS to evaluate backwater and tailwater at proposed
culverts.
2nd Review Response: These are 2 acre lots where the driveway location will not be determined
until the house location is sited. Denton County requires culvert calculations at the time of the
building permit.
3rd Review Comments: Typically for all projects with rural streets, the location of driveway is
unknown and must be assumed.  Roadside ditches must convey the fully developed 100-yr
flow. 100-yr HGL must reflect the effects of backwater from driveway culverts. A RAS model
will be required to evaluate water surface profiles in ditches. Include driveway culverts and
verify 100-yr HGL is contained within the ROW.  (section IV.3.4). Once all backwater effect
are analyzed, additional DE may be required to contain the fully developed 100-yr flows

18. 1st-3rd Review Comment: Provide Plan and profile for all proposed channels.  Show and label
the fully developed 100-yr water surface profile and left and right top of bank; verify 1’
freeboard. Include culverts and verify 1’ freeboard to top of road.
2nd Review Response: Please see the final civil engineering plans for these details.
3rd Review Comment: Address comments on attached markups and provide annotated
responses.

19. 1st-3rd Review Comment: Provide side yard swales to direct lot flows to the roads. Directing
flow to adjacent lots is not allowed.
2nd Review Response: Please see final civil engineering plans. Grading is mostly limited to the
right of way and drainage easements. These are 2 acre lots. Any grading on the lots to occur
once lot is purchased and home sites are designed.
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3rd Review Comment: Provide a typical cross section for the side yard swales to direct flows
to roads. Include dimensions, depth, lot line, hydraulic parameters, etc. (b) Include flow arrows
for side yard swales on grading sheets.

20. Verify that a USACE Section 404 of Clean Water Act investigation was/will be conducted.
Placement of fill or realignment of existing channels may require authorization by an
appropriate Section 404 permit. Provide results of investigation. Show and label any wetlands
and/or Water of the US on grading plans.
2nd Review Response: Eikon has completed a larger sitewide wetlands/waters of the US
evaluation on the entirety of the property, but for this first phase, there are no proposed grading
areas that affect Wetlands/USCOE areas. Eikon is coordinating with the USCOE on these
matters.
3rd Review Comment: Please provide results of investigation and mark any WOUS on grading
sheets.

The Engineer shall revise the hydrologic study and/or plans in accordance with the above comments
and/or provide a written response that addresses each comment.  If you have any questions or need
additional information, please do not hesitate to call me at (817) 764-7466.

Sincerely,

HALFF ASSOCIATES, INC.
Firm No. 0312

Emilia Yanagi, P.E., CFM
Drainage Review Consultant for the City of Sanger
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EXISTING DRAINAGE
MAP

C-10

EXISTING MAJOR CONTOUR LINE

EXISTING MINOR CONTOUR LINE

MAJOR DRAINAGE AREA

MINOR DRAINAGE AREA

DRAINAGE FLOW ARROW

X DRAINAGE AREA

BASIN AREA (AC.)X.XX

LEGEND

PROPERTY LINE

TIME OF CONCENTRATION

X.X

50'100' 0

SCALE: 1" = 100'

100'

Q100 (CFS)

NOTE: DRAINAGE BASIN DELINEATION AND FLOW
PATHS DETERMINED WITH ON THE GROUND
TOPOGRAPHIC DATA AND FIELD VISITS.

Appears shifted. Based on 
digital FEMA files, Zone 
AE is closer to contour 
shapes.

Show and label flowage 
easement (typically at contour 
elevation; ie 645.5)

Show and label flowage 
easement (typically at contour 
elevation; ie 645.5)

Provide tc 
calculations. 
Update those 
larger than 15min



JOHN MORTON SURVEY,

ABSTRACT # 29

DENTON COUNTY, TEXAS

SHADED ZONE "X"
AS SCALED PER FEMA FIRM

ZONE "AE"
AS SCALED PER FEMA FIRM
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FLOWAGE EASEMENT
USA TRACT 521E
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USA TRACT 521-2

VOLUME 6, PAGE 139 L.P.R.
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USA TRACT 521-1

VOLUME 6, PAGE 139 L.P.R.

NON SHADED ZONE "X"
AS SCALED PER FEMA FIRM

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

//////
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///
///

///

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X X X X X X X X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

JO
N

ES
 R

D
(2

0'
 A

SP
H

AL
T)

C-1
6.85
16.3

OS-2
3.67
18.7

B-1
5.28
12.5 OS-1

3.67
8.7

B-3
3.60
12.8 A-3

4.17
14.8C-2

6.52
23.2

E-3
2.80
10.0

D
7.87
28.0

F-4
3.78
13.5

A-2
0.59
2.1

A-1
0.89
3.1

C-3
1.08
3.8

C-4
3.67
13.0

E-1
5.93
21.1

E-2
1.84
6.5

F-2
0.80
2.8

F-3
0.34
1.2

B-2
0.80
2.9

F-1
0.20
0.7

ZONE "AE"
AS SCALED PER FEMA FIRM

BFE=646'

SHADED ZONE "X"
AS SCALED PER FEMA FIRM

FLOWAGE EASEMENT
USA TRACT 521-1

VOLUME 6, PAGE 139 L.P.R.

FLOWAGE EASEMENT
USA TRACT 521-2

VOLUME 6, PAGE 139 L.P.R.

X

X

X

X

X X X X X X X X X X X X X X X X X X

X

X

X

X

X

X

X

X X X X X X X X X X

X

X

X

X

X

X

X

X

X

X

X

X

X

G
9.03
32.1

Project No:

Drawn By:
Checked By:
Designed By:

C
O

N
FI

D
EN

TI
AL

 &
 P

R
O

PR
IE

TA
R

Y 
©

20
22

 E
IK

O
N

 C
on

su
lti

ng
 G

ro
up

 L
LC

. A
ll 

rig
ht

s 
re

se
rv

ed
 - 

do
 n

ot
 d

up
lic

at
e 

w
ith

ou
t p

er
m

is
si

on

D

C

B

A

5 4 3 2 1

www.eikoncg.com
Texas Firm F-12759

ARCHITECTS & ENGINEERS

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N

TDLR #

EIKON Consulting Group
1405 West Chapman Drive
Sanger, Texas 76266
Phone 940.458.7503

Issue Record
# Description Date

EIK052622E-2

MP/MD
SG

DESIGN PHASE

Issued Date: 03-15-2023

IN
 P

R
O

G
R

ES
S

MP/MD

PA
LO

M
IN

O
 B

AY

JO
N

ES
 R

D
D

EN
TO

N
 C

O
U

N
TY

, T
EX

AS

PROPOSED
DRAINAGE AREA

MAP

C-11

MATCHLINE

MATCHLINE

EXISTING MAJOR CONTOUR LINE
EXISTING MINOR CONTOUR LINE

MAJOR DRAINAGE AREA

MINOR DRAINAGE AREA

DRAINAGE FLOW ARROW

X DRAINAGE AREA

BASIN AREA (AC.)X.XX

LEGEND

PROPERTY LINE

TIME OF CONCENTRATION

X.X Q100 (CFS)

PROPOSED MAJOR CONTOUR
PROPOSED MINOR CONTOUR

CULVERT B

CULVERT C

CULVERT E

CULVERT F

50'100' 0

SCALE: 1" = 100'

100'

NOTE: DRAINAGE BASIN DELINEATION AND FLOW
PATHS DETERMINED WITH ON THE GROUND
TOPOGRAPHIC DATA AND FIELD VISITS.

Use fully developed C value
Document landuse on plan 
view, comment notes, or 
provide a separate landuse 
map

Provide pre- and post- development 
flow comparison and if increases, 
provide hydraulic calculations 
demonstrating capacity of receiving 
ditch thru the zone of influence.

Flow from OS-2 enters here, 
Please provide a channel 
and DE
Provide hydraulic 
calculations (RAS model)

1. Is this an existing berm? Existing contours from 
Previous submittal (Dec 2022) did not include berm. 
Please explain.
2. If proposed please change contour symbology to 
proposed and design a diversion swale. Provide DE
3. Based on 2020 Lidar contours, offsite flow 
appears to drain directly north.
4. Update contributing drainage areas as needed.

Show and label flowage 
easement (typically at contour 
elevation; ie 645.5)

Provide design points with a 
summary of discharge 
calculations for the design of 
channels, culverts, and roadside 
ditches.
Mark DP's on DA map and 
include DA identifiers for 
contributing DA on the summary 
table, include all parameters (A,
C, I, Q etc)
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STM C STA 0+00
BEGIN CHANNEL

INSTALL 20 LF ROCK RIP RAP
12"-18" DEEP

STM C STA0+20
END ROCK RIP RAP
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END CHANNEL
BEGIN 2'x4' RCB
CONST HDWL
INSTALL 20LF ROCK RIP RAP
12"-18" DEEP

STM C 3+77.44
END 2'x4' RCB
CONST HDWL
INSTALL 10LF ROCK RIP RAP
12"-18" DEEP

STM C
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C-12
STORM PLAN I

20'40' 0

SCALE - H: 1" = 40'
  V: 1" = 4'

40'

LAKESIDE DR?

Show proposed
roadway.

Call out type of
headwall.

Provide headwall
details.

What is this line?

Provide roadway
station.

What is this line?

Show proposed
roadway.

Call out type of
headwall.

Provide headwall
details.

Provide box culvert
details.Edge of pavement is

elevation 660. Top of
culvert will be above
rdwy elevation.

Provide better 
horizontal control for 
all structures so 
contractor can 
properly orientate 
them.

Show and label proposed channel 
flowline profile, left and right top of bank, 
fully developed 100-yr water surface 
profile. Verify

1. Show existing and proposed contours at proposed channels
2. Ensure channel is designed to Criteria (ie trapezodial, 4:1 side slope, 
etc.)  Refer to section IV (B) and  IV.3.4
3. Channel must convey the fully developed 100-yr flow with 1' freeboard 
to top of bank.
4. a RAS model will be required to evaluate the water surface profile and 
velocities. See suggested cross section layout. Include downstream cross 
sections to account for backwater and to calculate velocities at transition
5. Include velocities calculations for 2, 5, 10, 25, and 100 flood events and 
verify they do not increase velocities and potential erosion. Verify max 5
fps at property line.

Include existing condition cross sections to establish 
backwater and to analyze transition and transitional 
velocites

1. For all culverts, include headwater and tailwater water surface elevation based on  fully 
developed 100-yr hydrology. Show/label elevations on profile
2. Verify 1' freeboard to top of road

Verify DE size and 
include access 
beyond top of 
bank (10' )
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SCALE - H: 1" = 40'
  V: 1" = 4'

40'

HGL is lower than the
upstream invert.

Verify flow lines.
Grading plan shows
663 contour.

What type of
headwalls are being
used?

Provide standard.

Show and call out
type of headwall.
Provide more depth
of cover. Show
pavement section.

Lakeview Dr?

Provide stationing of
roadway.

What is this line?

Show proposed
roadway.

Call out type of
headwall.

Provide headwall
details.

Edge of pavement is
elevation 662. Top of
culvert will be above
or at 662.

Section shows
approx. 1.8' of Hw.

0% slope?

1. Show existing and proposed contours at proposed channel E
2. Ensure channel is designed to Criteria (ie trapezodial, 4:1 side slope, 
etc.)  Refer to section IV (B) and  IV.3.4
3. Channel must convey the fully developed 100-yr flow with 1' freeboard 
to top of bank.
4. a RAS model will be required to evaluate the water surface profile and 
velocities. See suggested cross section layout. Include downstream cross 
sections to account for backwater and to calculate velocities at transition
5. Include velocities calculations for 2, 5, 10, 25, and 100 flood events and 
verify they do not increase velocities and potential erosion. Verify max 5
fps at property line.

1. For all culverts, include headwater and tailwater water surface 
elevation based on  fully developed 100-yr hydrology. Show/label 
elevations on profile
2. Verify 1' freeboard to top of road

Determine tailwater elevation from 
channel hydraulic analysis

Show and label proposed channel 
flowline profile, left and right top of bank, 
fully developed 100-yr water surface 
profile. Verify

Include existing condition cross sections to establish 
backwater and to analyze transition and transitional 
velocites

Show ditch profile 
and water surface 
elevation

Verify DE size and 
include access 
beyond top of 
bank (10' )
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PROPOSED CONTOUR580

EXISTING CONTOUR580

FLOOD LINE

Tie all proposed
contours into
existing.

Proposed contour
elevation 664 tying
into existing el 661?

Complete all grading.
Make sure proposed
contours tie into
existing contours.

Show and maintain a minimum 30" depth for Barrow
ditches Per Denton County subdivision rules and
regulations.

Typical section
shows an 8' flat
bottom ditch but
contours do not
reflect the 8'.

Contours do not 
reflect an 8' flat 
bottom ditch

Channel easement needs to include a buffer beyond 
top of bank for maintenance access (10' )

1. Provide typical cross section for sideyard 
swales
2. Show proposed flow arrows
(typical)

Label existing 
contours and 
show tie-ins.  
Show and label 
riprap

Label line

Min FFE must be at least 2' above 
channels fully developed 100-yr water 
surface elevation. Use wsel from upstream 
cross section
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MATCH LINE SEE SHEET C-17

Is a high point
needed to keep the
drainage within the
Lakeview Drive ditch
and stop it from
bypassing to
Lakeside Drive ditch?

Show all culverts and
provide invert
elevations.

Show stationing on
all roadways.

Show all culverts and
provide invert
elevations.

C-18?

Show all culverts and
provide invert
elevations.

Min FFE must be at least 2' above 
channels fully developed 100-yr water 
surface elevation. Use wsel from upstream 
cross section
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C-16

What existing contour
is this tying into?

El 657

Proposed contours do not appear to be
tying into the proper existing contour.

Label contorus
Label contour 646

Update based  2' above fully developed water surface of  
Lake.
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Update

Make sure proposed
contours tie into
existing contours.

Show and label 
Ray Robers Lake 
flowage easement
Typically follows a 
elevation contours 
(ie 645.5)

This outfall appears to not connect to a 
receiving natural swale/trib.
Concentrated flow will need to be dispersed 
prior to entering USCOE property 

Update based on the higher: 2' above fully developed 
water surface elevation of adjacent channel or Lake.
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C-15?

Show all culverts and
provide invert
elevations.

C-19

Grading is
incomplete.

Update based  2' above fully developed water surface of  
Lake.

Min FFE must be at least 2' above 
channels fully developed 100-yr water 
surface elevation. Use wsel from upstream 
cross section

Label existing contours and show 
tie-ins.  Show and label riprap
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C-19
Provide plan and
profile for Culvert A
and hydraulic calcs.

Update sheet number

Provide a RAS model to verify capacity of ditch. Roadside ditch must contain the 
fully developed 100-yr floodplain. Provide any additional DE as needed.
If flow increased please provide pre- and post- analysis and demonstrate no 
adverse impacts. 

Show and label 
ROW
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RIGHT OF WAY TYPICAL SECTION
(OR APPROVED EQUAL)

CENTERLINE OF
ROAD

NOTES:
1. PROPOSED ROAD GRADES  ARE
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ECP ECP

PLEASE SEE PAVEMENT DETAILS ON
THIS SHEET.
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FLEXIBLE PAVEMENT DESIGN AND RECOMMENDATIONS:

THE HOT MIXED ASPHALTIC CONCRETE (HMAC) FOR
THIS PROJECT SHOULD CONFORM TO TXDOT ITEM 340.
FOR THE GIVEN SUBDIVISION LAYOUT, IT IS
RECOMMENDED THAT A 20-YEAR DESIGN LIFE BE
UTILIZED.

FULL DEPTH HMAC:
IF FULL DEPTH HMAC IS DESIRED, FOR A 20 YEAR
DESIGN LIFE, THE DENTON COUNTY MINIMUM
STANDARD FOR PAVEMENT DESIGN. PLEASE CONTACT
THIS OFFICE IF A SHORTER DESIGN LIFE IS DESIRED.
THE FULL-DEPTH HMAC SECTION SHOULD CONSIST OF 2
INCHES OF TYPE “D” SURFACE COURSE OVER 4 INCHES
OF TYPE “B” BASE COURSE AS SPECIFIED IN TX DOT 340.
THE FULL DEPTH ASPHALT SHOULD BE PLACED OVER 8
INCHES OF LIME STABILIZED SUBGRADE PER THE
RECOMMENDATIONS BELOW IN ORDER TO PROVIDE A
STRUCTURAL NUMBER OF 3.32 MEETING THE
RECOMMENDED SN DETERMINED TO BE NECESSARY BY
AASHTO STANDARDS. HMAC SHOULD BE INSTALLED PER
THE RECOMMENDATIONS BELOW.

ASPHALT OVER CRUSHED LIMESTONE BASE (FLEXBASE):
IF HMAC OVER CRUSHED LIMESTONE BASE IS DESIRED,
OUR RECOMMENDED PARAMETERS FOR DESIGN ARE
LISTED IN TABLE 2.0. THE FOLLOWING TABLE, TABLE 4.0,
DETAILS THE RECOMMENDED PAVEMENT
SECTION FOR ASPHALT OVER LIMESTONE BASE
(FLEXBASE). IT IS OUR OPINION AND THE DENTON
COUNTY MINIMUM, THAT A MINIMUM DESIGN LIFE OF 20
YEARS SHOULD BE USED; HOWEVER AS STATED ABOVE
IF THE CLIENT IS WILLING TO ACCEPT MORE RISK OF
POTENTIAL FUTURE MAINTENANCE AND/ OR FAILURE
AREAS, A SHORTER DESIGN LIFE CAN BE USED. THE
ASPHALT OVER CRUSHED LIMESTONE BASE SHOULD BE
PLACED OVER 8 INCHES OF LIME STABILIZED SUBGRADE
PER THE RECOMMENDATIONS BELOW.

HMAC INSTALLATION AND TESTING REQUIREMENTS:
THE FOLLOWING IS RECOMMENDED FOR HMAC:
1. SURFACE COURSE TO BE TXDOT ITEM340, TYPE C

OR D
2. ASPHALTIC BASE COURSE TO BE TXDOT ITEM 340,

TYPE
3. ASPHALT SHALL BE PLACED AND COMPACTED TO

CONTAIN FROM 5 TO 9% AIR VOIDS.
4. THE TARGET DENSITY FOR ASPHALT LIFTS SHOULD

BE 91 TO 95% OF MAXIMUM THEORETICAL SPECIFIC
GRAVITY AS DETERMINED BY LABORATORY
TESTING

5. THE FOLLOWING TESTS SHOULD BE RUN ON EACH
DAY’S OPERATION:

I. IN PLACE FIELD DENSITY TESTS TO ESTABLISH
ROLLING PATTERN
II. ONE EXTRACTION AND GRADATION TEST
II. ONE LABORATORY DENSITY AND STABILITY
TEST
IV. TWO CORES TO VERIFY THICKNESS & DENSITY

CRUSHED LIMESTONE BASE:
1. CRUSHED LIMESTONE BASE TO BE TXDOT ITEM 247,

TYPE A, GRADE 2 OR BETTER. THE MATERIAL 
SHALL BE COMPACTED IN MAXIMUM LIFTS OF 6 
INCHES TO AT LEAST 98% OF ASTM D 1557 
(MODIFIED PROCTOR) WITHIN +/-3 PERCENTAGE
POINTS OF OPTIMUM.

RIGID PAVEMENT DESIGN AND MATERIAL RECOMMENDATIONS:
THE TYPICAL TYPES OF RIGID PAVEMENT FOR THIS TYPE OF
PROJECT ARE AS FOLLOWS:
1. CONTINUOUSLY REINFORCED CONCRETE PAVEMENT

(CRCP):
I. THIS IS THE BEST TYPE OF PAVEMENT WITH LOWEST 
MAINTENANCE
II. HEAVILY REINFORCED TO CONTROL CRACKING
III. RECOMMENDED FOR HIGHER VOLUME TRAFFIC AREAS

2. JOINTED REINFORCED CONCRETE PAVEMENT (JRCP):
I. THIS IS THE MOST COMMON TYPE OF PAVEMENT IN THE
NORTH TEXAS.
II. REINFORCED FOR TEMPERATURE AND SHRINKAGE 
AND FOR RESISTANCE DUE TO EXPANSIVE SOIL 
MOVEMENT
III. JOINT PLACEMENT AND SAWCUT PLACEMENT IS 
CRITICAL FOR PERFORMANCE
IV. GENERALLY USED FOR LOW VOLUME ROADWAYS AND
PARKING LOTS

3. JOINTED PLAIN CONCRETE:
I. BASIC UNREINFORCED PAVEMENT, AND IS NOT 
RECOMMENDED FOR ROADWAYS AND PARKING LOTS IN 
THIS AREA DUE TO EXPANSIVE SOIL.

RIGID PAVEMENT:
IT IS RECOMMENDED FOR THIS SITE THAT THE RIGID
PORTLAND CEMENT CONCRETE FOR THIS SITE HAVE
A MINIMUM THICKNESS OF 6 INCHES FOR ALL LANES OF
TRAFFIC. THE CONCRETE SHOULD BE INSTALLED
PER CURRENT TXDOT REGULATIONS AND SPECIFICATIONS.
THE FOLLOWING MIX DESIGN RECOMMENDATIONS ARE AS
FOLLOWS:

1. RECOMMENDED MINIMUM DESIGN COMPRESSIVE
STRENGTH: 3,500 PSI

2. RECOMMENDED MINIMUM DESIGN TENSILE STRENGTH: 525
PSI

3. WELL GRADED OPTIMIZED AGGREGATE MEETING ASTM
C-33 WITH NOMINAL AGGREGATE SIZE NO GREATER THAN
ONE AND ONE HALF (1 ½”) INCH

4. PORTLAND CEMENT LIMITED TO BETWEEN 520 AND 600 LBS
PER CUBIC YARD.

5. 4 TO 6% AIR CONTENT USING AIR ENTRAINING AGENT
6. 15 TO 20% FLYASH MAY BE USED AT THE APPROVAL OF

THE CIVIL ENGINEER OF RECORD
7. CURING COMPOUND SHOULD BE USED AND PLACED

WITHIN ONE HOUR OF FINISHING OPERATIONS

PAVEMENT REINFORCING STEEL:
IT IS RECOMMENDED THAT A MINIMUM OF 0.2% OF STEEL BE
USED FOR THE CONCRETE, WITH A
MINIMUM OF #4’S @ 18” ON CENTER FOR 6 INCH CONCRETE
PAVEMENT. REINFORCEMENT CHAIRS
SHOULD BE USED BENEATH ALL PAVEMENT SUCH THAT THE
REINFORCEMENT IS PLACED ONE-THIRD
(T/3) OF THE PAVEMENT THICKNESS FROM THE TOP OF THE
PAVEMENT USING METAL OR PLASTIC
CHAIRS WITH SAND CUSHIONS AND NOT BRICK BATTS.

60'

Fix so all text is
readable.

Where did the minimum County
Section come from? I do not see
this in their Subdivision Rules
and Regulations.

If the County has a minimum
section then utilize it and
alternatives will need to be
approved.

A Geotechnical Report will be
required to verify the minimum
section is in conformance with
design standards.

Dimensions do not
add to 60'

Per Denton County Engineering Plans checklist:
No utilities should be placed in the right-of-way. All
extra- width ditches should be totally
contained in an expanded right-of-way or in the
drainage and utility easement with fences
placed on the easement lines.

Verify ditch sizes.

1. Please note,  roadside ditch must convey the fully developed 100-yr 
flow. 100-yr HGL must reflect the effects of backwater from driveway 
culverts. A RAS model will be required to evaluate water surface profiles 
in ditches. Include driveway culverts and verify 100-yr HGL is contained 
within the ROW.  (section IV.3.4) 

2.  Please note, once all backwater effect are analyzed, additional DE 
may be required to contain the fully developed 100-yr flows



Will need to
coordinate width of
all drainage
easements once the
Civil has finalized
grading and
confirmed width
needed.

Will need to
coordinate with Civil
regarding potential
need for drainage
easement along
roadway.

Call out Drainage
Easement. Will need
to coordinate width of
all drainage
easements once the
Civil has finalized
grading and
confirmed width
needed.

Show and label 
flowage easement

Label zone

Provide floodplain 
easement 10' from 
fully developed 
lake water surface 
elevation

Min FFE must be at least 2' above 
channels fully developed 100-yr water 
surface elevation. Use upstream cross 
section

Min FFE must be at least 2' above 
channels fully developed 100-yr water 
surface elevation. Use upstream cross 
section

Update Min FFE for all lots based on the 
higher 2' above fully developed 100-yr 
wselev at Lake or at adjacent channel.


