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TO:U k

Land Development Services

[FROM

Albert Sung, P.E.

Department of Building & Safety Flood Control Projegt Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:

3090 Zone North Interim Tank

Slater Hanifan Group

NWC of Centennial Parkway and Puli Road

Ninety-Five Management, LLC

Cross S’treet,’s;" -

File Number:

F:\Depot\DSMemos\DS4854B.doc

Bart Anderson, P.E., DevCo

Parcel Number:

126-23-000-001

Zoning Action: | SDR-xxxxx

FEMAFloodZone | YES NO X

Proposed Storm Drain | YES NO X

HISTORY [ DATE | DATE 'COMMENTS  [REVIEW | FEESPAID
| RECEIVED |REVIEWED | | FEES |PaymentTm#
1 Submittal | 12/15/2016 1/3/2017 Not Approved $400.00 | 467949: $400
2" Submittal 4/13/2017 4/27/2017 See Comments Below $400.00 481745: $400

TOTAL FEES (LDDRS): | $800.00 -

REMARKS:

The Drainage Study for the subject project has been reviewed and:

X

is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Fiood Control District
concurrence.

is conditionally approved subject to Clark County Public Works Department
concurrence.

1.

The project proposes to build a temporary drainage swale in Centennial Parkway between the

proposed water tank and Puli Road alignment. Prior to final plan approval the developer must
complete a maintenance and liability agreement for the interim drainage improvements (off-site
berms or channels) and post a minimum maintenance bond of $25,000 or 25-percent of the

construction cost for the improvements, whichever is greater. The engineer must submit an estimate
of the quantities for constructing the facility and an 8.5-inch by 11-inch exhibit that adequately shows
the location and limits of the drainage facility to Flood Control for approval. Once the drainage study
is conditionally approved, the engineer should contact the City's Land Development Section (229-
6371) to begin the agreement process.

In order for the maintenance bond to be released in the future, a drainage update / letter will be
required to justify that the offsite berms / channels are no longer necessary and can be removed.

Provide riprap sizing calculation for the access roadside channel in Centennial Parkway to Flood
Control Section prior to the final approval of the improvement plans.

In Section Detail A/CDS, provide a layer of geo-filter fabric beneath the proposed riprap over
compacted base for erosion protection.



NOTE:

NOTE:

Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Conirol Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent”
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T19S/R59E/23

ays

AREA F-23



SLATER

g_ C_JHANIFAN

GROUP

CONSULTING ENGINEERS & PLANNERS

TRANSMITTAL
To: Albert Sung, P.E. Date: April 13, 2016
City of Las Vegas Project No.: OLY1606-000

333 N. Rancho Drive
Las Vegas, NV 89106
From: Jonathan S Rocha, E.L

. Response to Comments for Technical Drainage Study for 3090 Zone North
Subject: _Interim Tank (DS-4854)

CC: Fred Retzlaff, SHG CC: Chelsea Jensen, SHG
CC: David Haile, SHG CC: Mark Failla, SHG
CC: Jerry Slater, SHG CcC:
Transmitting Via: For: Acknowledgement of Receipt:
1 Mail Review & Comment ] Not Required
Xl Messenger / MDS [] Per your Request Acknowledgement Required
[] Federal Express 1 Information/File Received By:
[[1 Pickup Date: Time:
Copies Description
1 Subject Study
1 Stamped and Signed Standard Form 1
1 $400 Submittal Fee (Check#1321)
1 CD containing PDF of submittal documents

Comments:

Please contact us if there are any questions at 702-284-5300. Thanks.

Jonathan S Rocha, E.I.

Flood Control Division

Please, notify us at (702) 284-5300 if there are any problems receiving this transmission.

5740 S. Arville Street #216, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399



Department of Public Works

500 S Grand Central Pky « Box 554000 « Las Vegas NV 89155-4000
(702) 455-6000 +« Fax (702)455-6040

Denis Cederburg, P.E., Director « E-Mail: dlc@ClarkCountyNV.gov
(10 W T AHRILE W 11O I A ARTLIE S W7 AT G 2 1A R E) M ™ AL E) A 0
Drainage Study Approval Letter
Date: December 7, 2016
Firm: Slater Hanifan Group

Engineer: Fred Retzlaff, P.E.
Address: 5740 South Arville, # 216, Las Vegas, NV 89118

Phone: (702) 284-5300

Fax: (702) 284-5399

E-mail: fretzlaff@shg-inc.com

Subject: Technical Drainage Study for 3090 Zone North Interim Tank
Location: NWC West Centennial Parkway and North Shaumber Road
APN: 126-23-000-001 ‘

Sec, Township, Range: S23, T19S, R69E
Flood Zone & Panel: Zone X (and Zone A), 1750E, Dated September 27, 2002
Application Number: 16-49921

Submittals ReE:)::\?e d Relt)::::e a Reviewer Miscellaneous
Technical 11/04/2016 12/07/2016 PR
Concurrence Required:
(Must be obtained prior to permit issuance) Reason Concurrence is Required
Boulder City Adjacent to or Impacts Jurisdiction
City of Mesquite Adjacent to or Impacts Jurisdiction
City of Henderson Adjacent to or Impacts Jurisdiction
X | City of Las Vegas Adjacent to or Impacts Jurisdiction
City of North Las Vegas Adjacent to or Impacts Jurisdiction
Nevada Department of Transportation Adjacent to or Impacts NDOT Facility
Union Pacific Rail Road - Adjacent to or Impacts a UPRR Facility
US Army Corps of Engineers Impacts a USACE Facility
X | Clark County Regional Flood Control District gé%%rgéﬂg;gigzgﬁ%,‘;?j;c:rg;c;lzr p=eL

BOARD OF COUNTY COMMISSIONERS
. STEVE SISOLAK, Chairman *« LARRY BROWN, Vice Chairman !
SUSAN BRAGER ¢ CHRIS GIUNCHIGLIANI « MARILYN KIRKPATRICK *« MARY BETH SCOW +« LAWRENCE WEEKLY
DONALD G. BURNETTE, County Manager



3090 Zone North Interim Tank 16-49921
December 7, 2016
Page 2 of 3

The referenced Technical Drainage Study has been reviewed and is accepted as
complying with minimum improvement standards. As set forth in the subject drainage
study, the following measures will be taken to mitigate flood hazards.

The site shall be graded with respect to drainage as shown on “3090 Zone North Interim
Tank”, grading plan sheets G1, G3, C1 and CD1, signed and sealed by David B. Haile,
P.E., on November 3, 2016.

Check appropriate conditions

Retaining/screen wall combination may be in excess of current Clark County Unified
Development Code, Chapter 30.64.050.

A FEMA Elevation Certificate, completed by a licensed surveyor, must be submitted to and
approved by CCPW Development Review Plan Check prior to the issuance of Certificates of
Occupancy for those structures.

Mylars of the grading plan must be submitted to the CCPW Development Review Plan Check
for approval signatures prior to map recordation (residential) or permit issuance (commercial).

An administrative variance to allow the finished floor elevation(s) to be set below the current
Clark County criteria must be approved. The finished floor variance must be submitted to CCPW
Development Review front counter after drainage study approval and prior to offsite final review.

The grading plan will be reviewed by the Building Office Operations Division to ensure
compliance with the ADA access requirements. Revisions to the grading plan may be required if
the site accessibility design does not comply with the requirements set forth in the Accessibility
Chapter of the Clark County Building Code.

The plans show work is proposed on another property. Notarized written permission must be
obtained prior to plan approval. A grading permit must be obtained from Building Dept prior to
grading.

X Right-of-way dedication must be verified.

Any previously approved drainage easements that are not being used must be vacated.

Per Regional Flood Control District policies and Procedures manual, Section Viil. D. 13.
Uniform Regqulations for the Control of Drainage, the Engineer of Record shall provide As-Built
plans or record drawings to the District after completion and final inspection of such privately
installed flood control facilities that have regional flood control significance.

Structural calculations are required. The structural calculations, plans, and details must be
approved prior to "Offsite” submittal and prior to CCRFCD submittal, if applicable.

X Plan revisions can be found on the red-lined plans and must be addressed.

Prepare drainage easement documents as shown on the grading plans.




3090 Zone North Interim Tank 16-49921
December 7, 2016
Page 3 of 3

Additional Conditions:

1. While the vicinity map shows the tank location offset from the east property line of
parcel 126-23-000-001, no specific dimensions are provided to what is assumed to
be a BLM easement line, currently labeled as “Property Line” on the grading plan.
Exhibit E shows the existing Gowan Channel approximately 380 feet from the
project site; provide that information and the distance to the east property line on
the grading plan.

2. Any improvements not depicted on the above mentioned grading plans may require
an Update to this Technical Drainage Study.

The County’s review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

it U [ ors L

Patrick Robinson, P.E. W. Layne Weber, P.E., CFM
Associate Engineer Principal Engineer '
Development Review . Development Review

Patrick.Robinson@ClarkCountyNV.gov wiweber@ClarkCountyNV.gov



TECHNICAL DRAINAGE STUDY
(Response to CLV Comments)

3090 Zone North Interim Tank

Unincorporated Clark County, Nevada

Job No.: OLY1606.000
Date: April 2017

Prepared By:
Slater Hanifan Group, Inc.
5740 S. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

Prepared For:
Ninety-Five Management, LLC
11411 Southern Highlands Parkway, Suite 300
Las Vegas, NV 89141
Phone: 702-220-6565 = Fax: 702-220-6566

Fred Retzlaff, P.E.
NV Professional Engineer No. 15751

Assisted by: Jonathan S Rocha, E.I.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: 3090 Zone North Interim Tank Date: April 2017
Location of Development: a) Descriptive (Cross Streets): North/South:  Shaumber Road
East/West: Centennial Parkway
b) Section: 23 Township: 19 South Range: 59 East

c) APN: Portion of 126-23-000-001

Name of Owner: Ninety-Five Management, LLC

Telephone No.: 702-220-6565 Fax No.: 702-220-6566 E-mail Address: mbolduc@olympiacompanies.com
Address: 11411 Southern Highlands Parkway, Suite 300 Las Vegas NV 89141
Contact Person — Name: Fred Retzlaff, P.E. Telephone No.:  (702) 284-5300
*E-mail Address:  fretzlaff@shg-inc.com Fax No.:  (702) 284-5399
Firm:  Slater Hanifan Group
Address: 5740 S. Arville #216 Las Vegas NV 89118
Type of Land Development/Land Disturbance Process:

| [] | Rezoning Subdivison Map [] | Clearing and grading Only

Parcel Map [ | Planned Unit Development [] | Other (Please specify below)

[1 | Large Parcel Map Building Permit ]
1. Total Owned Land Area: At Site: ~ +/- 10 Acres Being Developed/Disturbed:  +/- 3 Acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O Yes* No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? Yes** [ No

4. Proposed type of development (Residential, Commercial, Etc.): Reservoir

5. Approximate upstream land area which drains to the subject site: +/- 6 Acres

6. Has the site drainage been evaluated in the past? O Yes* No If yes, please identify documentation:

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: ~ Southeast of site towards undeveloped land.

8. Briefly describe your proposed schedule for the subject project: 1 Phase, ASAP

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

*Newly Required Field
**Review and concurrence of the Clark County Regional Flood Control District is required

Revision Date

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




OLY1606.000
April 13, 2017

Albert Sung, P.E.

Flood Control Project Engineer

City of Las Vegas Department of Public Works
333 N. Rancho Drive

Las Vegas, Nevada 89106

Subject: Response to CLV Comments to the Technical Drainage Study for 3090 Zone
North Interim Tank (DS-4854)

Dear Mr. Sung:

This letter is submitted in response to comments contained in the January 3, 2017 review
memorandum, regarding the above referenced project. A copy of the City of Las Vegas (CLV)
Department of Public Works comment letter has been provided in Appendix A.

Revisions from Previous Submittal

The size of the water tank has been increased in size from a 200 foot radius to a 210 foot
radius. From the increased tank size, the slopes of the previously approved recommended
drainage facilities has been revised. The incurred changes are minor and has had no
general effect on the site’s original flow pattern or flow rate.

¢ Hydraulic Sections

The grading for the drainage facilities has not caused any changes in drainage patterns or
flow rates. The hydraulic sections have been updated to include the changes in slopes for
the proposed drainage facilities. The table below lists the hydraulic changes with strikeouts
for the previously submitted data and revised data shown for comparison. Revised
computations for the drainage facilities have been included in Appendix B.

J:\OLY1606.000 Skye Canyon 3090 Zone North Interim Tank\06-Studies\04-Drainage\Technical Study\CLVA\RTC\Report\OLY 1606
RTC Letter.doc




Onsite Hydraulic Section Summary

Section v Q100 Min/Max Depth Velocity
ID Description (cfs) Slope (%) () (fps)
Section 1 Earthen Trap 3:1 SS 13 0.50 0.47 2.73
(Q = OFF1) 10' Bottom Width
2.59 0.28 4.54
Section 2 0.50 0.75 2.39
ection : :
(= ON1) Earthen V-Ditch 3:1 SS 4 : . ‘
2.46 0.55 4.34
) 0.50 0.75 2.39
Section 3 Earthen V-Ditch 3:1 SS 4
(@=On2) 1.34 0.62 3.46
Section 4 Natural Earthen Trap
(Q = OFF2) 18' Bottom Width 10 2.60 17 .14
Section 5 : : ; . 0:84 338
(@< CP2) Riprap Lined V-Ditch 3:1 SS 14 0.81 137 5 50
Section 6 ; .
(@ = ONA(a)) Earthen V-Ditch 3:1 SS 1 0.50 0.44 1.69
1.46 0.29 3.44
Section 7 Earthen Trap 3:1 SS 10
(Q = OFF2) 10' Bottom Width
4.67 0.20 4.91
Section 8 ;
Q= CP2) Maintenance Road 14 2.00 0.28 3.29
5.50 0.31 4.16
Section 9 Rip-rap Lined Trap 3:1 SS 10' 13
(Q = OFF1) Bottom Width 8.58 029 4.39
6.68 0.29 4.41
Section 10 Rip-rap Lined Trap 3:1 SS 10' 10 704 024 405
(Q = OFF2) Bottom Width 7.02 0.24 4.05
(Q=CP3 + Tank Riprap Lined V-Ditch 3:1 SS 76
Diseharae) 10.54 1.59 10.00

Strikethrough indicates hydraulic sections presented in the TDS.

J:\OLY1606.000 Skye Canyon 3090 Zone North Interim Tank\06-Studies\04-Drainage\Technical Study\CLVARTC\Report\OLY 1606

RTC Letter.doc
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The access road drainage facilities include the drainage facilities inside of the perimeter
wall:

o Section 2 has been revised for the maximum slope to ensure the velocity is adequate
for the earthen swale. The minimum slope has not been revised as the previous
computations remains conservative for the analysis.

o Section 3 has had no revision to the section.

o Section 6 has had no revision to the section.

The perimeter ditch drainage facilities include the drainage facilities located on the exterior
of the perimeter wall:

o Section 1 has been revised for the minimum slope for a higher flow depth and the flow
depth remains contained in the section. The maximum slope has not been revised as the
previous computations remains conservative for the analysis.

o Section 4 has had no revision to the section.

o Section 7 has not been revised as the incurred slope changes remain within the
minimum and maximum grade range of the approved study, thus remains conservative for
the analysis.

o Section 9 has been revised for the maximum slope to ensure the velocity is adequate
for the earthen swale. The minimum slope has not been revised as the previous
computations remains conservative for the analysis.

o Section 10 has been revised for the slight change in grade, which has had no impact in
flow depth or velocity for the section.

The tank road ditch facilities include the entry road section and downstream channel with
rip-rap:

o Section 5 has changed from a v-ditch to a trapezoidal channel. The grade for the
section has not changed. The facility description, flow depth and velocity for the channel
has been updated.

o Section 8 has had no revision to the entry road.

Please note that Section 11 was not previously analyzed but has been included in the table
for relevance to the response to Comment #1 which will be discussed further in this letter.

+« Finish Floors

The finish floors for the tank has not been revised and remains at the elevation of 3070.5
feet. The drainage swales adjacent to the tank have not generated a higher flow depth and
thus not require any updates to the finish floor elevation.

J:\OLY1606.000 Skye Canyon 3090 Zone North Interim Tank\06-Studies\04-Drainage\Technical Study\CLVARTC\Report\OLY 1606
RTC Letter.doc




The comments in the review memorandum have been individually addressed as follows:

1. Comment: The proposed water reservoir outfall/discharge pipe is not connected fo the
permanent storm drain facility. Please connect the outfall pipe to the existing storm drain
facility in Centennial Parkway at Puli Road alignment.

Response: A discharge channel has been graded adjacent to the Centennial Parkway
access road, this channel will allow conveyance of the reservoir discharge (approximately
20 cfs) and 100-year storm event runoff into the storm drain facility along Puli Road and
Centennial Parkway intersection. The channel has extended the watershed analysis in the
proposed and ultimate conditions. Relevant hydrologic calculations for the extended
watershed has been provided in Appendix B.

The section is representative of the minimum and maximum slope along the channel; the
utilized flowrate for the channel is concentration point CP3 in the ultimate condition and
the tank discharge which generates the worst case flowrate. A summary of the section
analysis has been provided in the table above. Hydraulic calculations for the channel has
been provided in Appendix C and refer to revised Exhibit G in Appendix B for location of
the hydraulic section.

2. Comment: Please coordinate with Greg McDermott with City of Las Vegas Roadway
Planning Department at 702-229-2143 regarding the location of the reservoir and outfall

pipe.

Response: Acknowledged. SHG has coordinated with Greg McDermott of CLV for the
project site’s reservoir and outfall channel and no further comments have been made
regarding the locations.

The revised plan, profile and detail sheets adopting the revisions addressed in this letter have
been included in Appendix E. If you have any questions or require additional information,
please do not hesitate to contact us at 284-5300.

Respectfully Submitted,

SLATER HANIFAN GROUP

Jonathan S Rocha, E.I.
Flood Control Division

cc: Mark Failla, P.E., CFM — SHG
Fred Retzlaff, P.E. - SHG
David Haile, P.E. — SHG

J:\OLY1606.000 Skye Canyon 3090 Zone North Interim Tank\06-Studies\04-Drainage\Technical Study\CLVARTC\Report\OLY 1606
RTC Letter.doc




APPENDIX
Appendix A CLV Comment Letter
Appendix B Revised Drainage Exhibits

Appendix C Revised Hydrologic Computations
- Curve Number Computations
- Standard Form 4 Computations
- Proposed Condition HEC-1 Analysis
- Ultimate Condition HEC-1 Analysis

Appendix D Revised Hydraulic Computations
- Access Road Flow Computations
- Perimeter Ditch Fiow Calculations
- Tank Road Ditch Calculations
- Qutlet Channel Calculations

Appendix E Revised Grading, Profile & Detail Sheets

J:\OLY1606.000 Skye Canyon 3090 Zone North Interim Tank\06-Studies\04-Drainage\Technical Study\CLVARTC\Report\OLY 1606
RTC Letter.doc




APPENDIX A

CLV Comment Letter



CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

January 3, 2017

TO:

Land Development Services
Department of Building & Safety

FROM:

Albert Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:

3090 Zone North Interim Tank

COPIES TO:

Slater Hanifan Group

Cross Streets:

NWC of Centennial Parkway and Puli Road

Ninety-Five Management, LLC

File Number:

F:\Depot\DSMemos\DS4854A.doc

Bart Anderson, P.E., DevCo

Parcel Number:

126-23-000-001

Zoning Action: | SDR-xxxxx

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X

HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
15" Submittal 12/15/2016 | 01/03/2017 See Comments Below $400.00 467949: $400
TOTAL FEES (LDDRS): $400.00
REMARKS:

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.

is conditionally approved subject to Clark County Public Works Department
concurrence.

1.

END OF REMARKS

ays

The proposed water reservoir outfall/discharge pipe is not connected to the permanent storm drain
facility. Please connect the outfall pipe to the existing storm drain facility in Centennial Parkway at
Puli Road alignment.

Please coordinate with Greg McDermott with City of Las Vegas Roadway Planning Department at
702-229-2143 regarding the location of the reservoir and outfall pipe.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area
adjacent to a water way must submit to the Nevada Division of Environmental Protection a "Notice of
Intent" to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped or
disturbed surface areas have been covered by paving, building construction or planting. For more
information, including forms and applications see http:/ndep.nv.gov/bwpc/storm01.htm or call (775)
687-9429.

T/R/S:
AREA

T19S/R59E/23
F-23




APPENDIX B

Revised Drainage Exhibits
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: i< Sech 14 Ecs
Ultimate Condition Flow Rate Summary Prorated Flow Summary Onsite Hydraulic Section Summary L] '-5 33
Section s s Q Min/Max Depth Velocity LEGEND =Z 2«
. . . Area : Description 1% z
Basin/Concentration Point ID Qio0 Qio Q Area 100-yr Unit ID i (cfs) Slope (%) (ft) (fps) N j w S
i, A6t A Basin 100 Flow 150 0-33 ik a gz
_ — BASIN BOUNDARY O =
OFF1 3.4 13 6 (cfs) (acres) (cfslacre) Section 1 Earthen Trap 3:1 SS - 0.50 0.47 2.73 | o3 U<
L =5 L, 3 A= 10"Bottom Width 2.59 0.28 454 I PRO-RATED v 2 -
OFF3 7.2 25 12 ON1 4 1.17 3.4 ' ' ' SUBBASIN BOUNDARY (7p) oz 3
ON1 1.2 4 2 100-yr Unit . 0.50 0.75 2.39 w e
Area Seiun 2 Ditch 3 INENERERERERN] EXISTING FACILITY = 9
ON2 1.2 4 2 Sribbasin Q1foo : ) Flow g Earthen V-Ditch 3:1 SS 4 _ _ _ < S0
cTs acres
il 4.6 17 8 6t (cfs/acre) 2.46 0.55 4.34 Z ug
= OFF1 + ON1 w x93
Q= + ONT 7 039 34 . 0.50 0.75 2.39 ID BASIN ID o 53
CP2 (@) : : CHe Earthen V-Ditch 3:1 SS 4 <
3.9 14 T (Q=0N2) = 4 3
Q= OFF2 + ON2 ' ON1 (b) 3 0.78 3.4 1.34 0.62 3.46 =23
CP3 58 56 27 TOTAL 4 1.17 Section 4 Natural Earthen Trap i _— & 17 4401 PRO-RATED SUBBASIN ID 5 n<: 2
Q=CP1+CP2 +OFF3 : (Q = OFF2) 18' Bottom Width ' ) ' C£ & %
Section 5 . . L 0.84 3.38 , O <29
Q= CP2) Riprap Lined V-Ditch 3:1 8S 14 0.81 137 2 50 CONCENTRATION POINT ID 0 80 160 o5 E
Section 6 . ) _» E;—
(Q=ONi(a)) Earthen V-Ditch 3:1 SS 1 0.50 0.44 1.69 FLOW DIRECTION SCALE — 1"-80 FEET
o FLOWMASTER SECTION
Recommended Flood Control Facility Summary Section 7 Earthen Trap 3:1 SS 1.46 0.29 3.44 ‘
Facility Total/Approaching Facility (@= OFF2) 10' Bottom Width 10
ID Facility Description Flow (cfs) Flow (cfs) Notes 467 0.20 4.91 FACILITY ID
Qoo Qoo Section 8
" " Maintenance Road 14 2.00 0.28 3.29
1 Proposed 16 X48 Block Wall i 4 Q = ON1 (Q=CP2)
Opening
Section 9 Rip-rap Lined Trap 3:1 SS 10’ 13 Bl L %18
(Q = OFF1) Bottom Width 6-58 029 439
6.68 0.29 4.41
Section 10 Rip-rap Lined Trap 3:1 SS 10’ 10 04 024 405
(Q = OFF2) Bottom Width 7.02 0.24 4.05 -
Section 11 3.10 2.00 6.32 'C:)
(Q=CP3 + Tank Riprap Lined V-Ditch 3:1 8S 76 %
Discharge) 10.54 1.59 10.00 8
Strikethrough indicates hydraulic sections presented in the TDS. =
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APPENDIX C

Revised Hydrologic Computations



Curve Number Computations




G-l

SLATER
HANIFAN
GROUP

CONSULTING ENGINEERS & PLANNERS

Soil Data & Curve Number Computation

Project Name: 3090 Zone North Interim Tank

Date: 4/12/2017

File Name: OLY1606 RTC Curve Number Calcs.xIsx

By: JSR
Data: Reference:
Exhibit D
NRCS Soil Data
Soil Type - Soil Survey Area & Version, Soil Description A B C D
LV l 400 ILas Vegas Valley 2014 |Tencee very gravelly fine sandy loam, 2 to 8 percent slopes 0% 0% 0% 100%
Land Use A B C D
Desert Shrub (poor) 63 7 85 88
Industrial 81 88 91 93
Newly Graded 77 86 91 94
EXISTING CONDITION
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
Basi b AREA SOl THRE PERCENT LANBUSE A B C D A B Cc D ACRES | NUMBER
OFF1 LV 400 100.0% Desert Shrub (poor) 0% 0% 0% 100% 63 77 85 88 3.42 88.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 3.42 88.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
Ao [ AREA S0l THRE PERCENT EANBIUISE A B C D A B C D ACRES | NUMBER
OFF2 LV 400 100.0% Desert Shrub (poor) 0% 0% 0% 100% 63 77 85 88 2.70 88.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 2.70 88.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN ID AREA SOIL TYPE PERCENT LAND USE A B C D A B C D ACRES | NUMBER
EX1 LV 400 100.0% Desert Shrub (poor) 0% 0% 0% 100% 63 77 85 88 1.21 88.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 1.21 88.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASINID| “pgea [SOI-TYPE| pppcENT LAND USE Al B ] c] o | AJ] B ¢ ] b | ACRES | NUMBER
EX2 LV 400 100.0% Desert Shrub (poor) 0% 0% 0% 100% 63 77 85 88 1.20 88.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 1.20 88.0
PROPOSED CONDITION
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN ID AREA SOIL TYPE PERCENT LAND USE A B C D A B C D ACRES | NUMBER
OFF3 LV 400 94.6% Desert Shrub (poor) 0% 0% 0% 100% 63 77 85 88 6.77 83.21
LV 400 5.4% Newly Graded 0% 0% 0% 100% 77 86 91 94 0.39 5.12
TOTAL PERCENT| 94.6% TOTAL AREA & COMPOSITE CURVE NUMBER: 7.16 88.3
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
2Aan AREA SOILTYFE PERCENT LANR USE A B C D A B C D ACRES | NUMBER
ON1 LV 400 100.0% Industrial 0% 0% 0% 100% 81 88 91 93 1.17 93.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 1.17 93.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BARIID AREA bl PERCENT LAND USE A B C D A B C D ACRES | NUMBER
ON2 LV 400 100.0% Industrial 0% 0% 0% 100% 81 88 91 93 1.24 93.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 1.24 93.0
ULTIMATE CONDITION
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
L.
BASINID AREA SOILTYPE PERCENT ANR LEE A B C D A B Cc D ACRES | NUMBER
OFF1 LV 400 100.0% Industrial 0% 0% 0% 100% 81 88 91 93 3.42 93.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 3.42 93.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
i AREA SUIEFHES PERCENT LAND USE A B C D A B C D ACRES | NUMBER
OFF2 LV 400 100.0% Industrial 0% 0% 0% 100% 81 88 91 93 2.70 93.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 2.70 93.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASINID AREA akiddc PERCENT LAND USE A B C D A B C D ACRES | NUMBER
OFF3 LV 400 100.0% Industrial 0% 0% 0% 100% 81 88 91 93 7.16 93.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 7.16 93.0

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




Standard Form 4 Computations
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Proposed Condition HEC-1 Analysis




PRO.OUT

3

Y

EaE I T

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 98
VERSION 4.1

RUN DATE 07APR17 TIME 12:15:51

B s W % % b %

B
E

XXX
XXX
X X

X
X
XXXXXXX XXXX X
X
X

XXX
XXX
X x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

L

W
o o % k% %

*

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECIGS, HECIDB, AND HECILKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE

HEC-1 INPUT
LINE ID....... h RN 20000 T 4....... Sevninns 6
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 D 3090 ZONE NORTH INTERIM TANK
3 D TECHNICAL DRAINAGE STUDY (RTC TO CLV)
4 D APRIL 2017
é ip PROPOSED DRAINAGE CONDITION
ip
7 D RETURN PERIOD ~------ 100 & 10-YEAR
8 D DISTRIBUTION ~------- 6-HOUR SDN3
9 ip PROJECT NO. ------——- OLY1606.000
10 0 FILENAME ---- --- PRO.H1
11 D DATE —-=m=-== --- 04/07/17
12 10 MODELED BY --—=-===n= ISR
13 D
14 o] PRECIPITATION STORM EVENT RATIOS
15 1D STORM EVENT RATIO
16 D 100-YR 1.00
17 D 10-YR 0.55
18 i
19 IT S 0 0 300
20 I0 S 0 0
21 IN 5 0 4]
22 IR PREC 1.00 0.55
23 KK OFFL
24 KM  EXISTING OFFSITE BASIN
25 BA .0053
26 PB 3.15
27 PC 0 0.020 0.057 0.070 0.087 0.108
28 pc  0.130 0.130 0.130 0.133 0.140 0.142
29 pc  0.190 0.197 0.199 0.200 0.201 0.204
30 pPC  0.251 0.256 0.270 0.278 0.281 0.283
31 pCc 0.499 0.590 0.710 0.744 0.781 0.812
32 PC 0.860 0.868 0.876 0.888 0.910 0.926
33 pC 0.982 0.985 0.987 0.989 0.9930 0.993
34 PC  0.998 0.999 1
35 LS 0 88.0
36 up 0.100
37 KK 1
38 KM  PROPOSED ONSITE BASIN
39 BA  .0018
40 LS 0 93.0
41 up 0.062
42 KK CP1
43 HC 2
*
HEC-1 INPUT
LINE ID....... 1....... 2.0 ;S [ TR, Seiennen 6
44 KK  OFF2
45 KM  EXISTING OFFSITE BASIN
46 BA .0
47 LS 0 88.0
48 uvb  0.100
49 KK  ON2
50 KM  PROPOSED ONSITE BASIN
51 BA .0019
52 LS 0 93.0
53 up 0.066

Page 1

, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

:GREEN AND AMPT INFILTRATION

PAGE 1
....... AN : TR R L]
0.124 0.130 0.130 0.130
0.148 0.158 0.172 0.181
0.214 0.229 0.241 0.249
0.295 0.322 0.352 0.409
0.819 0.835 0.851 0.856
0.937 0.950 0.970 0.976
0.993 0.994 0.995 0.998
PAGE 2
....... 7oo.000.8000000.9..000.10




I

PRO.OUT

54 KK cP2

55 HC 2

56 KK  OFF3

57 KM PROPOSED OFFSITE BASIN
58 BA L0112

59 LS 0 88.3

60 ubD 0.100

61 KK CP3

62 HC 3

63 ZzZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

NPUT

LINE (V) ROUTING (——~>) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<—~—) RETURN OF DIVERTED OR PUMPED FLOW
23 OFF1
37 . ONL
42 Pl s .
44 . OFF2
49 . ON2
54 . w2 .. s
56 . . OFF3
61 CP3 e

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

R T

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE 07APR17 TIME 12:15:51

otk ok % 3 b %

SLATER HANIFAN GROUP
3090 ZONE NORTH INTERIM TANK
TECHNICAL DRAINAGE STUDY (RTC TO CLV)

APRIL 2017
PROPOSED DRAINAGE CONDITION
RETURN PERIOD - - 100 & 10-YEAR
DISTRIBUTION - - 6-HOUR SDN3
PROJECT NO. - 0LY1606.000
FILENAME -- - PRO.HL

—————— - 04/07/17

ISR

PRECIPITATION STORM EVENT RATIOS

STORM EVENT RATIO
100-YR 1.00
10-YR 0.55
20 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
ir HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

Page 2

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
= DAVIS, CALIFORNIA 95616 *
i (916) 756-1104 *




PRO.OUT

P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 5
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .55
HYDROGRAPH AT
+ OFF1 .01 1 FLOw 9. 4.
TIME 3.50 3.50
HYDROGRAPH AT
+ ONL .00 1  FLOW 4. 2.
TIME 3.50 3.50
2 COMBINED AT
+ cpPl .01 1 FLOW 13. 6.
TIME 3.50 3.50
HYDROGRAPH AT
+ OFF2 .00 1 fFLOW 7. 3.
TIME 3.50 3.50
HYDROGRAPH AT
+ ON2 .00 1 FLOW 4. 2.
TIME 3.50 3.50
2 COMBINED AT
+ cpP2 .01 1 FLOW 12. 5.
TIME 3.50 3.50
HYDROGRAPH AT
+ OFF3 .01 1 FLOW 20, 8.
TIME 3.50 3.50
3 COMBINED AT
+ CcP3 .02 1 FLOW 45. 19.
TIME 3.50 3.50

#%% NORMAL END OF HEC-1 *%*

page 3




Ultimate Condition HEC-1 Analysis




ULT.OUT

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE
Jun 1998
VERSION 4.1

o k% %

"

07APR17 TIME 12:16:18

RUN DATE

3

%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (3AN 73), HEC1GS, HECIDB, AND HECLlKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVEN
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE j 0 J Lovennnn P 3., L
*DIAGRAM
1 D SLATER HANIFAN GROUP
2 Ib 3090 ZONE NORTH INTERIM TANK
3 ID TECHNICAL DRAINAGE STUDY (RTC TO C
4 ID APRIL 2017
5 jifs] ULTIMATE DRAINAGE CONDITION
6 ID
7 i) RETURN PERIOD ---——--— 100 & 10-YEA
8 ip DISTRIBUTION -------- 6-HOUR SDN3
9 D PROJECT NO. -~ —-—- 0LY1606.000
10 b FILENAME —--- ——- ULT.H1
11 D DATE —=--—=-- -—- 04/07/17
12 D MODELED BY —=ww=---——= ISR
13 ]
14 ID PRECIPITATION STORM EVENT RATIO!
15 ID STORM EVENT RATIO
16 0 100-YR 1.00
17 ip 10-YR 0.55
18 ip
19 iT 5 0 0 300
20 I0 5 o] 0
21 IN 5 0 0
22 IR PREC 1.00 0.55
23 KK  OFF1
24 KM  DEVELOPED OFFSITE BASIN
25 BA  .0053
26 PB 3.15
27 PC 0 0.020 0.057 0.070 0.08
28 pCc  0.130 0.130 0.130 0.133 0.14
29 pCc  0.190 0.197 0.199 0.200 0.20
30 pc  0.251 0.256 0.270 0.278 0.28
31 pc  0.499 0.590 0.710 0.744 0.78
32 pc  0.860 0.868 0.876 0.888 0.91
33 pc  0.982 0.985 0.987 0.989 0.99
34 PC 0.998 0.999 1
35 LS 0 93.0
36 up  0.053
37 KK ON1
38 KM  PROPOSED ONSITE BASIN
39 BA .
40 LS 0 93.0
41 up  0.062
42 KK CPl
43 HC 2
1 HEC-1 INPUT
LINE k(> JO | I 2oiiiaes R, L I
44 KK OFF2
45 KM  DEVELOPED OFFSITE BASIN
46 BA 042
47 LS (] 93.0
48 up  0.055
49 KK ON2
50 KM  PROPOSED ONSITE BASIN
51 BA .0
52 LS 0 93.0
53 up  0.066

T DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
1.0OSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
Sevveans [T A 8.vuunnn 9., 10
LV)
R
S
7 0.108 0.124 0.130 0.130 0.130
0 0.142 0.148 0.158 0.172 0.181
1 0.204 0.214 0.229 0.241 0.249
1 0.283 0.295 0.322 0.352 0.409
1 0.812 0.819 0.835 0.851 0.856
0 0.926 0.937 0.950 0.970 0.976
0 0.993 0.993 0.994 0.995 0.998
PAGE 2
Seviiinn 6....... 7eevnnnn 8....... 9...... 10

pPage 1




ULT.OUT

CcpP2
2
OFF3
PROPOSED OFFSITE BASIN
L0112
Q 93.0
0.075
CcP3
3

SCHEMATIC DIAGRAM OF STREAM NETWORK

54 KK
55 HC
56 KK
57 KM
58 BA
59 Ls
60 up
61 KK
62 HC
63 4
INPUT
LINE (V) ROUTING
NO. {.) CONNECTOR

23 OFF1

37 . ONL

42 cwl ...

44 . OFF2

49 . .

54 . cP2

56 . .

61 CP3 it

(~-->) DIVERSION OR PUMP FLOW

(<~--) RETURN OF DIVERTED OR PUMPED FLOW

ON2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

*
*

*

RUN DATE 07APR17 TIME

*

(HEC-1)

12:16:18  *

20 10 OUTPUT CONTROL VARIABLES
S

IPRNT
IPLOT
QSCAL

iT HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME
NQ
NDDATE
NDTIME
ICENT

SLATER HANIFAN GROUP

3090 ZONE NORTH INTERIM TANK
TECHNICAL DRAINAGE STUDY (RTC TO CLV)
APRIL 2017

ULTIMATE DRAINAGE CONDITION

-~ 100 & 10-YEAR
6-HOUR SDN3
OLY1606.000
ULT.H1
04/07/17

-- JSR

RETURN PERIOD --
DISTRIBUTION -
PROJECT NO.
FILENAME
DATE -
MODELED BY

PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR 0.55

PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
1 0 STARTING DATE
0000 STARTING TIME
300 NUMBER OF HYDROGRAPH ORDINATES
2 0 ENDING DATE
0055 ENDING TIME
19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS
DRAINAGE AREA

SQUARE MILES

PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA
TEMPERATURE

ACRES
DEGREES FAHRENHEIT
pPage 2

* % 3

* %

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

W% o

*
%o % % %

*




ULT.ouT

jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
: RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .55

HYDROGRAPH AT
+ OFF1 .01 1  FLOW 13. 6.
TIME 3.50 3.50

HYDROGRAPH AT
+ ON1 .00 1 FLOW 4. 2.
TIME 3.50 3.50

2 COMBINED AT
+ CcPl .01 1 FLOW 17. 8.
TIME 3.50 3.50

HYDROGRAPH AT
+ OFF2 .00 1 FLOW 10. 5.
TIME 3.50 3.50

HYDROGRAPH AT
+ ON2 .00 1 FLOW 4. 2.
TIME 3.50 3.50

2 COMBINED AT
+ cp2 .01 1 FLOW 14. 7.
TIME 3.50 3.50

HYDROGRAPH AT
+ OFF3 .01 1 FLOW 25. 12.
TIME 3.50 3.50

3 COMBINED AT
+ cpP3 .02 1 FLOW 56. 27.
TIME 3.50 3.50

#%% NORMAL END OF HEC-1 #%%
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APPENDIX D

Revised Hydraulic Computations



Access Road Flow Computations




Worksheet for Section 2 Max% @ ON1

Friction Method

Solve For

Manning Formula

Normal Depth

Roughness Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Discharge

0.022
2.46
3.00
3.00
4.00

%

HV
HV
ft/s

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

0.55
0.92
3.50
0.26
3.32
0.64
1.10390
4.34
0.29
0.85
1.45

Supercritical

ﬂZ

Downstream Depth
Length
Number Of Steps

0.00
0.00

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00

0.00
Infinity
Infinity

0.55

0.64

2.46

1.10390

3/14/2017 11:48:18 AM

Bentley Systems, Inc.

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FiowMaster V8i (SELECTseries 1) [08.11.01.03]
Page 1 of 1




Cross Section for Section 2 Max% @ ON1

Friction Method Manning Formula

Solve For Normal Depth

Roughness Coefficient 0.022
Channel Slope 246 %
Normal Depth 0.55 f#t
Left Side Slope 3.00 HV
Right Side Slope 3.00 HV
Discharge 4.00 ft/s

<
K
Ly
=

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]}
3/14/2017 11:48:23 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Perimeter Ditch Flow Calculations




Section 1 Min% @ OFF1

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 0.50 %
Discharge 13.00 ft¥/s

Section Definitions

0+00.00 3.00
0+01.00 0.00
0+11.00 0.00
0+12.00 3.00

Roughness Segment Definitions

(0+00.00, 3.00) (0+12.00, 3.00) 0.022

Lurrent Kougnness weighted
Method
Open Channel Weighting Method Improved Lotter's Method

Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Normal Depth 0.47

Elevation Range 0.0010 3.00 ft

Flow Area 476 f2
Wetted Perimeter 10.99 ft

Hydraulic Radius 043 ft

Top Width 1031 ft

Normal Depth 0.47 ft

Critical Depth 0.37 ft

Critical Slope 1.05323 9%

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
311412017 11:47:48 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Section 1 Min% @ OFF1

Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

273 fis
0.12
0.58
0.7

Subcritical

Downstream Depth

Length
Number Of Steps

Upstream Depth
Profile Description

Profile Headloss

Downstreamn Velocity

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Critical Slope

Notes

0.00 ft
0.00

0.00 ft

0.00 #
Infinity  ft/s
Infinity  ft/s

047 ft

0.37 ft

050 %

1.05323 %

3/14/12017 11:47:48 AM

Bentley Systems, Inc.
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page
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Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03}
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Cross Section for Section 1 Min% @ OFF1

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 050 %
Normal Depth 0.47 ft
Discharge 13.00 /s

3.20]
3.0078 91
2.80]
260
24070 % .
220 (
2.00;

1301

! i
LR 0 8 WU DUUUUDE SOOIV SURUUIE SRR N o
1409 Lo e

1.20]
1.00] | \
0803, .
0.4D]
0.20]
0.60]
'{)'20— ) 1 [ 1 t 1 : 3 ¥ 3 ] t
000 D+02 0+04 0+D8 0408 O+10 OH12
Station

Elevation

Bentley Systems, inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
3/14/2017 11:48:01 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Section 9 Max% @ OFF1

Project Description-

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 6.68 %
Discharge 13.00 ft¥s

Section Definitions

0+00.00 3.00
0+01.00 0.00
0+11.00 0.00
0+12.00 3.00

Roughness Segment Definitions

(0+00.00, 3.00) (0+12.00, 3.00) 0.037

surrent Kougnness vvelgnied
Method
Open Channel Weighting Method Improved Lotter's Method

Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Normal Depth 029 ft

Elevation Range 0.00to 3.00 ft

Flow Area 294 f2
Wetted Perimeter 10.61 ft

Hydraulic Radius 0.28 ft

Top Width 1019 ft

Normal Depth 029

Critical Depth 037 f

Critical Slope 297893 %

Bentley Systems, inc. Bentley FlowMaster V8i (SELECTseries 1) {08.11.01.03]
3/14/2017 11:48:42 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for Section 9 Max% @ OFF1

Velocity 4.41 fis
Velocity Head 0.30 ft
Specific Energy 0.59
Froude Number 1.45

Flow Type Supercritical

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  fi/s
Normal Depth 0.29 ft
Critical Depth 0.37 ft
Channel Slope 668 %
Critical Slope 297893 %

Bentley Systems, inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
3/14/2017 11:48:42 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




Cross Section for Section 9 Max% @ OFF1

Project Descriptior

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 6.68 %
Normal Depth 029 +#
Discharge 13.00 ft¥/s

Elevation
—
o]
fwnd

’0'20 - ] ¥ i T T T ¥ 3 ¥ 3 1 T
0+00 D+02 0404 0406 0+08 0O+10 D+2
Station

Bentley Systems, inc. Bentley FlowMaster V81 (SELECTseries 1) [08.11.01.03]
3/14/2017 11:48:50 AM 27 Siemons Gompany Drive Suite 200 W Watertown, CT 06795 USA +1-203-7565-1666 Page 1 of 1




Worksheet for Section 10 @ OFF2

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 702 %
Discharge 10.00 ft¥s

Section Definitions

0+00.00 3.00
0+01.00 0.00
0+11.00 0.00
0+12.00 3.00

Roughness Segment Definitions

(0+00.00, 3.00) (0+12.00, 3.00) 0.037

surrent Kougnness vveigntea
Method
Open Channe! Weighting Method Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Improved Lotter's Method

Normal Depth 024

Elevation Range 0.00t0 3.00 ft

Flow Area 247 {2
Wetted Perimeter 10.52 ft

Hydraulic Radius 023

Top Width 10.16 ft

Normal Depth 0.24

Critical Depth 0.31

Critical Slope 312225 9

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
3114/2017 11:49:18 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for Section 10 @ OFF2

Velocity 4.05 fis
Velocity Head 0.25
Specific Energy 0.50 #
Froude Number 1.45

Flow Type Supercritical

Downstream Depth 0.00 ft
Length 0.00
Number Of Steps 0

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.24 ft
Critical Depth 0.31 1t
Channel Slope 7.02 %
Critical Slope 312225 %

Bentley Systems, Inc. Bentley FlowMaster V8i (SELEGTseries 1) [08.11.01.03]
3114/2017 11:49:18 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




Cross Section for Section 10 @ OFF2

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 702 %
Normal Depth 0.24 #
Discharge 10.00 ft%/s

Elevation
&
&

0400  0+02 ' D+04  04DB 0408 0+10  0+12
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
311412017 11:49:22 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Tank Road Ditch Calculations




Worksheet for Section 5 @ CP2 Discharge

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040
Channel Slope 081 %
Left Side Slope 3.00 HV
Right Side Slope 3.00 HV
Discharge 14.00 ft¥/s
Results

Normal Depth 137 ft
Flow Area 5.59 {2
Wetted Perimeter 8.64 ft
Hydraulic Radius 0.65 ft
Top Width 8.19
Critical Depth 1.06 ft
Critical Siope 3.08807 9%
Velocity 2.50 ft/s
Velocity Head 0.10 ft
Specific Energy 146 ft
Froude Number 0.53

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 f#t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.37 #
Critical Depth 1.06 ft
Channel Slope : 0.81 %
Critical Slope 3.08807 9%

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
4/13/2017 9:48:04 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Cross Section for Section 5 @ CP2 Discharge

Projeét Deséription

Friction Method Manning Formula

Solve For Normal Depth

InputData

Roughness Coefficient 0.040
Channel Slope 0.81 %
Normal Depth 137 ft
Left Side Slope 3.00 HV
Right Side Slope 3.00 HV
Discharge 14.00 ft¥/s

Cross Section Image
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Outlet Channel Calculations




Worksheet for Section 11 Min% @ CP3

Projéct Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 3.10 %

Left Side Slope 3.00 HV

Right Side Slope 3.00 Hv

Discharge 76.00 ft¥s

Reslilts

Normal Depth 2.00 ft

Flow Area 12.03 f2

Wetted Perimeter 12.66

Hydraulic Radius 0.95

Top Width 12.01

Critical Depth 2.09

Critical Slope 2.46464 %

Velocity 6.32 /s

Velocity Head 062 ft

Specific Energy 2.62

Froude Number 1.11

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 1t

Number Of Steps 0

GVF OutputData

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity  f/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00

Critical Depth 209 f#

Channel Slope 310 %

Critical Slope 2.46464 9
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

4/13/2017 9:40:51 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Cross Section for Section 11 Min% @ CP3

Project Desc‘ri‘ptioh' '

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040
Channel Slope 310 %
Normal Depth 2.00 ft
Left Side Slope 3.00 HV
Right Side Slope 3.00 HvV
Discharge 76.00 ft¥s

Cross Section Image
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Worksheet for Section 11 Max% @ CP3

Projéct Description '

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040
Channel Slope 10.54 %
Left Side Slope 3.00 Hv
Right Side Slope 3.00 HV
Discharge 76.00 ft¥s
Results

Normal Depth 159 f
Flow Area 7.60 ft2
Wetted Perimeter 10.07
Hydraulic Radius 0.75

Top Width 9.55
Critical Depth 2.09 ft
Critical Slope 2.46463 9%
Velocity 10.00 ft/s
Velocity Head 1.55 ft
Specific Energy 315 ft
Froude Number 1.98

Flow Type Supercritical

GVF InputData

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  f/s
Normal Depth 1.59 #
Critical Depth 2.09 ft
Channel Slope 10.54 ¢,
Critical Slope 246463 %

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
4/13/2017 12:48:32 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Cross Section for Section 11 Max% @ CP3

Project Desyori'ption

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040
Channel Slope 10.54 %
Normal Depth 1.59 ft
Left Side Slope 3.00 HV
Right Side Slope 3.00 HV
Discharge 76.00 fts

Cross Section Image
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APPENDIX E

Revised Grading, Profile & Detail Sheets
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