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767-636 
 
August 26, 2019 
 
Albert Y. Sung, PE 
Flood Control Project Engineer 
City of Las Vegas Land Development Services 
Department of Public Works 
333 N. Rancho Drive – 7th Floor 
Las Vegas, NV 89106 
 
Re: 2nd Response to City of Las Vegas Comments on the Technical Drainage Study for  

Alexander Juliano (DS5066B) 
 
 
Dear Mr. Sung: 
 
The purpose of this letter is to address your comment letter dated February 13, 2019, regarding the 
above-referenced project. A copy of the comment letter is provided in Appendix A. The comments 
have been addressed individually as follows. 

 
Comment 1: 
  
Second Request: Provide a copy of the zoning/planning conditions associated with this site (ANX- 
74570 & ANX-74572) with the next submittal to verify compliance with conditions. Flood Control 
will not issue conditional approval of the drainage study without the associated zoning/planning 
conditions (issued by the City Council). Any associated conditions of approval that revise the site 
drainage parameters will require that the drainage study be re vised and resubmitted. 
 
Response:  
  
A copy of the zoning/planning conditions is provided in the Appendix B.  
 
Comment 2: 
  
The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control 
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to 
final approval of the drainage study.  
 
Response: 
 
The CCRFCD concurrence requirement is acknowledged. 
 
Comment 3: 
  
The site is also adjacent to the jurisdiction of Clark County to the west and east. The engineer 
must coordinate with Clark County Public Works Department (CCPW) and incorporate any 
concerns for boundary conditions along the west and east boundaries. CCPW concurrence is 
required prior to the final acceptance of the study.  
 
 



 

 

 
 2 

 
Response: 
 
CCPW concurrence requirement is acknowledged. 
 
Comment 4: 
  
FIG 7 (Ultimate Condition Drainage Map): Hydraulic Section 6 basically is receiving flow from 
onsite basin DON2 with an area of 1.3 acre. However, per the" 100-Year Flow Characteristics 
Table”, Hydraulic Section 6 has a 100-year flow of 22cfs which is way out of proportion. Same 
situation with Hydraulic Sections 4, 5 and 7. Review and revise accordingly.  
 
Response: 
 
The reason that Sections 4, 5, 6, and 7 are showing higher flow rates is that the hump elevations 
at the entrances are not 6 inch above the water surface elevation in the street, therefore, an 
emergency hydraulic calculations have been performed (in addition to hydraulic calculations for 
actual flow rates) at those sections. The purpose is to show if the finished floors are high enough 
with the assumption that all street runoffs drain into the project site. 
 

���� ∶  18 	
� (�
������� ��) + 1 	
� (���1) + 3 	
� (���2) = 22 	
� 

���� ∶  21 	
� (�
������� ��) + 1 	
� (���3) + 3 	
� (���4) = 25 	
� 
 
Finished floors have been checked to be 18 inches above the 100-year flow, and to be above the 
emergency water surface elevations. Please refer to the tables provided in Figure 7 for the 100-
year and the emergency flow calculations. See Appendix D for revised and additional hydraulic 
computations.  
 
Comment 5: 
  
For both the" EAST" and" WEST" developments, now that the discharge fashion has been 
changed from sheet flow to concentrated flows at the north center point from the" EAST" and the 
northeast corner from the" WEST". Obtain approval from the adjacent property owner, ie, BLM 
for the proposed drainage pattern prior to the final approval of the subject drainage study. 
 
Response: 
 
We have been trying to contact adjacent property owners, i.e. BLM and Blackstone Land 
Development. The response we received from BLM indicates that the BLM has no role in actions 
on private lands (if there are foreseeable impacts to public lands such as construction activities 
we would need to get a grant or permit through the BLM for those activities). Additionally, our 
certified mail to Blackstone Land Development was returned. 
 
Per a meeting with Albert Sung on 8/14/2019, he suggested to show if the concentrated runoff is 
erosive. According to the hydraulic analysis, even though the discharge fashion has been 
changed from sheet flow to concentrated flows, the runoff velocities are not erosive (<5 fps), 
therefore, we are not adversely impact on the downstream properties. 
 
Please refer to the Appendix C for the BLM and Blackstone Land Development documents, and 
hydraulic calculations. 
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Comment 6: 
 
The Regional Flood Control District Manual requires 1% minimum slope around the bulb of a cul-
de- sac where storm water is drained through per Section 1602. Provide the required slope in the 
cul- de-sac of Street A in the EAST development. 
 
Response: 
 
The Grading Plans were revised accordingly. 
 
Comment 7: 
  
All drainage easements must be public drainage easements to be privately maintained and 
common lots to be labeled on the grading plans and to be dedicated as such in the final map. 
 
Response: 
 
The Grading Plans were revised accordingly. 
 
Comment 8: 
  
The City Council of the City of Las Vegas adopted an amendment to Title 20 of the Municipal 
Code in which Section 20.10.030 requires all public drainage easements to be concrete lined. 
Revise the grading plan and Detail Sections FIDT and GIDT and all pertinent plans and 
construction notes accordingly. 
 
Response: 
 
Per a meeting with Albert Sung on 8/14/2019, all public drainage easements are designed to be 
concrete lined up to water surface elevation. Note that all drainage easements are designed to 
be 3 foot concrete U-Channel and hydraulic calculations show that water contains in the U-
Channels. See Appendix D for revised and additional hydraulic computations.  
 
Comment 9: 
  
Private streets must be public drainage easements. Provide a note on the grading plans: "Note: 
All private streets are P.U.E., Public Sewer Easements and Public Drainage Easements to be 
Privately Maintained by the HOA". 
 
Response: 
 
The Grading Plans were revised accordingly. 
 
Comment 10: 
  
Regarding the permission to grade from the adjacent property owner (Blackstone Land 
Development LLC), the response stated that it was to no avail. Provide proof of documentation 
such as receipt of certified mail and emails etc in the next submittal. 
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July 3, 2019 

Robert Summerfield, AICP 
Director 
Department of Planning 

RTS:PL:clb 

CC: 

Ms. Lori Johnson 
Johnson Trust 
7478 Oasis Island Street 
Las Vegas, Nevada 89131 

RE: GPA-75971 IPRJ-759031 - GENERAL PLAN AMENDMENT 
RELATED TO ZON-75976, VAR-75977, VAC-75978 AND TMP-75979 
CITY COUNCIL MEETING OF JULY 3, 2019 

Dear Ms. Johnson: 

The City Council at a regular meeting held on July 3, 2019 voted to 
APPROVE a request for a General Plan Amendment FROM: R (RURAL 
DENSITY RESIDENTIAL) TO: L (LOW DENSITY RESIDENTIAL) on 2.09 
acres on the north side of Alexander Road, approximately 1,640 feet west 
of Durango Drive (APN 138-05-801-025), Ward 4 (Anthony) [PRJ-75903]. 

The Notice of Final Action was filed with the Las Vegas City Clerk on 
July 3, 2019. 

Sincerely, 

Mr. Michael Cuddy 
D.R. Horton, Inc. 
1081 Whitney Ranch Drive, Suite #141 
Henderson, Nevada 89014 

Ms. Brandi Reid 
GCW, Inc. 
1555 South Rainbow Boulevard 
Las Vegas, Nevada 89146 

LAS VEGAS 
CITY COUNCIL 

CAROLYN G. GOODMAN 
Mayor 

MICHELE FIORE 
Mayor Pro-Tern 

STAVROS S. ANTHONY 

CEDRIC CREAR 

BRIAN KNUDSEN 

VICTORIA SEAMAN 

OLIVIA DIAZ 

SCOTT D. ADAMS 
City Manager 

DEPARTMENT 

ROBERT SUMMERFIELD 
DIRECTOR 

DEVELOPMENT 
SERVICES CENTER 

333 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 

702.229.4830 I VOICE 
7111 TTY 
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cityoflasvegas 

lasvegasnevada.gov  
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July 3, 2019 

Ms. Lori Johnson 
Johnson Trust 
7478 Oasis Island Street 
Las Vegas, Nevada 89131 

RE: TMP-75979 TPRJ-759031 - TENTATIVE MAP RELATED TO GPA-
75971, ZON-75976, VAR-75977 AND VAC-75978 
CITY COUNCIL MEETING OF JULY 3, 2019 

Dear Ms. Johnson: 

The City Council at a regular meeting held on July 3, 2019 voted to 
APPROVE a request for a Tentative Map FOR A PROPOSED EIGHT-LOT 
SINGLE FAMILY RESIDENTIAL SUBDIVISION on 2.09 acres on the north 
side of Alexander Road, approximately 1,640 feet west of Durango Drive 
(APN 138-05-801-025), R-E (Residence Estates) Zone [PROPOSED: R-1 
(Single Family Residential)], Ward 4 (Anthony) [PRJ-75903]. 

This approval is subject to the following conditions: 

Planning 

1 	A revised tentative map shall be submitted to the Department of 
Planning prior to the submittal of a Final Map the depiction of a cul-de-
sac terminus. 

2. Lots Number 4 and 5 shall be single story homes. 

3. Approval of the Tentative Map shall be for no more than four (4) years. 
If a Final Map is not recorded on all or a portion of the area embraced 
by the Tentative Map within four (4) years of the approval of the 
Tentative Map, this action is void. 

4. Approval of General Plan Amendment (GPA-75971) and Rezoning 
(ZON-75976); approval of and conformance to the Conditions of 
Approval for Petition to Vacate (VAC-75978) and Variance (VAR-
75977) shall be required, if approved. 

5. Street names must be provided in accordance with the City's Street 
Naming Regulations. 

6. Written approval must be submitted prior to the issuance of a building 
permit from Republic Services for the modified hammerhead 
configuration. 



Ms. Lori Johnson 
Johnson Trust 
TMP-75979 [PRJ-759031 - Page Two 
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7. A fully operational fire protection system, including fire apparatus roads, fire hydrants 
and water supply, shall be installed and shall be functioning prior to construction of 
any combustible structures. 

8. A technical landscape plan, signed and sealed by a Registered Architect, Landscape 
Architect, Residential Designer or Civil Engineer, must be submitted prior to or at the 
same time as Final Map submittal. A permanent underground sprinkler system is 
required, and shall be permanently maintained in a satisfactory manner; the 
landscape plan shall include irrigation specifications. Installed landscaping shall not 
impede visibility of any traffic control device. The technical landscape plan shall 
include the following changes from the conceptual landscape plan: 

• One 24-inch box shade tree with four, five-gallon shrubs for each required tree 
shall be planted within the landscape buffer areas adjacent to Alexander 
Road. 

9. In conjunction with creation, declaration and recordation of the subject common-
interest community, and prior to recordation of the Covenants, Codes and 
Restrictions ("CC&R"), or conveyance of any unit within the community, the 
Developer is required to record a Declaration of Private Maintenance Requirements 
("DPMR") as a covenant on all associated properties, and on behalf of all current and 
future property owners. The DPMR is to include a listing of all privately owned and/or 
maintained infrastructure improvements, along with assignment of maintenance 
responsibility for each to the common interest community or the respective individual 
property owners, and is to provide a brief description of the required level of 
maintenance for privately maintained components. The DPMR must be reviewed and 
approved by the City of Las Vegas Department of Field Operations prior to 
recordation, and must include a statement that all properties within the community 
are subject to assessment for all associated costs should private maintenance 
obligations not be met, and the City of Las Vegas be required to provide for said 
maintenance. Also, the CC&R are to include a statement of obligation of compliance 
with the DPMR. Following recordation, the Developer is to submit copies of the 
recorded DPMR and CC&R documents to the City of Las Vegas Department of Field 
Operations. 

10. All development is subject to the conditions of City Departments and State 
Subdivision Statutes. 

Public Works 

11. A Petition of Vacation, such as VAC-75978, shall record immediately prior to 
(concurrent with) the recordation of a Final Map for this site to eliminate the U.S. 
Government Patents Easements adjacent to this site. 
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12. Dedicate 30 feet of right-of-way on Juliano Road where such does not existing on 
the Final Map for this site. Additionally, Grant a Multi-Use Non-Equestrian Trail 
Easement for the required trail that is outside of the Public right-of-way. Street "A" 
must be granted and labeled on the Final Map for this site as Public Utility Easements 
(P.U.E.), Public Sewer Easements, and Public Drainage Easements to be privately 
maintained by the Homeowner's Association. 

13. Construct complete half street improvements on Alexander Road and Juliano Road 
including the required Multi-Use Non-Equestrian Trail meeting current City Standards 
adjacent to this site concurrent with development of this site. All existing paving 
damaged or removed by this development shall be restored at its original location 
and to its original width concurrent with development of this site. 

14. Concurrent with development, remove the existing sanitary sewer manhole from the 
proposed backyard of lot 5. 

15. Landscape and maintain all unimproved rights-of-way, if any, adjacent to this site. All 
landscaping and private improvements installed with this project shall be situated and 
maintained so as to not create sight visibility obstructions for vehicular traffic at all 
development access drives and abutting street intersections. 

16. Submit a License Agreement for landscaping and private improvements in the 
Alexander Road and Juliano Road public rights-of-way, if any, adjacent to this site 
prior to this issuance of permits for these improvements. The applicant must carry 
an insurance policy for the term of the License Agreement and add the City of Las 
Vegas as an additionally insured entity on this insurance policy. If requested by the 
City, the applicant shall remove property encroaching in the public right-of-way at the 
applicant's expense pursuant to the terms of the City's License Agreement. The 
installation and maintenance of all private improvements in the public right of way 
shall be the responsibility of the adjacent property owner(s) and shall be transferred 
with the sale of the property for the entire term of the License Agreement. Coordinate 
all requirements for the License Agreement with the Land Development Section of 
the Department of Building and Safety (702-229-4836). 

17. A Drainage Plan and Technical Drainage Study must be submitted to and approved 
by the Department of Public Works prior to the issuance of any building or grading 
permits or submittal of any construction drawings, whichever may occur first. Provide 
and improve all drainageways recommended in the approved drainage plan/study. 
The developer of this site shall be responsible to construct such neighborhood or 
local drainage facility improvements as are recommended by the City of Las Vegas 
Neighborhood Drainage Studies and approved Drainage Plan/Study concurrent with 
development of this site. 
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Department of Planning 

Ms. Lori Johnson 
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17. 	The approval of all Public Works related improvements shown on this Tentative Map 
is in concept only. Specific design and construction details relating to size, type 
and/or alignment of improvements, including but not limited to street, gating, sewer 
and drainage improvements, shall be resolved prior to approval of the construction 
plans by the City. No deviations from adopted City Standards shall be allowed unless 
specific written approval for such is received from the City Engineer prior to the 
recordation of a Final Map or the approval of subdivision-related construction plans, 
whichever may occur first. Approval of this Tentative Map does not constitute 
approval of any deviations. If such approval cannot be obtained, a revised Tentative 
Map must be submitted showing elimination of such deviations. 

The Notice of Final Action was filed with the Las Vegas City Clerk on July 3, 2019. 

Sincerely, 

RTS:PL:clb 

cc: 	Mr. Michael Cuddy 
D.R. Horton, Inc. 
1081 Whitney Ranch Drive, Suite #141 
Henderson, Nevada 89014 

Ms. Brandi Reid 
GCW, Inc. 
1555 South Rainbow Boulevard 
Las Vegas, Nevada 89146 
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July 3, 2019 

Ms. Lori Johnson 
Johnson Trust 
7478 Oasis Island Street 
Las Vegas, Nevada 89131 

RE: VAC-75978 PRJ-759037 - VACATION RELATED TO GPA-75971, 
ZON-75976, VAR-75977 AND TMP-75979 
CITY COUNCIL MEETING OF JULY 3, 2019 

Dear Ms. Johnson: 

The City Council at a regular meeting held on July 3, 2019 voted to 
APPROVE a request for a Petition to Vacate U.S. Government Patent 
Easements generally located on the north side of Alexander Road, west of 
Durango Drive (APN 138-05-801-025), Ward 4 (Anthony) [PRJ-75903]. 

This approval is subject to the following conditions: 

1. 	The limits of this Petition of Vacation shall be the U.S. Government 
Patent Easements located on the west, north and east sides of 
Assessor Parcel Number 138-05-801-025. 

DEPARTMENT 

ZOBERT SUMMERFIELD 
DIRECTOR 

2. This Order of Relinquishment shall record immediately prior to and 
concurrent with a mapping action that subdivides this site. 

3. All public improvements, if any, adjacent to and in conflict with this 
vacation application are to be modified, as necessary, at the applicant's 
expense prior to the recordation of an Order of Vacation. 

4. The Order of Relinquishment of Interest shall not be recorded until all 
of the conditions of approval have been met provided, however, the 
conditions requiring modification of public improvements may be 
fulfilled for purposes of fecordation by providing 	aifficient security for 
the performance thereof in accordance with the Subdivision Ordinance 
of the City of Las Vegas. City Staff is empowered to modify this 
application if necessary because of technical concerns or because of 
other related review actions as long as current City right-of-way 
requirements are still complied with and the intent of the vacation 
application is not changed. If applicable, a five foot wide easement for 
public streetlight and fire hydrant purposes shall be retained on all 
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vacation actions abutting public street corridors that will remain dedicated and 
available for public use. Also, if applicable and where needed, public easement 
corridors and sight visibility or other easements that would/should cross any right-of-
way being vacated must be retained. 

5. All development shall be in conformance with code requirements and design 
standards of all City Departments. 

6. If the Order of Vacation (or Order of Relinquishment of Interest if a Patent 
Reservation) is not recorded within one (1) year after approval by the City of Las 
Vegas or an Extension of Time is not granted by the Planning Director, then approval 
will terminate and a new petition must be submitted. 

The Notice of Final Action was filed with the Las Vegas City Clerk on July 3, 2019. 

Sincerely, 

obert Summerfielc 	- 
Director 
Department of Planning 

RTS:PL:clb 

cc: 	Mr. Michael Cuddy 
D.R. Horton, Inc. 
1081 Whitney Ranch Drive, Suite #141 
Henderson, Nevada 89014 

Ms. Brandi Reid 
GCW, Inc. 
1555 South Rainbow Boulevard 
Las Vegas, Nevada 89146 
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July 3, 2019 

Ms. Lori Johnson 
Johnson Trust 
7478 Oasis Island Street 
Las Vegas, Nevada 89131 

RE: VAR-75977 IPRJ-75903] - VARIANCE REAL TED TO GPA-75971, 
ZON-75976, VAC-75978 AND TMP-75979 
CITY COUNCIL MEETING OF JULY 3, 2019 

Dear Ms. Johnson: 

The City Council at a regular meeting held on July 3, 2019 voted to 
APPROVE a request for a Variance TO ALLOW A 1.00 CONNECTIVITY 
RATIO WHERE 1.30 IS THE MINIMUM REQUIRED; PRIVATE STREETS 
NOT CONSTRUCTED TO PUBLIC STREET STANDARDS AND 
WITHOUT AN ACCESS GATE WHERE SUCH IS REQUIRED; AND A 
MODIFIED STREET TERMINUS WHERE A CUL-DE-SAC OR 
HAMMERHEAD IS REQUIRED on 2.09 acres on the north side of 
Alexander Road, approximately 1,640 feet west of Durango Drive (APN 
138-05-801-025), R-E (Residence Estates) Zone [PROPOSED: R-1 (Single 
Family Residential)], Ward 4 (Anthony) [PRJ-75903]. 

This approval is subject to the following conditions: 

Planning 

1. 	Approval of General Plan Amendment (GPA-759671) and Rezoning 
(ZON-75976); approval of and conformance to the Conditions of 
Approval for Petition to Vacate (VAC-75978) and Tentative Map (TM P-
75979)shall be required, if approved. 

2. 

3. 	All necessary building permits shall be obtained and final inspections 
shall be completed in compliance with Title 19 and all codes as 
required by the Department of Building and Safety. 

This approval shall be void two years from the date of final approval, 
unless exercised pursuant to the provisions cif -LVMC Title 19.16. An 
Extension of Time may be filed for consideration by the City of Las 
Vegas. 
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4. These Conditions of Approval shall be affixed to the cover sheet of any plan set 
submitted for building permit. 

5. All City Code requirements and design standards of all City departments must be 
satisfied, except as modified herein. 

The Notice of Final Action was filed with the Las Vegas City Clerk on July 3, 2019. 

Sincerely, 

)216164/4  
Robert Summerfield, AICP0- 
Director 
Department of Planning 

RTS:PL:clb 

cc: 	Mr. Michael Cuddy 
D.R. Horton, Inc. 
1081 Whitney Ranch Drive, Suite #141 
Henderson, Nevada 89014 

Ms. Brandi Reid 
GCW, Inc. 
1555 South Rainbow Boulevard 
Las Vegas, Nevada 89146 
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Ms. Lori Johnson 
Johnson Trust 
7478 Oasis Island Street 
Las Vegas, Nevada 89131 

RE: ZON-75976 [PRJ-75903] - REZONING RELATED TO GPA-75971, 
VAR-75977, VAC-75978 AND TMP-75979 
CITY COUNCIL MEETING OF JULY 3, 2019 

Dear Ms. Johnson: 

The City Council at a regular meeting held on July 3, 2019 voted to 
APPROVE a request for a Rezoning FROM: R-E (RESIDENCE ESTATES) 
TO: R-1 (SINGLE FAMILY RESIDENTIAL) on 2.09 acres on the north side 
of Alexander Road, approximately 1,640 feet west of Durango Drive (APN 
138-05-801-025), Ward 4 (Anthony) [PRJ-75903]. 

The Notice of Final Action was filed with the Las Vegas City Clerk on 
July 3, 2019. 

Sincerely, 

Al.44"9/14€/ 
Robert Summerfield, A P 
Director 
Department of Planning 

RTS:PL:clb 

cc: 	Mr. Michael Cuddy 
D.R. Horton, Inc. 
1081 Whitney Ranch Drive, Suite #141 
Henderson, Nevada 89014 
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Said Mohammed

From: Benavides, Eric <ebenavides@blm.gov>
Sent: Monday, February 25, 2019 06:55 AM
To: Said Mohammed
Cc: Kirby Adams; Steve Jones; Masih Edalat
Subject: Re: [EXTERNAL] Drainage Pattern Toward BLM Land (APN: 138-05-701-052

Thank you for your inquiry. The BLM has no role in actions on private lands. If there are 
foreseeable impacts to public lands such as construction activities you would need to get 
a grant or permit through the BLM for those activities. I would suggest reaching out to 
the local municipality and possibly the SNWA for further direction.  
 
On Thu, Feb 21, 2019 at 2:47 PM Said Mohammed <SMohammed@gcwengineering.com> wrote: 

Dear Mr. Benavides,  

  

It was very nice to talk to you this morning regarding the flow pattern toward BLM land (APN: 138-05-701-
052).  

  

This email is to confirm with you the flow pattern toward the BLM land.  

  

Currently, GCW Engineering, Inc. preparing an Improvement plan and drainage study for DR Horton to build 
a single family residential development on 4.2 acres on property APN:138-05-801-025 and 027. 

In existing condition, both properties with 2.09 and 2.11 aces drain toward the above mention BLM land.  

  

In the Developed condition, the south portion of both properties drains toward Alexander Road, only the north 
portion of the properties drain the same as in existing condition towards the BLM land.  

Flows from the site 1.4 fps and not erosive. Please see the attached Fig 7 Cross  Section 6 and 7. The erosive 
flow velocity is considered 5 fps, so the development does not adversely affect the BLM land. 

  

Sincerely,   
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--  
Best regards, 
 
Eric Benavides 
Realty Specialist 
 
4701 North Torrey Pines Dr 
Las Vegas, NV 89130 
 
Office: 702-515-5144 
Fax: 702-515-5010 
Email: ebenavides@blm.gov 
 

 

 

 

 

O 702.804.2000          D 702.804.2131 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.46 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38

0+00.38 0.38

0+01.50 0.00

0+02.50 0.08

0+02.50 0.12

0+19.00 0.45

0+35.50 0.12

0+35.50 0.08

0+36.50 0.00

0+37.63 0.38

0+38.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.38) (0+38.00, 0.38) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.22 ft

Elevation Range 0.00 to 0.45 ft

Worksheet for SECTION 4 - 100 YEAR

08/26/2019 09:05:42 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Flow Area 0.98 ft²

Wetted Perimeter 13.30 ft

Hydraulic Radius 0.07 ft

Top Width 13.14 ft

Normal Depth 0.22 ft

Critical Depth 0.27 ft

Critical Slope 0.00829 ft/ft

Velocity 3.05 ft/s

Velocity Head 0.14 ft

Specific Energy 0.36 ft

Froude Number 1.97

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.22 ft

Critical Depth 0.27 ft

Channel Slope 3.46 %

Critical Slope 0.00829 ft/ft

Worksheet for SECTION 4 - 100 YEAR

08/26/2019 09:05:42 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.46 %

Normal Depth 0.22 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for SECTION 4 - 100 YEAR

08/26/2019 09:06:03 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.46 %

Discharge 22.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38

0+00.38 0.38

0+01.50 0.00

0+02.50 0.08

0+02.50 0.12

0+19.00 0.45

0+35.50 0.12

0+35.50 0.08

0+36.50 0.00

0+37.63 0.38

0+38.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.38) (0+38.00, 0.38) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.38 ft

Elevation Range 0.00 to 0.45 ft

Worksheet for SECTION 4 - 100 YEAR (Emergency)

08/26/2019 09:07:03 AM
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Results

Flow Area 4.60 ft²

Wetted Perimeter 31.59 ft

Hydraulic Radius 0.15 ft

Top Width 31.36 ft

Normal Depth 0.38 ft

Critical Depth 0.49 ft

Critical Slope 0.00629 ft/ft

Velocity 4.78 ft/s

Velocity Head 0.36 ft

Specific Energy 0.74 ft

Froude Number 2.20

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.38 ft

Critical Depth 0.49 ft

Channel Slope 3.46 %

Critical Slope 0.00629 ft/ft

Worksheet for SECTION 4 - 100 YEAR (Emergency)

08/26/2019 09:07:03 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.46 %

Normal Depth 0.38 ft

Discharge 22.00 ft³/s

Cross Section Image

Cross Section for SECTION 4 - 100 YEAR (Emergency)

08/26/2019 09:07:30 AM
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Project Description

Solve For Headwater Elevation

Input Data

Discharge 22.00 ft³/s

Crest Elevation 0.00 ft

Weir Coefficient 3.00 US

Crest Length 38.00 ft

Results

Headwater Elevation 0.33 ft

Headwater Height Above Crest 0.33 ft

Flow Area 12.69 ft²

Velocity 1.73 ft/s

Wetted Perimeter 38.67 ft

Top Width 38.00 ft

Worksheet for SECTION 4 (Weir) - 100 YEAR Emergency

08/26/2019 09:39:45 AM
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Project Description

Solve For Headwater Elevation

Input Data

Discharge 22.00 ft³/s

Headwater Elevation 0.33 ft

Crest Elevation 0.00 ft

Weir Coefficient 3.00 US

Crest Length 38.00 ft

Cross Section Image

Cross Section for SECTION 4 (Weir) - 100 YEAR Emergency

08/26/2019 09:40:20 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.33 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38

0+00.38 0.38

0+01.50 0.00

0+02.50 0.08

0+02.50 0.12

0+19.00 0.45

0+35.50 0.12

0+35.50 0.08

0+36.50 0.00

0+37.63 0.38

0+38.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.38) (0+38.00, 0.38) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft

Elevation Range 0.00 to 0.45 ft

Worksheet for SECTION 5 - 100 YEAR

08/26/2019 09:41:12 AM
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Results

Flow Area 1.43 ft²

Wetted Perimeter 16.54 ft

Hydraulic Radius 0.09 ft

Top Width 16.37 ft

Normal Depth 0.25 ft

Critical Depth 0.27 ft

Critical Slope 0.00829 ft/ft

Velocity 2.09 ft/s

Velocity Head 0.07 ft

Specific Energy 0.32 ft

Froude Number 1.25

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.25 ft

Critical Depth 0.27 ft

Channel Slope 1.33 %

Critical Slope 0.00829 ft/ft

Worksheet for SECTION 5 - 100 YEAR

08/26/2019 09:41:12 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.33 %

Normal Depth 0.25 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for SECTION 5 - 100 YEAR

08/26/2019 09:41:30 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.33 %

Discharge 25.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38

0+00.38 0.38

0+01.50 0.00

0+02.50 0.08

0+02.50 0.12

0+19.00 0.45

0+35.50 0.12

0+35.50 0.08

0+36.50 0.00

0+37.63 0.38

0+38.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.38) (0+38.00, 0.38) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.46 ft

Elevation Range 0.00 to 0.45 ft

Worksheet for SECTION 5 - 100 YEAR (Emergency)

08/26/2019 09:41:57 AM
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Results

Flow Area 7.16 ft²

Wetted Perimeter 38.37 ft

Hydraulic Radius 0.19 ft

Top Width 38.00 ft

Normal Depth 0.46 ft

Critical Depth 0.51 ft

Critical Slope 0.00612 ft/ft

Velocity 3.49 ft/s

Velocity Head 0.19 ft

Specific Energy 0.65 ft

Froude Number 1.42

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.46 ft

Critical Depth 0.51 ft

Channel Slope 1.33 %

Critical Slope 0.00612 ft/ft

Worksheet for SECTION 5 - 100 YEAR (Emergency)

08/26/2019 09:41:57 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.33 %

Normal Depth 0.46 ft

Discharge 25.00 ft³/s

Cross Section Image

Cross Section for SECTION 5 - 100 YEAR (Emergency)

08/26/2019 09:42:15 AM
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Project Description

Solve For Headwater Elevation

Input Data

Discharge 25.00 ft³/s

Crest Elevation 0.00 ft

Weir Coefficient 3.00 US

Crest Length 35.00 ft

Results

Headwater Elevation 0.38 ft

Headwater Height Above Crest 0.38 ft

Flow Area 13.45 ft²

Velocity 1.86 ft/s

Wetted Perimeter 35.77 ft

Top Width 35.00 ft

Worksheet for SECTION 5 (Weir) - 100 YEAR Emergency

08/26/2019 09:42:46 AM
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Project Description

Solve For Headwater Elevation

Input Data

Discharge 25.00 ft³/s

Headwater Elevation 0.38 ft

Crest Elevation 0.00 ft

Weir Coefficient 3.00 US

Crest Length 35.00 ft

Cross Section Image

Cross Section for SECTION 5 (Weir) - 100 YEAR Emergency

08/26/2019 09:43:09 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Results

Critical Depth 1.04 ft

Critical Slope 0.00415 ft/ft

Velocity 7.47 ft/s

Velocity Head 0.87 ft

Specific Energy 1.66 ft

Froude Number 1.72

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.79 ft

Critical Depth 1.04 ft

Channel Slope 1.25 %

Critical Slope 0.00415 ft/ft

Worksheet for Section 6 U Channel (Emergency)

08/23/2019 08:59:39 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.25 %

Normal Depth 0.79 ft

Discharge 22.00 ft³/s

Cross Section Image

Cross Section for Section 6 U Channel (Emergency)

08/22/2019 04:56:58 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.25 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+01.00 0.50

0+01.00 0.00

0+04.00 0.00

0+04.00 0.50

0+05.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+05.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.23 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.69 ft²

Wetted Perimeter 3.46 ft

Hydraulic Radius 0.20 ft

Top Width 3.00 ft

Normal Depth 0.23 ft

Worksheet for Section 6 U Channel

08/22/2019 04:57:16 PM
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Results

Critical Depth 0.31 ft

Critical Slope 0.00467 ft/ft

Velocity 4.36 ft/s

Velocity Head 0.30 ft

Specific Energy 0.52 ft

Froude Number 1.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.23 ft

Critical Depth 0.31 ft

Channel Slope 1.25 %

Critical Slope 0.00467 ft/ft

Worksheet for Section 6 U Channel

08/22/2019 04:57:16 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.25 %

Normal Depth 0.23 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Section 6 U Channel

08/22/2019 04:57:29 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.99 %

Discharge 25.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+01.00 0.50

0+01.00 0.00

0+04.00 0.00

0+04.00 0.50

0+05.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+05.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.89 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 3.45 ft²

Wetted Perimeter 6.78 ft

Hydraulic Radius 0.51 ft

Top Width 5.00 ft

Normal Depth 0.89 ft

Worksheet for Section 7 U-Channel (Emergency)

08/22/2019 04:57:49 PM
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Results

Critical Depth 1.12 ft

Critical Slope 0.00415 ft/ft

Velocity 7.25 ft/s

Velocity Head 0.82 ft

Specific Energy 1.71 ft

Froude Number 1.54

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.89 ft

Critical Depth 1.12 ft

Channel Slope 0.99 %

Critical Slope 0.00415 ft/ft

Worksheet for Section 7 U-Channel (Emergency)

08/22/2019 04:57:49 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.99 %

Normal Depth 0.89 ft

Discharge 25.00 ft³/s

Cross Section Image

Cross Section for Section 7 U-Channel (Emergency)

08/22/2019 04:58:05 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.99 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+01.00 0.50

0+01.00 0.00

0+04.00 0.00

0+04.00 0.50

0+05.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+05.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.74 ft²

Wetted Perimeter 3.49 ft

Hydraulic Radius 0.21 ft

Top Width 3.00 ft

Normal Depth 0.25 ft

Worksheet for Section 7 U-Channel

08/22/2019 04:58:26 PM
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Results

Critical Depth 0.31 ft

Critical Slope 0.00467 ft/ft

Velocity 4.05 ft/s

Velocity Head 0.25 ft

Specific Energy 0.50 ft

Froude Number 1.44

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.25 ft

Critical Depth 0.31 ft

Channel Slope 0.99 %

Critical Slope 0.00467 ft/ft

Worksheet for Section 7 U-Channel

08/22/2019 04:58:26 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.99 %

Normal Depth 0.25 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Section 7 U-Channel

08/22/2019 04:58:41 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.14 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+01.00 0.50

0+01.00 0.00

0+04.00 0.00

0+04.00 0.50

0+05.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+05.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.24 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.71 ft²

Wetted Perimeter 3.47 ft

Hydraulic Radius 0.20 ft

Top Width 3.00 ft

Normal Depth 0.24 ft

Worksheet for Section 8 U Channel

08/22/2019 04:58:59 PM
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Results

Critical Depth 0.31 ft

Critical Slope 0.00467 ft/ft

Velocity 4.23 ft/s

Velocity Head 0.28 ft

Specific Energy 0.51 ft

Froude Number 1.53

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.24 ft

Critical Depth 0.31 ft

Channel Slope 1.14 %

Critical Slope 0.00467 ft/ft

Worksheet for Section 8 U Channel

08/22/2019 04:58:59 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.14 %

Normal Depth 0.24 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Section 8 U Channel

08/22/2019 04:59:13 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.25 %

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+01.00 0.50

0+01.00 0.00

0+04.00 0.00

0+04.00 0.50

0+05.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+05.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.23 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.69 ft²

Wetted Perimeter 3.46 ft

Hydraulic Radius 0.20 ft

Top Width 3.00 ft

Normal Depth 0.23 ft

Worksheet for Section 9 U Channel

08/22/2019 04:59:33 PM
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Results

Critical Depth 0.31 ft

Critical Slope 0.00467 ft/ft

Velocity 4.36 ft/s

Velocity Head 0.30 ft

Specific Energy 0.52 ft

Froude Number 1.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

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 0.23 ft

Critical Depth 0.31 ft

Channel Slope 1.25 %

Critical Slope 0.00467 ft/ft

Worksheet for Section 9 U Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.25 %

Normal Depth 0.23 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Section 9 U Channel
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! Ultimatte Concentration Point

3 ft U-Channel
H Cross Sections

G Ultimate Flow Arrowy
Ultimate Subbasins
Soil Survey
2ft Contours 2016

CCRFCD_Facilities
STATUS

COM

* REFERENCED FROM ALEXANDER/HUALAPAI STUDY

Point ID Area (Sq Mile) Tributary Sources Q100 (cfs) Q10 (cfs)
UCP1 0.01 DOF1 + UST1 9 3

ULTIMATE CONDITION
CONCENTRATION POINT SUMMARY

Cross Section Slope (%) Q10 (cfs) Depth (ft) Velocity (ft/s) D*V DRYLANE 
CHECK

1 0.4 3 0.34 1.35 0.5 OK

2 1.7 7 0.42 3.39 1.4 OK

3 1.4 8 0.45 3.2 1.5 OK

10-YEAR FLOW CHARACTERISTICS
ULTIMATE CONDITIONS

Subbasin ID Area (Acres) Q100 (cfs) Q10 (cfs)
DOF1 3.9 7 2
DOF2 1.3 3 1
DON1 0.7 1 <1
DON2 1.3 3 1
DON3 0.7 1 <1
DON4 1.5 3 1
UST1 0.4 1 1

ULTIMATE CONDITION
SUBBASIN FLOW RATE SUMMARY

20' Public DE

20' Public DE Cross Section Slope (%) Q100 (cfs)
Depth (ft) / 

HW Elevation Velocity (ft/s) D*V NOTE
1 0.4 9 0.45 1.7 0.8 ST NORMAL DEPTH

2 1.9 18 0.54 4.4 2.4 ST NORMAL DEPTH

2 1.7 18 0.55 4.2 2.3 AT THE ENTRANCE

3 1.4 21 0.59 4.1 2.4 ST NORMAL DEPTH

3 2.3 21 0.54 4.9 2.7 AT THE ENTRANCE

4 3.5 3 0.22 3.1 0.7 ST NORMAL DEPTH

4 - 22 0.33 1.7 0.6 WEIR (Emergency)

4 3.5 22 0.38 4.8 1.8 ST NORMAL DEPTH
(Emergency)

5 1.3 3 0.25 2.1 0.5 ST NORMAL DEPTH

5 - 25 0.38 1.9 0.7 WEIR (Emergency)

5 1.3 25 0.46 3.5 1.6 ST NORMAL DEPTH
(Emergency)

6 1.3 3 0.23 4.4 1.0 DRAINAGE EASEMENT 
(U-Channel)

6 1.3 22 0.79 7.5 5.9 DRAINAGE EASEMENT 
(U-Channel) (Emergency)

7 1.0 3 0.25 4.1 1.0 DRAINAGE EASEMENT 
(U-Channel)

7 1.0 25 0.89 7.3 6.5 DRAINAGE EASEMENT 
(U-Channel) (Emergency)

8 1.1 3 0.24 4.2 1.0 DRAINAGE EASEMENT 
(U-Channel)

9 1.3 3 0.23 4.4 1.0 DRAINAGE EASEMENT 
(U-Channel)

100-YEAR FLOW CHARACTERISTICS
ULTIMATE CONDITIONS


























