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Hydrograph Summary Report
1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 13.55 1 12 9,759 ------ ------ ------ Tc calc using G1

2 Rational 22.30 1 30 40,140 ------ ------ ------ Pond 5 Und Q10

3 Rational 39.03 1 30 70,245 ------ ------ ------ Pond 5 Dev Q10

5 Rational 44.60 1 30 80,280 ------ ------ ------ Pond 5 Und Q100

6 Rational 55.75 1 30 100,350 ------ ------ ------ Pond 5 Dev Q100

11 Rational 75.01 1 12 54,007 ------ ------ ------ Pond 5 Und Q10 Tc 12min

12 Rational 93.76 1 12 67,509 ------ ------ ------ Pond 5 Dev Q10 Tc 12

14 Rational 56.26 1 12 40,505 ------ ------ ------ Pond 5 Und Q100 Tc 12

15 Rational 93.76 1 12 67,509 ------ ------ ------ Pond 5 Dev Q100 Tc 12

17 Reservoir 0.000 1 n/a 0 15 0.00 0.000 100yr

18 Reservoir 45.78 1 18 66,178 15 5456.32 45,398 100 Yr Lidar

20 SCS Runoff 35.08 2 720 90,978 ------ ------ ------ G1 - SCS Orig Q100

21 Reservoir 20.71 2 728 90,491 20 5455.77 31,385 Orig Q100 - Lidar Cons

22 Reservoir 1.122 2 942 89,984 21 5456.54 45,291 Orig Q100 - Orig Basin

Waterman - upd.gpw Return Period: 100 Year Saturday, 09 / 2 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Saturday, 09 / 2 / 2023

Hyd. No. 20

G1 - SCS Orig Q100

Hydrograph type =  SCS Runoff Peak discharge =  35.08 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  90,978 cuft
Drainage area =  5.957 ac Curve number =  67
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  7.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Saturday, 09 / 2 / 2023

Hyd. No. 21

Orig Q100 - Lidar Cons

Hydrograph type =  Reservoir Peak discharge =  20.71 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  90,491 cuft
Inflow hyd. No. =  20 - G1 - SCS Orig Q100 Max. Elevation =  5455.77 ft
Reservoir name =  Pond 5A Lidar Max. Storage =  31,385 cuft

Storage Indication method used.
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Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Saturday, 09 / 2 / 2023

Pond No. 3 -  Pond 5A Lidar

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 5452.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 5452.50 00 0 0
0.50 5453.00 1,850 463 463
1.50 5454.00 8,423 5,137 5,599
2.50 5455.00 15,430 11,927 17,526
4.50 5457.00 20,600 36,030 53,556

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 3.00 0.00 Inactive

Span (in) =  18.00 3.00 0.00 0.00

No. Barrels =  1 1 0 1

Invert El. (ft) =  5450.00 5453.00 0.00 0.00

Length (ft) =  32.00 0.00 0.00 0.00

Slope (%) =  0.90 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  9.00 0.00 0.00 0.00

Crest El. (ft) =  5455.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Saturday, 09 / 2 / 2023

Hyd. No. 22

Orig Q100 - Orig Basin

Hydrograph type =  Reservoir Peak discharge =  1.122 cfs
Storm frequency =  100 yrs Time to peak =  942 min
Time interval =  2 min Hyd. volume =  89,984 cuft
Inflow hyd. No. =  21 - Orig Q100 - Lidar Cons Max. Elevation =  5456.54 ft
Reservoir name =  Pond 5A Lidar Old Max. Storage =  45,291 cuft

Storage Indication method used.
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Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Saturday, 09 / 2 / 2023

Pond No. 4 -  Pond 5A Lidar Old

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 5452.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 5452.50 00 0 0
0.50 5453.00 1,850 463 463
1.50 5454.00 8,423 5,137 5,599
2.50 5455.00 15,430 11,927 17,526
4.50 5457.00 20,600 36,030 53,556

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 3.00 0.00 Inactive

Span (in) =  18.00 3.00 0.00 0.00

No. Barrels =  1 1 0 1

Invert El. (ft) =  5450.00 5453.00 0.00 0.00

Length (ft) =  32.00 0.00 0.00 0.00

Slope (%) =  0.90 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  9.00 0.00 0.00 0.00

Crest El. (ft) =  5456.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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INTRODUCTION 

 

This report presents hydrologic and hydraulic calculations and the storm 

drainage plan for St. James's Village - Unit 1D (46 lots) in Washoe County, 

Nevada.  The 63-acre site is located north of Browns Creek.  The proposed lots 

lie outside the FEMA flood zone.  Roads will be privately maintained and 

drained by a system of ditches and culverts sized for the 100-year peak runoff.  

Three detention ponds (privately maintained) reduce peak flows to pre-

development levels in the 100-year storm. 

 

SITE DESCRIPTION 

 

The project site consists of about 63 acres located north of Browns Creek, a 

tributary to Steamboat Creek.  The site is bounded by sparsely developed land 

on the north, undeveloped land to the east, Browns Creek to the south, and St. 

James's Village Unit 1C to the west. 

 

The site is presently undeveloped except for a haul road.  The existing ground 

slopes downhill to the north and east at approximately 5 - 15 percent.  

Vegetation consists of sparse pine trees and sagebrush.  According to the 

geotechnical investigation by Kleinfelder, Inc., surface soils consist generally of 

silty and clayey sands with numerous cobbles and boulders. 

 

 

PROJECT DESCRIPTION 

 

St. James's Village Unit 1D consists of 46 custom residential lots (1-acre 

minimum) and 2 common area parcels on 63 acres.  Primary residential access 

will be via the extension of Woods Park Drive from the present terminus in Unit 

1C.  Only the streets and utilities will be constructed, leaving the lots in their 

natural condition.  The CC&R's restrict cover to a maximum of 20% of the lot.  

Streets and storm drains will be privately owned and maintained. 
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FLOOD POTENTIAL 

 

According to the FEMA Flood Insurance Rate Map, Panel 3250, dated 

September 30, 1994,  St. James's Village Unit 1D lies in Flood Zone X 

unshaded (outside the limits of the 500-year flood).  The 100-year flood limits 

for Browns Creek have not been mapped in detail.  Browns Creek flows in a 

well-defined canyon and the lots are at or above the rim.  For the purposes of 

the official plat the floodplain limits were approximated as the base of the 

canyon slope. 

 

EXISTING DRAINAGE 

 

Most of the site drains to the north and east, leaving the site as sheet flow or 

shallow concentrated flow at several locations.  Portions of the site drain 

southerly to Browns Creek.  Browns Creek has a 100-year flow of about 450 

CFS, per Nimbus Engineers. 

 

PROPOSED DRAINAGE 

 

The proposed on-site storm drain system consists of roadside swales,  culverts, 

and lot line drainage ditches sized for the peak runoff from the 100-year storm.  

The majority of the drainage is routed through one of the three detention 

ponds.  Roadway drainage will be treated for petrochemicals and silts.  Erosion 

control measures include interceptor swales at the top of all cut slopes and 

rock rip-rap at areas of concentrated flow. 

 

HYDROLOGY 

 

The site was analyzed using the SCS TR-55 method.  The computer program 

Quick TR-55 was used to generate hydrographs for on-site and off-site drainage 

basins in the 10-year and 100-year storms.  Drainage basins are delineated on 

the Hydrology Map and are labeled to conform to the Master Hydrology Report.  

(Unit 1D covers Watershed G and parts of Watersheds H and I.)  The original 

CN of 51 (sagebrush with grass understory, fair condition) was considered to be 

too low and was revised to 59 (sagebrush, fair to poor condition).  The 10-year 
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and 100-year flows were computed for existing and developed conditions at the 

three detention pond locations and at Browns Creek.  Flows at critical design 

points on-site were also calculated using TR-55.  To obtain hydrographs with 

0.1-CFS resolution, TR-55 was run with watershed areas multiplied by ten and 

the resulting hydrographs were then divided by ten.  All flows are shown on the 

Hydrology Map and on the improvement plans.  Hydrologic computations are 

presented in Appendix B and the results are summarized in Table 1 below: 

 

 

Table 1 - Peak Flow Summary (without detention) 

 
 Exist Developed Event Existing Developed 

 Watershed(s) Watershed(s)  Peak (cfs) Peak (cfs) 

 

 

 G1-G7, G1-G7 Q10 2.7 8.0 

 H4-H5, H8 (Pond 5) Q100 21.3 35.0 

 

 

 H1-H3 H1-H3 Q10 0.6 2.7 

  (Pond 6) Q100 4.9 10.4 

 

 

 H6-H7, H4-H10 Q10 1.2 7.2 

 H9-H10, I1 (Pond 7T) Q100 9.3 26.1 

 

 I2 I1-I2 Q10 0.2 1.6 

  (Browns Ck) Q100 1.8 6.0 

 

 

 

DETENTION 

 

All drainage to the north is intercepted by one of the three proposed detention 

ponds.  Pond 5 is located north of Waterman Court, Pond 6 is sited just outside 

the northeast corner of Unit 1D, and the temporary Pond 7T is situated east of 

Unit 1D at the proposed terminus of Woods Park Drive.  With future 

development, flows reaching Pond 7T will be conveyed down Woods Park Drive 

to the ultimate planned location of Pond 7 about 2000 feet easterly (see Master 

Hydrology).  These ponds will be maintained by the St. James's Village 

Homeowners Association. 
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Detention pond data and routing computations are presented in Appendix C 

and are summarized in Table 2 below. 

 

 

Table 2 - Detention Pond Summary 

 

  10-Year Storm   100-Year Storm  

 Watershed  Pond Spill WS Qin WS Qout Qexist Qin WS Qout Qexist 

 G P5 5453.00 8.0 5451.20 0.7 2.7 35.0 5452.83 14.6 21.3 

 H P6 5410.00 2.7 5408.44 0.4 0.6 10.4 5409.38 5.0 4.9 

 H P7T 5415.00 7.2 5412.27 3.2 1.2 26.1 5414.77 7.8 9.3 

 Total G+H   17.9  4.3 4.5 71.5  27.4 35.5 

 I ---  1.6  1.6 0.2 6.0  6.0 1.8 

 Project Total   19.5  5.9 4.7 77.5  33.4 37.3 

 

 

"Total G + H" represents the flow discharged to TMS property to the north.  

This flow is held to existing levels in the 10-year and 100-year event.  The 

"Project Total" includes the flows to Browns Creek, which are increased 

somewhat due to development.  However, the increase will not significantly 

affect the peak flows in Browns Creek because the on-site peak will occur 

much sooner than the off-site peak. 

 

CONCLUSIONS 

 

1. St. James's Village Unit 1D (46 lots) can be developed as planned without 

adverse impact to downstream properties. 

 

2. The project will be drained by a storm drain system sized for the 100-

year storm. 

 

3. Detention facilities as proposed will maintain the 10-year and 100-year 

flows at pre-development levels with respect to downstream properties. 
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