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OUTLET WORKS DISCHARGE RATING CURVE

Outlet Works Discharge Equation

Q = 4E-06H - 0.0003H* + 0.0088H3 - 0.0963H2 + 0.5681H + 0.0113

H(ft) = Gage Height(ft) = WSE(ft) - 5178.0 ft

Note: Outlet works discharge shown in hydraulics table was determined as the minimum of 18” orifice

flow and 18” pipe discharge. Orifice discharge calculated using orifice flow equation: Orifice Coef x Sqrt (2
x g x h) x Orifice Area; Orifice Coef = 0.62. Pipe discharge calculated based on Hazen Williams minor losses
and Bernoulli Equation for energy conservation. Hazen Williams Coef = 150. Entrance Loss Coef = 0.5. Exit
Loss Coef = 1. The Sth order polynomial curve equation shown above was determined using a trendline in

Excel, and had a resulting R%=0.999.
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HYDRAULIC DATA AND SHEET LIST

GEOTECHNICAL DATA
EXISTING SITE PLAN
EXCAVATION PLAN
PROPOSED SITE PLAN
MAXIMUM DAM SECTION

DAM PLAN AND PROFILE

DAM CROSS-SECTIONS 1

DAM CROSS-SECTIONS 2
OUTLET PLAN AND PROFILE
SPILLWAY PLAN AND PROFILE
TOE DRAIN PLAN AND PROFILE

INLET DETAILS

FILTER DIAPHRAGM, OUTLET
ENCASEMENT AND TOE DRAIN
DETAILS

OUTLET AND UPSTREAM RIPRAP
DETAILS

OUTLET STRUCTURE DETAILS

REVEGETATION PLAN

EROSION AND SEDIMENT
CONTROL PLAN

EROSION CONTROL DETAILS

General Notes
1.

Contractor is responsible for obtaining any permits required to
perform the work depicted on the construction plans.

. Contractor is responsible for repairing all damage to existing

infrastructure resulting from construction activities.

. Site access and construction activities limited to 8:00 am to 5:00 pm.
. Survey Datum:

a. Horizontal Datum: NAD 1983 HARN State Plane Colorado North
FIPS 0501, U.S. Foot.
b. Vertical Datum: North American Vertical Datum 1988

. Benchmarks:

a. CP 1252. Easting 3109480.6506', Northing 1241064.1380'.
Elevation 5323.75".

b. CP OAM3650. Easting 3111157.2476', Northing 1262833.8883'.
Elevation 5023.83".

c. CP 2537. Easting 3127478.2957'. Northing 1259211.6177".
Elevation 5028.37".

. Onsite control points are No.5 Rebar with plastic cap, set ~flush with

the surface, and have the following coordinates in NAD 1983 HARN
State Plane Colorado North FIPS 0501, U.S. Foot.

Name

Northing

Easting

Elevation (NAVD 1988)

OAM1251

1251336

3114595

5186.423

OAM1253

1251751

3113815

5185.336

Utilities
1.

Location of existing utilities is shown according to the best
information available. Type, size, location, and number of utilities are
approximate as shown on the drawings Existing utilities shall be
verified by the Contractor prior to start of construction. Contractor
shall notify the Engineer of any discrepancies.

. Prior to commencement of construction, the Contractor shall contact

all utilities to coordinate scheduling. Should any conflicts or
construction relocations or other interruptions in service be required,
the Contractor shall coordinate utility scheduling with his work.

Reservoir Data Value
Jurisdictional Height 12 feet
Structural Height 15 feet
Spillway Type Riprap Lined Channel
Spillway Invert Elevation 5,183 feet
Normal Water Surface Elev 5,183 feet
Normal Storage Capacity 82 ac-ft
Max Storage Capacity 153 ac-ft
Dam Crest Elevation 5,186 feet
Dam Crest Width 13 feet
Normal Freeboard 3 feet
Upstream Slope 3H:1V
Downstream Slope1 2H:1Vto 3H:1V
Hazard Classification Significant
Hydrologic Hazard Group Significant
Low Level Outlet Works

Inlet Invert Elev (ft) 5178

Outlet Invert Elev (ft) 5176.51

Capacity (cfs) at Spillway Crest 18

Spillway Discharge Equation

Q (cfs) =82.611*H2/+209.01*H-65.263, where H is the depth of water over the spillway crest, WSEL minus the spillway crest elevation of 5183 feet. Spillway discharge calculated with HEC-RAS using a 1D model reach
for the spillway, connected to the downstream 2D model to accurately model tailwater effects on spillway discharge. The 2-order polynomial above was fit to the resulting spillway rating table, resulting in an R2/ of 0.997.

Prince Lake No. 1 Dam Elevation-Area-Capacity and Hydraulics Table

Pipe Type 18” Dia. SDR32.5 PVC
Hydrologic Information
Drainage Basin Area (acres) 344
Design Storm 0.1% AEP Local 2-hr
Design Rainfall Depth (in) 4.152
IDF Peak Inflow (cfs) 1,160
IDF Peak Discharge (cfs) 694
IDF Peak Water Surface Elev (ft) 5185
Max Spillway Flow at Dam Crest (cfs) 1,343

Discharge (cfs)

I-(|3e &ilg:t Elevation Area Storage | Low-Lewel

Ft ft ac ac-ft Outlet | Spillway
[A] (B] [C] (D] [E] [F]

0.0l 5178.0 6.50 0.00 0.00

0.5 5178.5 9.28 4.57 0.94

1.0l 5179.0 12.06 9.13 2.95

1.5| 5179.5 14.74 16.46 5.76

2.0l 5180.0 17.42 23.79 9.83

2.5 5180.5 18.39 32.98 11.63

3.00 5181.0 19.35 42.17 13.19

3.5 5181.5 19.69 52.02 14.58

40 5182.0 20.03 61.86 15.85

45| 5182.5 20.55 72.13 17.03

5.0] 5183.0 21.06 82.40 18.13 0.00

5.5 5183.5 21.86 93.33 19.16 28.00

6.0l 5184.0 22.65 104.25 20.15 184.00

6.5] 5184.5 23.42 115.96 21.08 423.08

7.00 5185.0 24.18 127.66 21.98 694.44

7.5 5185.5 25.01 140.16 22.84] 1000.00

8.0l 5186.0 25.83 152.66 23.68] 1342.86

SPILLWAY DISCHARGE RATING CURVE

Notes:
[A]
(B]
[C]
(D]
(E]

[F]

Gage height based on Elevation 5178.0 feet at Gage Height 0.0 feet.

Elevation based on October 2021 survey by Ascent Geomatics Solutions.

Surface area based on October 2021 survey by Ascent Geomatics Solutions.

Storage volume calculated in CAD based on October 2021 survey by Ascent Geomatics Solutions.
Low-level outlet discharge calculated as the minimum of 18” orifice flow and 18" pipe discharge.
Orifice discharge calculated using orifice flow equation: Orifice Coef x Sqrt (2 x g x h) x Orifice Area;
Orifice Coef = 0.62. Pipe discharge calculated based on Hazen Williams minor losses and Bernoulli
Equation for energy conservation. Hazen Williams Coef = 150. Entrance Loss Coef = 0.5. Exit Loss
Coef =1.

Spillway discharge calculated with HEC-RAS using a 1D model reach for the spillway,
connected to the downstream 2D model to accurately model tailwater effects on spillway
discharge. A 2-order polynomial was fit to the resulting spillway rating table, resulting in an R2/
of 0.997. The resulting polynomial is Q=82.611*H2/+209.01*H-65.263, where H is the depth of
water over the spillway crest, WSEL minus the spillway crest elevation of 5183 feet.
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ON-SITE CONTROL POINTS

Name

HARN STATE PLANE COLORADO FIPS 0501, U.S. FOOT.
OAM1251

PLASTIC CAP, SET ~FLUSH WITH THE SURFACE, AND

ONSITE CONTROL POINTS ARE NO. 5 REBAR WITH
HAVE THE FOLLOWING COORDINATES IN NAD 1983

OAM1253
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