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DRAINAGE REPORT 
Highland East Junior High School 

Classroom Addition 
 

I. INTRODUCTION 
 

This drainage report has been prepared for Highland East Junior High School 
proposed Classroom Addition. This report provides documentation on the 
stormwater quantity associated with the existing site and proposed project, and 
provides design to alleviate the impacts of increased stormwater runoff that may be 
caused by the proposed project. 

 
II. GENERAL LOCATION AND DESCRIPTION 

 

Location 

 
Highland East Junior High School is part of Moore Public School District and is 
located at 1200 SE 4th Street, Moore, OK 73160 and is located in NE/4, NW/4, 
Section 24, T10N, R3W in Cleveland County. A vicinity map is provided in Figure 
1. 

Figure 1 - Vicinity Map
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Highland East Junior High is located on SE 4th street approximately 2,350 ft 
east of the intersection of SE 4th and S. Eastern Ave. The elementary property 
is surrounded by developed neighborhoods and the Moore Public Schools 
Administration building to the East. Behind the school campus, there is a 
large field where water currently flows southwest. An existing detention pond 
is in the south west corner of the property that provides detention for existing 
infrastructure. The proposed drainage improvements will provide detention for 
the new classroom addition and reroute some existing roof drains from the 
east portion of the existing school building.  

 
Description of Property 

 
Highland East Junior High lies on an approximately 19.75-acre tract of land. 
The existing drainage area in question is approximately 1.18 acres. The 
proposed drainage area is 1.34 acres because the construction of the 
proposed classroom addition will change the flow of water in some areas to be 
part of the drainage area. The entire property is in an area of minimal flood 
hazard which can be seen on the FIRMette included in Appendix A, the 
nearest flood zone to the east is approximately a half of a mile away from the 
proposed site and the BFE for this area is 1,178’ and the nearest flood zone to 
the west is approximately a half of a mile away from the proposed site and the 
BFE for this area is 1,215’ 

 
A copy of the Web Soil Survey for the area is included in Appendix B, the soils 
at the project site consist of Hydrologic Soil Group D. This means that the 
predeveloped site is in a high runoff class.  

 
III. DRAINAGE BASINS AND SUB 

BASINS  

The existing drainage basin is approximately 1.18 acres and is mostly a 
mowed grass field area with a portion of the east section of the existing 
school building. The high point in the drainage area is at the existing 
building with an elevation of approximately 1242.50’. The existing drainage 
basin slopes to the south west to the point of the proposed pond release at 
an elevation of approximately 1235.50’.  
 
The proposed site will have one detention pond to aid in reducing the peak 
discharge from the site. The post developed drainage basin is 
approximately 1.34 acres which includes the field area, the area for the 
proposed pond and the east portion of the existing school building. The 
proposed drainage basin is 0.16 acres larger than the existing basin 
because of the proposed building limits of the new classroom addition and 
the pond.  
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The runoff coefficient or c values used for all undeveloped grassy areas 
shall be 0.6. The c values used for developed or paved areas shall be 0.95. 
Using these values, a composite c value was determined for the drainage 
basins. For the existing conditions the c value used shall be 0.7 since it is 
25-30% developed area and 70-75% grassy field. For the post developed 
conditions, the c value used shall be 0.85 since it will change to 
approximately 70% developed area and approximately 30% will continue to 
be grassy field. The c value for the post developed condition was modeled 
in this way because any future development in the area will require its own 
detention analysis and plan report. This proposed detention pond is only 
designed to detain water from the proposed construction. It is not designed 
to detain water from any future developments in the area. 

 
IV. DETENTION DESIGN 

CRITERIA 

Hydrologic Criteria 

Hydraflow Hydrographs Extension for Autodesk was used to aid in the 
stormwater design of this project. The time of concentrations for each area can 
be found in Appendix C. Manning’s equations were used for determining 
overland and channel flow which can also be seen in Appendix C. 

The rainfall intensities have been calculated with Hydraflow by entering the 
values provided in the table below. A rainfall IDF graph can be found in 
Appendix D. The IDF curve coefficients were taken from the ODOT Roadway 
Drainage Manual, November 2014, for Zone 5. 

 

Intensity = B / (Tc + D)^E 

Return Period B D E 

2-YR 53 10 0.82 

5-YR 64 12 0.79 

10-YR 74 12 0.79 

25-YR 93 15 0.79 

50-YR 104 15 0.79 

100-YR 108 15 0.77 

 Table 1: Values used for intensity calculations. 

 

Hydrographs for the 2,5,10,25,50 and 100-year storm events for the 
existing and drainage areas can be found in Appendix E. These 
hydrographs will show the peak Q in cfs and the time of concentration for 
each area. For convenience, a table of the existing conditions, proposed 
conditions, pond release and water surface elevations for each storm 
event is below: 
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Flowrates Pond 

Storm 
Event 

Existing 
Conditions 

(cfs) 

Post 
Developed 
Conditions 

(cfs) 

Allowable 
Pond 

Release 
(cfs) 

Actual 
Pond 

Release 
(cfs) WSEL 

Normal 
Depth 

(in) 

2-Yr 4.09 5.18 4.09 3.68 1236.74 8.88 

5-Yr 4.96 6.34 4.96 4.57 1236.87 10.44 

10-Yr 5.73 7.33 5.73 5.23 1236.98 11.76 

25-Yr 6.45 8.33 6.45 5.60 1237.05 12.60 

50-Yr 7.22 9.32 7.22 5.94 1237.12 13.44 

100-Yr 7.98 10.32 7.98 6.30 1237.19 14.28 

Table 2: Flowrates with corresponding maximum pond elevations. 

 

The detention pond has an allowable maximum release of 7.98 cfs, but 
the actual maximum release rate for a 100-yr storm event for this pond 
was defined as 6.30 cfs since that is the maximum that will be released 
at the 100-year water line elevation in the pond with dual 12” outlet 
pipes which was calculated using Hydraflow and these WSEL elevations 
can be seen on a schematic in Appendix H. This will improve current 
conditions in the area since this is lower than the existing conditions. An 
evaluation of an extended storm analysis was done to determine the 
maximum storage volume required for the pond in these conditions. 
Print outs for maximum storage volumes for extended durations for all 
storm events can be found in Appendix F. The maximum storage 
volume for an extended duration storm was more conservative and 
therefore used to size the pond. The pond can hold a maximum of 5,487 
cu-ft with 1 foot of freeboard. 

A table of pond storages per elevation contour is available in Appendix G. 
The pond dike shall be 6’ wide with an elevation of 1239.00 feet. The pond 
will have 4:1 interior and exterior side slopes. The outlet structure will be 
dual 12” ADS drainage pipes separated one foot horizontally and grouted 
in concrete end sections. The outlet is designed to not discharge at a 
greater rate than the existing conditions as can be seen in the schematic 
in Appendix H. The outlet lies on the South West end of the pond and 
discharges where water would naturally flow in existing conditions. This 
water will flow towards another existing detention pond on the south west 
end of the school property, so this detention is only meant to serve the 
proposed classroom addition and rerouted roof drains.  
 
An overflow flume that is 2 feet wide will flow over the top of the outlet pipe 
which could release approximately 1 cfs.  
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V. SUMMARY AND CONCLUSIONS 
 

The purpose of the design is to provide a measure by which the natural 
hydrology of the existing site can be maintained post-construction. The 
method selected to accomplish this goal is detention ponds. The information 
provided compares the existing conditions with the proposed conditions to 
offer the most efficient method by which to obtain the goal. With the 
information gathered a detention pond and outlet structure have been 
designed to detain storm water runoff and allow it to drain at a rate that is 
less than the pre-construction rate so as to not disturb the downstream flow. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

8 
 

APPENDIX A 
FEMA FIRMETTE 
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APPENDIX B 
SOIL SURVEY 

 
Please see following pages: 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

9 Kingfisher-Ironmound complex, 
1 to 5 percent slopes

3.8 17.7%

65 Renfrow-Huska complex, 3 to 
5 percent slopes, eroded

13.3 62.1%

84 Grant-Huska complex, 1 to 5 
percent slopes

4.3 20.2%

Totals for Area of Interest 21.3 100.0%
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APPENDIX C 
TIME OF CONCENTRATIONS 

 
See Drainage Area Map for correlation of values. 

 
Proposed Drainage Basin: 1.34 AC 
 
   

Overland: 𝑇𝑐 = 0.372
650.375

0.0060.20
= 4.95 𝑚𝑖𝑛 

 
 

Channel (drainage pipes): 𝑇𝑐 = 0.002
1900.77

0.0030.385
= 1.06 𝑚𝑖𝑛 

 
 

Channel (grass): 𝑇𝑐 = 0.008
1950.77

0.0050.385
= 3.57 𝑚𝑖𝑛 

 
 

Tc Total = 4.95 + 1.06 + 3.57 = 9.58 = 10 minutes 
 
 
 
 

Existing Drainage Basin: 1.18 AC 
 

Overland: 𝑇𝑐 = 0.372
650.375

0.0060.20
= 4.95 𝑚𝑖𝑛 

 
 

Channel (drainage pipes): 𝑇𝑐 = 0.002
1900.77

0.0030.385
= 1.06 𝑚𝑖𝑛 

 
 

Channel (grass): 𝑇𝑐 = 0.008
2000.77

0.0170.385
= 2.27 𝑚𝑖𝑛 

 
 

Tc Total = 4.95 + 1.06 + 2.27 = 8.28 = 8 minutes 
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APPENDIX D 
RAINFALL INTENSITY GRAPH 
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APPENDIX E 
HYDROGRAPHS 

 
Please see following pages:  



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1

Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  4.092 cfs
Time to peak =  8 min
Hyd. Volume =  1,964 cuft

Hyd. No. 2

Post Developed Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  5.18 cfs
Time to peak =  10 min
Hyd. Volume =  3,105 cuft
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Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12
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Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  4.958 cfs
Time to peak =  8 min
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Existing Conditions through Post Developed Conditions

5-yr frequency

Hyd No. 1 Hyd No. 2



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1

Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  5.733 cfs
Time to peak =  8 min
Hyd. Volume =  2,752 cuft

Hyd. No. 2

Post Developed Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  7.33 cfs
Time to peak =  10 min
Hyd. Volume =  4,399 cuft

0 5 10 15 20

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

Q (cfs)

Time (min)

Existing Conditions through Post Developed Conditions

10-yr frequency

Hyd No. 1 Hyd No. 2



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1

Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  6.452 cfs
Time to peak =  8 min
Hyd. Volume =  3,097 cuft

Hyd. No. 2

Post Developed Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  8.33 cfs
Time to peak =  10 min
Hyd. Volume =  4,998 cuft

0 5 10 15 20

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

Existing Conditions through Post Developed Conditions

25-yr frequency

Hyd No. 1 Hyd No. 2



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1

Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  7.215 cfs
Time to peak =  8 min
Hyd. Volume =  3,463 cuft

Hyd. No. 2

Post Developed Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  9.32 cfs
Time to peak =  10 min
Hyd. Volume =  5,589 cuft

0 5 10 15 20

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

Existing Conditions through Post Developed Conditions

50-yr frequency

Hyd No. 1 Hyd No. 2



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1

Existing Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  7.978 cfs
Time to peak =  8 min
Hyd. Volume =  3,829 cuft

Hyd. No. 2

Post Developed Conditions

Hydrograph type =  Mod. Rational
Peak discharge =  10.32 cfs
Time to peak =  10 min
Hyd. Volume =  6,190 cuft

0 5 10 15 20

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

Existing Conditions through Post Developed Conditions

100-yr frequency

Hyd No. 1 Hyd No. 2
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APPENDIX F 
PEAK DURATION 

 
 

Please see following pages: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i2 = 4.95

Q2 = 4.09 cfs = CiA Maximum Release Rate

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i2 = 4.54

Q2 = 5.17 cfs = CiA Developed Flow

5 Min. I= 5.75 Q = 6.6 cfs
10 Min. I= 4.54 Q = 5.2 cfs
15 Min. I= 3.78 Q = 4.3 cfs
20 Min. I= 3.26 Q = 3.7 cfs
25 Min. I= 2.87 Q = 3.3 cfs
30 Min. I= 2.57 Q = 2.9 cfs
35 Min. I= 2.34 Q = 2.7 cfs
40 Min. I= 2.14 Q = 2.4 cfs

3.68 - 0.00 3.68

5 Min. Storm Inflow 5.00 6.55 60 1965.7 cf
Outflow 15.00 3.68 30 1656.0 cf

309.7 cf

10 Min. Storm Inflow 10.00 5.18 60 3105.3 cf

Check various duration storms

Historic Conditions (undeveloped)

For 2-year storm event =

DETERMINATION OF STORAGE VOLUME

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.

F:\JOBS\3264 - highland east drainage\XLS\2-yr Pond Duration spread sheets 1 OF 4



Peak Storage 

Outflow 20.00 3.68 30 2208.0 cf
897.3 cf

15 Min. Storm Inflow 15.00 4.31 60 3879.1 cf
Outflow 25.00 3.68 30 2760.0 cf

1119.1 cf

20 Min. Storm Inflow 20.00 3.71 60 4453.9 cf
Outflow 30.00 3.68 30 3312.0 cf

1141.9 cf

25 Min. Storm Inflow 25.00 3.27 60 4906.3 cf
Outflow 35.00 3.68 30 3864.0 cf

1042.3 cf

30 Min. Storm Inflow 30.00 2.93 60 5276.9 cf
Outflow 40.00 3.68 30 4416.0 cf

860.9 cf

35 Min. Storm Inflow 35.00 2.66 60 5589.7 cf
Outflow 45.00 3.68 30 4968.0 cf

621.7 cf

40 Min. Storm Inflow 40.00 2.44 60 5859.4 cf
Outflow 50.00 3.68 30 5520.0 cf

339.4 cf

1141.9 cf
20.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i5 = 6.00

Q5 = 4.96 cfs = CiA

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i5 = 5.57

Q5 = 6.34 cfs = CiA

10 Min. I= 5.57 Q = 6.3 cfs
15 Min. I= 4.74 Q = 5.4 cfs
20 Min. I= 4.14 Q = 4.7 cfs
25 Min. I= 3.69 Q = 4.2 cfs
30 Min. I= 3.34 Q = 3.8 cfs
35 Min. I= 3.06 Q = 3.5 cfs
40 Min. I= 2.82 Q = 3.2 cfs
45 Min. I= 2.62 Q = 3.0 cfs

4.57 - 0.00 4.57

10 Min. Storm Inflow 10.00 6.34 60 3804.9 cf
Outflow 20.00 4.57 30 2742.0 cf

1062.9 cf

15 Min. Storm Inflow 15.00 5.39 60 4854.8 cf

Check various duration storms

Maximum Release Rate

DETERMINATION OF STORAGE VOLUME

Historic Conditions (undeveloped)

For 5-year storm event =

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Developed Flow

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.
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Peak Storage 

Outflow 25.00 4.57 30 3427.5 cf
1427.3 cf

20 Min. Storm Inflow 20.00 4.72 60 5660.0 cf
Outflow 30.00 4.57 30 4113.0 cf

1547.0 cf

25 Min. Storm Inflow 25.00 4.21 60 6308.3 cf
Outflow 35.00 4.57 30 4798.5 cf

1509.8 cf

30 Min. Storm Inflow 30.00 3.80 60 6848.7 cf
Outflow 40.00 4.57 30 5484.0 cf

1364.7 cf

35 Min. Storm Inflow 35.00 3.48 60 7310.8 cf
Outflow 45.00 4.57 30 6169.5 cf

1141.3 cf

40 Min. Storm Inflow 40.00 3.21 60 7713.9 cf
Outflow 50.00 4.57 30 6855.0 cf

858.9 cf

45 Min. Storm Inflow 45.00 2.99 60 8071.0 cf
Outflow 55.00 4.57 30 7540.5 cf

530.5 cf

1547.0 cf
20.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i10 = 6.94

Q10 = 5.73 cfs = CiA

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i10 = 6.44

Q10 = 7.34 cfs = CiA

10 Min. I= 6.44 Q = 7.3 cfs
15 Min. I= 5.48 Q = 6.2 cfs
20 Min. I= 4.79 Q = 5.5 cfs
25 Min. I= 4.27 Q = 4.9 cfs
30 Min. I= 3.86 Q = 4.4 cfs
35 Min. I= 3.53 Q = 4.0 cfs
40 Min. I= 3.26 Q = 3.7 cfs
45 Min. I= 3.03 Q = 3.5 cfs

5.23 - 0.00 5.23

10 Min. Storm Inflow 10.00 7.33 60 4399.4 cf
Outflow 20.00 5.23 30 3138.0 cf

1261.4 cf

15 Min. Storm Inflow 15.00 6.24 60 5613.3 cf

Check various duration storms

Maximum Release Rate

DETERMINATION OF STORAGE VOLUME

Historic Conditions (undeveloped)

For 10-year storm event =

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Developed Flow

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.
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Peak Storage 

Outflow 25.00 5.23 30 3922.5 cf
1690.8 cf

20 Min. Storm Inflow 20.00 5.45 60 6544.4 cf
Outflow 30.00 5.23 30 4707.0 cf

1837.4 cf

25 Min. Storm Inflow 25.00 4.86 60 7294.0 cf
Outflow 35.00 5.23 30 5491.5 cf

1802.5 cf

30 Min. Storm Inflow 30.00 4.40 60 7918.8 cf
Outflow 40.00 5.23 30 6276.0 cf

1642.8 cf

35 Min. Storm Inflow 35.00 4.03 60 8453.1 cf
Outflow 45.00 5.23 30 7060.5 cf

1392.6 cf

40 Min. Storm Inflow 40.00 3.72 60 8919.2 cf
Outflow 50.00 5.23 30 7845.0 cf

1074.2 cf

45 Min. Storm Inflow 45.00 3.46 60 9332.1 cf
Outflow 55.00 5.23 30 8629.5 cf

702.6 cf

1837.4 cf
20.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i25 = 7.81

Q25 = 6.45 cfs = CiA

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i25 = 7.31

Q25 = 8.33 cfs = CiA

10 Min. I= 7.31 Q = 8.3 cfs
15 Min. I= 6.33 Q = 7.2 cfs
20 Min. I= 5.61 Q = 6.4 cfs
25 Min. I= 5.04 Q = 5.7 cfs
30 Min. I= 4.60 Q = 5.2 cfs
35 Min. I= 4.23 Q = 4.8 cfs
40 Min. I= 3.92 Q = 4.5 cfs
45 Min. I= 3.66 Q = 4.2 cfs

5.60 - 0.00 5.60

10 Min. Storm Inflow 10.00 8.33 60 4997.9 cf
Outflow 20.00 5.60 30 3360.0 cf

1637.9 cf

15 Min. Storm Inflow 15.00 7.21 60 6491.2 cf

Check various duration storms

Maximum Release Rate

DETERMINATION OF STORAGE VOLUME

Historic Conditions (undeveloped)

For 25-year storm event =

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Developed Flow

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.
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Peak Storage 

Outflow 25.00 5.60 30 4200.0 cf
2291.2 cf

20 Min. Storm Inflow 20.00 6.39 60 7662.6 cf
Outflow 30.00 5.60 30 5040.0 cf

2622.6 cf

25 Min. Storm Inflow 25.00 5.75 60 8619.3 cf
Outflow 35.00 5.60 30 5880.0 cf

2739.3 cf

30 Min. Storm Inflow 30.00 5.24 60 9424.1 cf
Outflow 40.00 5.60 30 6720.0 cf

2704.1 cf

35 Min. Storm Inflow 35.00 4.82 60 10116.7 cf
Outflow 45.00 5.60 30 7560.0 cf

2556.7 cf

40 Min. Storm Inflow 40.00 4.47 60 10723.4 cf
Outflow 50.00 5.60 30 8400.0 cf

2323.4 cf

45 Min. Storm Inflow 45.00 4.17 60 11262.4 cf
Outflow 55.00 5.60 30 9240.0 cf

2022.4 cf

2739.3 cf
25.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i50 = 8.74

Q50 = 7.22 cfs = CiA

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i50 = 8.18

Q50 = 9.32 cfs = CiA

10 Min. I= 8.18 Q = 9.3 cfs
15 Min. I= 7.08 Q = 8.1 cfs
20 Min. I= 6.27 Q = 7.1 cfs
25 Min. I= 5.64 Q = 6.4 cfs
30 Min. I= 5.14 Q = 5.9 cfs
35 Min. I= 4.73 Q = 5.4 cfs
40 Min. I= 4.39 Q = 5.0 cfs
45 Min. I= 4.10 Q = 4.7 cfs

5.94 - 0.00 5.94

10 Min. Storm Inflow 10.00 9.32 60 5589.0 cf
Outflow 20.00 5.94 30 3564.0 cf

2025.0 cf

15 Min. Storm Inflow 15.00 8.07 60 7258.9 cf

Check various duration storms

Maximum Release Rate

DETERMINATION OF STORAGE VOLUME

Historic Conditions (undeveloped)

For 50-year storm event =

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Developed Flow

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.
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Peak Storage 

Outflow 25.00 5.94 30 4455.0 cf
2803.9 cf

20 Min. Storm Inflow 20.00 7.14 60 8568.9 cf
Outflow 30.00 5.94 30 5346.0 cf

3222.9 cf

25 Min. Storm Inflow 25.00 6.43 60 9638.8 cf
Outflow 35.00 5.94 30 6237.0 cf

3401.8 cf

30 Min. Storm Inflow 30.00 5.85 60 10538.8 cf
Outflow 40.00 5.94 30 7128.0 cf

3410.8 cf

35 Min. Storm Inflow 35.00 5.39 60 11313.3 cf
Outflow 45.00 5.94 30 8019.0 cf

3294.3 cf

40 Min. Storm Inflow 40.00 5.00 60 11991.7 cf
Outflow 50.00 5.94 30 8910.0 cf

3081.7 cf

45 Min. Storm Inflow 45.00 4.66 60 12594.5 cf
Outflow 55.00 5.94 30 9801.0 cf

2793.5 cf

3410.8 cf
30.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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Peak Storage 

A = 1.18
"C" = 0.70
Tc = 8.00

i100 = 9.66

Q100 = 7.98 cfs = CiA

A = 1.34
"C" = 0.85 Composite
Tc = 10.00

i100 = 9.06

Q100 = 10.32 cfs = CiA

10 Min. I= 9.06 Q = 10.3 cfs
15 Min. I= 7.87 Q = 9.0 cfs
20 Min. I= 6.99 Q = 8.0 cfs
25 Min. I= 6.31 Q = 7.2 cfs
30 Min. I= 5.76 Q = 6.6 cfs
35 Min. I= 5.31 Q = 6.0 cfs
40 Min. I= 4.94 Q = 5.6 cfs
45 Min. I= 4.62 Q = 5.3 cfs

6.30 - 0.00 6.30

10 Min. Storm Inflow 10.00 10.32 60 6189.9 cf
Outflow 20.00 6.30 30 3780.0 cf

2409.9 cf

15 Min. Storm Inflow 15.00 8.97 60 8068.8 cf

Maximum Release Rate
Pond Release Rate = Historic Release Rate - Bypass, if any
Max Release (defined)= 

Storage

Proposed Conditions (Developed)

Developed Flow

Check various duration storms

Maximum Release Rate

DETERMINATION OF STORAGE VOLUME

Historic Conditions (undeveloped)

For 100-year storm event =

Maximum Storage Volume is determined by deducting the volume of runoff releases from the 
total storm volume for each storm duration.
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Peak Storage 

Outflow 25.00 6.30 30 4725.0 cf
3343.8 cf

20 Min. Storm Inflow 20.00 7.96 60 9554.2 cf
Outflow 30.00 6.30 30 5670.0 cf

3884.2 cf

25 Min. Storm Inflow 25.00 7.18 60 10775.9 cf
Outflow 35.00 6.30 30 6615.0 cf

4160.9 cf

30 Min. Storm Inflow 30.00 6.56 60 11809.9 cf
Outflow 40.00 6.30 30 7560.0 cf

4249.9 cf

35 Min. Storm Inflow 35.00 6.05 60 12704.6 cf
Outflow 45.00 6.30 30 8505.0 cf

4199.6 cf

40 Min. Storm Inflow 40.00 5.62 60 13492.1 cf
Outflow 50.00 6.30 30 9450.0 cf

4042.1 cf

45 Min. Storm Inflow 45.00 5.26 60 14195.0 cf
Outflow 55.00 6.30 30 10395.0 cf

3800.0 cf

4249.9 cf
30.0 min

Peak Storage
Peak Duration

Storage

Storage

Storage

Storage

Storage

Storage

Storage
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APPENDIX G 
POND STORAGE TABLE 

 
 

Detention Pond Storage 
Stage 

(ft) 
Elevation 

(ft) 
Contour Area 

(sqft) 
Incremental Storage 

(cuft) 
Total Storage 

(cu-ft) 

0.00 1236.00 876 0 0 

1.00 1237.00 2,629 1,674 1,674 

2.00 1238.00 5,137 3,813 5,478 

3.00 1239.00 6,760 5,929 11,417 
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APPENDIX H 
HYDRAFLOW SCHEMATICS 

 
Please see following pages: 
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CONSTRUCTION BULLETIN # 2  

Client: Abla Griffin Partnership  

Project Name: Highland East JH Classroom Addition 

Project Number:  2021-02035-00 

 

March 14, 2022 

 

Requested by: _X_ Owner 

  ___ Contractor:  

  ___ Salas O’Brien: Enter Name Here 

 

To:  Mike Abla, Clay Griffin (AGP) 

 

This Construction Bulletin is issued to: 

_X_ Offer additional information for clarification or supplemental drawings for layout  

  assistance. 

___ Request cost and time impact to initiate a change to the Contract Documents.  Owner  

  approval is required, do not commence with revisions unless directed in writing.   Avoid  

  Work in areas that may be affected by proposed change until approved or rejected.   

  Once approved, forward Change Order documentation as required by the Contract  

  Documents. 

___ Direct a required change in the Contract Documents.  Proceed with change(s) as  

  indicated.  Forward Change Order documentation as required by the Contract  

  Documents. 

___ Response to RFI _________. 

 

Item 

No. 

Description Attachment 

1 Updated GRD schedule for exhaust grilles. M601 

 

 

 

END OF CB-02 

2600 Van Buren Street | Suite 2635

Norman, Oklahoma 73072

405.364.9926 | www.salasobrien.com 

03/14/22
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