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DESIGN REPORT FOR
PINE CREEK REGIONAL DETENTION FACILITY ¥’

PURPOSE
This document is the Design Report for Pine Creek Regional Detention Facility ‘IF’. The purpose
of this report is to provide information on the function, adequacy, design constraints, and

regulatory requirements of the proposed facility.

GENERAL DESCRIPTION

Proposed Pine Creek Regional Detention Facility ‘F’ is one of several regional detention
facilities that were recommended for construction in the draft “Amendment 3 to the Pine Creck
Drainage Basin Planning Study (PCDBPS). The proposed facility is located in the northwest
quarter of the southwest quarter of Section 26 and eastern half of Section 26, Township 12 South,
Range 66 West of the Sixth Principal Meridian, City of Colorado Springs, County of El Paso,
State of Colorado, on the North Fork of the Pine Creek Channel.

The proposed facility will be bounded to the north by open space and Pine Creek Subdivision
Filing No. 35, to the west by proposed Royal Pine Drive, to the east by open space, and to the
south by Royal Pine Drive, open space, and future Pine Creck Filing No. 23. This area i1s

presently undeveloped and is vegetated with native grasses and shrubs.

Proposed Pine Creck Regional Detention Facility ‘F” will be located within a Tract within Pine
Creek Subdivision Filing No. 35. Tract L (the detention pond tract) will encompass 11.19 acres.
In the event that the pond overflows, excess water will be conveyed across adjacent Tract “K” of
Pine Creek Subdivision Filing No. 35 to Royal Pine Drive. Tract ‘K’ will be owned by the Pine
Creek Village Association. Restrictions to be recorded on the Pine Creek Filing No. 35 plat will
govern the type of landscaping and grading that can be done within Track ‘K.



Detention Facility ‘F* will receive storm water runoff from approximately 589 acres of watershed
and will release the runoff at a lower peak rate to the natural Pine Creek Channel downstream of
Royal Pine Drive in accordance with Amendment No. 3 to the Pine Creek D.B.P.S. The design
~ for the facility has been reviewed informally by a representative of the State Engineer and was
determined to be a non-jurisdictional dam per current criteria. Upon completion, the detention
facility will be owned and maintained by La Plata Investments until such time it is accepted by
the City of Colorado Springs and becomes part of the City of Colorado Springs stormwater

system and is publicly maintained.

DESIGN

The storage volume and outlet characteristics for the pond were established in the preparation of
Amendment No. 3 to the Pine Creek D.B.P.S. The inflow, outflow, and storage functions of the
pond were modeled within the HEC-1 computer model developed for the Amendment No. 3
analysis. The facility is designed to function without overtopping in events up to and including
the 100-year design storm with the watershed under full development in accordance with current
master land plans and Amendment No. 3 to the D.B.P.S. Additional detention is to occur in the
upper portion of the watershed in the full development condition. Section ‘D’ of the Appendix
of this report contains input and output data from the HEC-1 model as well as inflow, outflow,

and storage volume graphs. The following summary contains information related to the facility.

DETENTION POND DATA

e Nommal Water Surface Elevation = 6913.0 (Empty)

¢ Lowest Outlet = 54” Vertical Orifice w/ Top 1.4 sf (blocked}

e Lowest Outlet Invert Elevation = 6911.5

¢ Emergency Spillway = Across Sag Vert. Curve In Royal Pine Dr.
Crest Elevation = 6930.7 (Low Point In Vert. Curve)

Storage Volume Below Emergency Spillway = 69.1 ac-ft
Planned 100-Year Peak Inflow = 1401 cfs

Planned 5-Year Peak Inflow = 553 cfs

Planned 100-Year Peak Outflow =220 cfs

Planned 5-Year Peak Outflow = 152 cfs

Planned 100-Year Maximum Water Surface Elevation = 6928.6
Planned 5-Year Maximum Water Surface Elevation = 6920.6
Water Surface With Emergency Spillway Passing 1401 cfs = 6933.2
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Storage Volume and Grading
The side slopes of the pond have typically been graded at a 4:1 slope, except in areas included

within the embankment above the 100-yr water surface elevation and those to the west of
- Proposed Royal Pine Drive, where slopes are not to exceed 3:1. Side slopes also vary from
typical in areas containing service and maintenance roads where slopes are not to exceed 12%.
Runoff intercepted by the facility will sheet flow across the floor of the pond at an average slope
of 1.1% until reaching the outfall structure located along the southwestern side of the pond.
Currently, no low flow channel has been designed for the construction of the facility, however, it
is anticipated that the pond bottom will serve as a wetland mitigation area for wetland

disturbances in the Pine Creek Neighborhood.

The proposed grading will provide the proposed facility as designed with a storage volume of 69
acre-feet below the overflow elevation of 6930.7. The modeled 100 year maximum water
surface elevation in the facility with the outlet functioning as designed is estimated at 6928.6.
The storage volume below elevation 6928.6 is planned to be 56.5 acre-feet, thus the facility will
have over 2 feet of free board and over 12 acre-feet of storage remaining in the 100 year design
event. This frecboard provides a factor of safety for the current design conditions but could also
be at least partially utilized if development in the watershed becomes more intense than the
current land planning implies. All grading and mitigation within the pond area shall be in

accordance with the applicable Corps of Engineers and FEMA regulations. A further discussion
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this report.  All areas disturbed by grading for this detention facility shall be revegetated in a
timely manner consistent with the “Habitat Conservation Plan for the Briargate Development

located along Upper Pine Creek”.

Inlet Facilities

Concentrated runoff will enter the proposed pond in three locations. The majority of the inflow
(Quoo = 1,178 cfs) will enter the northeast side of the proposed pond via the Pine Creek channel,
the “Pine Creek Diversion Storm Sewer”, and the “Briargate Crossing East Outfall Storm
Sewer”. Runoff entering the pond via the Pine Creek Channel will first overtop a concrete cutoff

wall before combining with flows from the planned 66" and 72” storm sewers. This runoff will



combine within a proposed riprap lined stilling basin, which has been designed to dissipate a
portion of the energy in the runoff prior to releasing the flow to a proposed rundown channel.
The proposed riprap lined rundown channel will convey the flows from the upper to lower
stilling basins at an acceptable velocity. The lower stilling basin will dissipate energy from the

flow prior to releasing it to the pond bottom.

Runoff collected within adjacent Royal Pine Drive and proposed Pine Creek Subdivision Filing
35 will discharge from a proposed 54” R.C.P. into a riprap lined stilling basin to be located along
northwest corner of the pond bottom. Runoff leaving the stilling basin will continue to the
proposed outlet structure at an average slope of 1.3%. Both the storm sewer and stilling basin

have been previously designed by JR Engineering.

Runoff from future Pine Creek Filing No. 23 will discharge at the southwest corner of the facility
into a riprap lined stilling basin. Plans for this proposed 36” R.C.P storm sewer are included in
the plan set for the detention facility. Design calculations for the storm sewer are contained in
the appendix of this report. The storm sewer was designed to convey up to 113 cfs from future

development.

Outlet

The detention facility will have a single stage outlet that is designed to accommodate the major
100-year storm eveni. The planned outlet will consist of a 13' long by 8" wide (I.D.) 3-sided
reinforced concrete structure fitted with a sloped bar grate. A 54" diameter reinforced concrete
storm sewer will convey discharge collecied in the outlet structure through the Royal Pine Drive
embankment to downstream Pine Creek. In the design condition (storms up to and included the
100-year event), control of discharge from the pond will be at the inlet or upstream end of this
storm sewer. According to the conditions of the floodplain development permit issued for this
facility, the 54" outlet will remain unrestricted until a CLOMR or LOMR is obtained from
FEMA to raise the base flood elevation within the detention pond. Prior to significant
development occurring in the watershed of the pond, the LOMR or CLOMR should be obtained
and a restrictor plate shall be installed to block the top 4.4 square feet of the 54" diameter



entrance to the proposed outfall storm sewer. A copy of the stage/discharge calculations for the

restricted outlet is contained in Appendix Section 'E' of this report.

Calculations for pipe and bedding class requirements, as well as hydraulic calculations for the

outfall storm sewer, are contained in Appendix Section H' of this report.

The energy dissipater or stilling basin for the detention facility outfall storm sewer will be
located within existing Pine Creek Channel at the west toe of the Royal Pine Drive embankment.

Calculations for the sizing of the stilling basin have been included within the Appendix.

Emergency Overflow

If the storage volume of the pond is exceeded, overflow will cross Royal Pine Drive, a minor
collector roadway. This event is only expected if the 54” outlet becomes blocked or a storm
greater than the design 100-year event occurs. Afier overflow crosses Royal Pine Drive it will
flow overland and back into the historic Pine Creek Channel. To ensure proper function of the
overflow section, restrictions on landscaping have been placed across Tract 'K' located adjacent

to the detention facility.

The paving and curbs & gutters of Royal Pine Drive will serve as the hardened control section
for overflow from the pond. Overflow will occur transverse to a sag vertical curve in the street.
Adjacent to the southwest side of the street, the planned sidewalk has been designed to provide
protection for the embankment via a thickened outside edge and elevated sections to minimize
the length of the embankment that is subject to receiving overflow. Buried rip-rap armoring has
been planned to protect the downstream side of the embankment in the event of overtopping. At
the request of the developer, the rip-rap will be buried 1.5' deep to facilitate planting and the
installation of irmigation lines over the armoring. If overtopping occurs, it is expected that most
of the soil over the rip-rap will require replacement. In addition, some erosion will likely occur
downstream of the embankment. However, it is believed that the planned armoring will protect

the integrity of the Royal Pine Drive embankment in the design overflow event.



Overflow protection was designed assuming an overflow rate of 1,401 cfs (the 100-year pond
inflow peak rate). The width and depth of the overflow was estimated through use of a HEC-
RAS computer model. Input and output data from the HEC-RAS model is included in Section 'F'
of the Appendix of this report. The maximum water surface in the pond associated with the
design overflow rate passing over the street is estimated at elevation 6933.2. The maximum

depth in the street section is estimated at 3.1 feet with the above described flow condition.

Access Roads and Minor Swales

In addition to the previously mentioned design components, the following design features are to
be constructed. A 15' wide v-bottomed swale has been designed along the northwestern side of
the facility. The purpose of the swale is to collect and convey runoff from a small portion of the
hillside open space and a few rear lots of proposed Pine Creek Subdivision Filing No. 35. The
proposed swale is intended {o protect the adjacent 4:1 slope located below the swale from erosion
that would likely result from the above mentioned runoff. The bottom of the swale is proposed
to be lined with North American Green C350 erosion control mat or an approved equal in
accordance with the manufacturer's recommendations. The swale will discharge to a graded
depression that will contain a Type I manhole fitted with a grated beehive inlet lid. The runoff
intercepted by this inlet will be combined with runoff in the proposed Royal Pine Drive storm

sewer system and will outfall to the pond in the northwest corner of the pond bottom.

The design of the proposed facility includes access roads to all structures proposed to be located
within the pond. The roads are to be 15" wide and possess a cross slope of 3%. The roads to be
located along the sides of the pond are intended to intercept minor runoff and convey it to the

bottom of the pond or other protected areas.



REGULATORY REQUIREMENTS

City of Colorado Springs

The Pine Creek Regional Detention Facility 'I"' is a facility under the direct jurisdiction of the
City of Colorado Springs and should be constructed in accordance with the Standard
Specifications of the City of Colorado Springs Engineering Division. Censtruction plans will be
reviewed by the City of Colorado Springs for conformance with the Drainage Criteria Manual

and the standard specifications.

State Engineer

A representative of the State Engineer has reviewed the preliminary plans informally and
concurred that the facility will not be considered jurisdictional under the current criteria. A
notification of intent to construct a non-jurisdictional dam should be submitted to the State
Engineer along with a copy of the plans upon approval of the plans by the City of Colorado
Springs.

Federal Emergency Management Agency (F.E.M.A.)

Proposed Pine Creek Detention Facility ‘F” lies within the 100-year floodplain as shown on the
F.E.M.A. Flood Insurance Rate Map Community Map Number 08041C0507 F, dated March 17,
1997. A copy of a section of the F EM.A, Flood Insurance Rate Map is located in the Appendix.

A floodplain development permit, dated January 24, 2002, was obtained for the construction of
this facility. The permitted condition allows for a peak 100-year inflow of 515 cfs, the planned
54" outlet without the planned restriction plate, and a maximum 100-year water surface elevation

of 6520.6.

The permitted condition assumed development in the watershed would be limited to Pine Creeck
Filings 35 and 36, including Royal Pine Drive. A CLOMR or LOMR should be obtained from
FEMA prior to exceeding this condition or constructing the outlet restriction plate as required for

the future condition.



U.S. Fish and Wildlife Service (U.S.F.W.S8.)

The entire site of the proposed facility has been identified as Prebles Meadow Jumping Mouse
(P.M.J.M.) habitat. The P.M.J.M. is listed as a "Threatened Species" protected under the Federal
- Endangered Species Act. Thus, development within the site must be approved by USF.W.S. A
Habitat Conservation Plan (H.C.P.) has been prepared and submitted to U.S.F.W.S. for review
and approval. Construction of the proposed facility has been addressed in the H.C.P. Approval
of the H.C.P. and the issuance of a permit for the construction proposed within the document is

expected in the first quarter of 2003.

U.S. Army Corps of Engineers (U.S.A.C.O.E.)

Existing wetlands and other waters of the U.S. are located throughout the portion of Pine Creek
that traverses the site of the proposed facility. These "waters" are under the jurisdiction of the
U.S.A.C.O.E. A Section 404 permit will be required for the construction of the facility. The
application for the permit will be submitted to U.S.F.W.S. upon the approval of the H.C.P.

described in the preceding section.

INSPECTIONS AND MAINTENANCE

Pine Creek Regional Detention Facility ‘F’ will ultimately be a public drainage facility and will
therefore be included in a public inspection and maintenance program. It is recommended that
inspections of the facility be conducted annually and after significant runoff events. Inspections

should include but not be limited to the following:

» HBvaluate the structural condition of the inlets and the outlet facilities and check to see that
they are free of debris.

o Evaluate the amount of sediment and other debris accumulation in the facility and verify
that design capacity is maintained.

« Check for erosion of the pond side slopes and side slopes of the Royal Pine Drive
embankment.

« Look for signs of piping or other signs of instability in the Royal Pine Drive embankment.



Deficiencies discovered during inspections

safety and function is maintained.
~ PREPARED BY:
JR Engineering, L1.C

Do) i ye/

Vancel S. Fossinger, P.E.
Project Manager

/kd/350350/designanalysis rev 1118 kad.doc

should be corrected in a timely manner to assure

JR Engineering, LLC

Darin L. Moffet, E.L
Design Engineer 11
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D.

HYDROLOGY: INFLOW, OUTFLOW,
AND ROUTING DATA AND GRAPHS

Note: Data was generated with the Amendment No. 3
to Pine Creek D.B.P.S. HEC-1 model
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HEC 1 Input and Output
For 100 Year Inflow to Pine Creek Detention Facility F

Model Input Data

261 KK  APDFF

262 KM  COMBINE THE FLOW FROM BASINS PN7 AND PN8 AND AP3. THIS IS THE TOTAL
263 KM INFLOW TQ DETENTION FAGILITY F

264 KO 1 0

265 HC 3

Ak hohk kAN Fhkk kikk khhk kAkA ARHI khkk kikk *hkk kkd khkk kkk Fhk Ahkk AFA ARk KAk Khkk KAk dkk Kkt hkk kikk kikk AAR kkk NAR Ahkk ik KAk
Model Output

ddkkkdhkdhkkhd
* *
261 KK * APDFF  *
* *
Fhkkkkhkikhhkakd

264 KO OUTPUT CONTROL VARIABLES
IPRNT t PRINT GONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

265 HG HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

* Rk k

HAMA AR IR A KRR A AT AR AR ARk Ak ek bk bk ko ke kb ko h bbbk kb d bk kT A kb kA Ak A A A A AR KA N ARA A AR AR A AR A AT AT A IR AR AN R kAR kA kX

* A

HYDROGRAPH AT STATION APDFF
SUM OF 3 HYDROGRAPHS

HAKRTA IR AR AT AR TN AN AN ARk kA ke kv kA ko kb dkd bk ko d kb kT kAR Ak kR A Ak kA A R R A A RN A AR I A A RA A A A AN AR AR AR AR AR kA kAR T A%
LR

* * L
DA MON HAMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 9. * 1 0345 76 1.0 0730 151 192, A 1115 2285 35.
1 0003 2 9. * 1 0348 77 1.+ A1 0733 152 175, * 1 1118 227 35,
1 0o 3 9. *+ 1 0351 78 1.0« A 0738 153 189, * 1 1121 228 35.
1 0008 4 7.0+ 1 0354 79 1.0 0730 154 146,  * A 1124 229 35.
1 o012 5 4.+ 1 0357 80 1.0+ 1 araz 155 138. * Ao 1127 230 a5.
1 0015 6 2. o+ 1 o400 81 P 0745 156 3. 0+ A 1130 231 34.
1 0018 7 1.+ 1 0403 82 2. o+ 1 o748 157 186, * 1 1133 232 34.
1 0021 8 a. * 1 04086 83 2. * 1 0751 158 120, * 1 1136 233 34.
1 0024 9 0. * 1 0408 B4 2.+ 1 0754 159 116, * A 1139 234 34.
1 0027 10 0. * 1 0412 85 2.+ 1 0757 160 113, o+ A 1142 235 34,
1 0030 11 0. * 1 0415 86 3. o+ 1 0800 161 110, o+ 1 1145 3236 35.
1 0033 12 0. * 1 o418 a7 3. 0+ 1 0803 162 107. o+ A 1148 237 35.
1 0036 13 0. * 1 o421 88 3. A 0806 163 102. * A1 1151 238 35.
1 0039 14 0. * 1 0424 89 4.+ 1 0809 164 6. < 1 1i54 239 35.
1 go4z 15 0. * 1 0427 90 a. o+ 9 0812 166 B9. * 1157 240 as,
1 0045 8 0. * 1 0430 o1 4.+ 1 0815 166 B2. * 1200 241 34.
1 0048 17 0. * 1 0433 92 4. v 1 0818 167 7701 1203 242 34.
i 0051 18 0. * 1 0436 03 4. = 1 0821 168 2. ¢ Ao 1206 243 34,
1 0054 19 0. * 1 0439 04 4. 1 0824 169 §8. * 1 1209 244 34.
1 0057 20 0. = 1 0442 95 A 0827 170 65. * 1 1212 245 34.
1 o100 21 0. * 0445 96 4. o+ 1 083g 171 62. * 1 1215 246 35.
1 o103 22 0. o+ A 0448 o7 5. ¢ 1 0833 172 60. * 1 1218 247 as.
1 0106 23 0. * 1 0451 98 5. ¢ 1 0836 173 58, * 1 1221 248 35.
1 o108 24 0. * 1 0454 99 5. * i 0839 174 55, * 1 1224 249 35.
1 o112 25 0. * 1 0457 100 5. ¢ 1 0842 175 s4.  * 1227 250 35.
1 0115 26 0. * 1 0500 101 5. 0 1 0845 178 52. x| 1230 251 a4,
1 o118 27 0. * 0503 102 5. ¢ 4 0848 177 5f. o+ 1 1233 252 34.
1 otz 28 0. * 1 0506 103 6. * i 0851 178 51, o+ 1 1236 253 34.
i 0124 29 o, * 1 0500 104 7.o0v 1 0854 179 50. * 1 1239 254 34,
i ol2y 30 0. * 051z 105 9. * 1 0857 180 49, + 1242 255 35.
i 0130 31 0. * 1 0515 106 10, * 1 0900 181 4g. * 1245 256 35.
1 0133 32 0. * 1 0518 107 12, x4 0903 182 48, o+ 1248 257 35.
1 0136 33 0.+ 1 0521 108 3. o+ 0906 183 48, * 1251 258 35.

100 Year HEC-1 Data Page 1 10/29/2002




DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HREMN ORD FLOW * DA MON HRMN ORD FLOW

1 0139 34 0. * 1 0524 109 16. * 1 0909 184 47. * 1 1264 259 a5.
1 0142 35 0. * 1 gs27 110 19. * 1 091z 185 47, * 1 1257 260 35.
1 0145 36 0. * 1 0530 111 21. * 1 0915 186 47. * 1 1300 261 35,
1 o148 37 0. * 1 0533 fi2 34. * 1 09t 187 47, * i 1308 262 34.
1 0151 38 0. * 1 0536 113 87. * 1 0921 188 47. * 1 1306 263 34.
1 0154 38 0. * 1 D539 114 198, * 1 0924 189 46, * 1 1309 264 34.
1 0157 40 0. * 1 o542 115 344, * 1 0927 180 4G, * 1 1312 265 a3.
1 0200 41 0. * 1 0545 116 513. * 1 09830 191 46. * 1 1315 266 33.
1 0203 4z 0. * 1 0548 117 671. * 1 0933 192 46. * 1 1318 267 a3,
1 0206 43 0. * 1 0561 118 797. * 1 D936 193 46, * 1 1321 268 az.
1 0208 44 0. * 1 0584 119 963. * 1 0939 194 46. * 1 1324 269 32.
1 0212 45 0. * 1 0557 120 1161, * 1 0942 195 46. * 1 1327 270 az.
1 0215 46 0. * 1 0600 124 1316. * 1 0945 196 46. * 1 1330 271 3.
1 0218 47 a. * 1 0603 122 1401, * 1 0948 197 46. * 1 1333 272 3.
1 0221 48 0. * 1 0606 123 1367. * 1 0951 198 46, * 1 1336 273 31,
1 0224 49 0. * 1 0609 124 1225, * 1 0954 199 46, * 1 1339 274 31,
1 0227 50 0. * 1 0612 125 1057. * 1 095y 200 46. * 1 1342 275 at.
1 0230 51 0. * 1 0615 126 a75. * 1 1000 201 46, * 1 1345 276 31,
1 0233 52 0. * 1 o618 127 723, * 1 1003 202 46, * 1 1348 277 31.
1 0236 53 0. * 1 0621 128 611. * 1 1006 203 45, * 1 1351 278 3.
1 0239 54 0. * 1 0624 129 535. * 1 1008 204 44, * 1 1354 279 31.
1 0242 55 0. * 1 062y 130 486. * 1 1012 205 43. * 1 1357 280 30,
1 0245 56 0. * 1 0630 131 452, * 1 1015 206 41. * 1 1400 281 30.
1 0248 57 0. * 1 0633 132 428. * 1 1018 207 40, * 1 1403 282 30.
1 0251 58 0. * 1 0636 133 4Q7. * 1 1021 208 39. * 1 1406 283 30,
1 0254 59 0. * 1 0638 134 387. * 1 1024 209 3g9. * 1 1409 284 30.
1 0257 60 0. * 1 0642 135 367. * 1 1027 210 38. * 1 1412 285 30.
1 0300 61 0. * 1 0645 1386 350. * 1 1030 211 37. * 1 1415 286 29.
1 0303 &2 0. * 1 0648 137 335. * 1 1033 212 37. * 1 1418 287 29.
i 03068 63 0. * 1 0651 138 324. * 1 1036 213 36. * 1 1421 288 29.
1 0308 64 0, * 1 0654 139 a4, * 1 1039 214 36. * 1 1424 289 29,
1 0312 65 0. * 1 0657 140 306. * 1 1042 216 36. * 1 1427 280 29.
1 0315 66 0. * 1 0700 141 299. * i 1045 216 36. * 1 1430 281 29.
1 0318 67 1, * 1 Q703 142 292, * 1 1048 217 36, * 1 1433 292 28.
1 o321 68 1. * 1 0706 143 284. * 1 1051 218 35. * 1 1436 283 28.
1 0324 69 i, * 1 0709 144 274, * 1 1054 219 35, * 1 1439 294 28.
1 Q327 70 1. * 1 0712 145 263, * 1 1057 220 35. * 1 1442 285 28.
1 0330 71 1. * 1 0715 146 252, * 1 1100 221 35, * 1 1445 296 28.
1 0333 72 i, * 1 0718 147 240, * 1 1193 222 35. * 1 1448 297 29.
1 0336 73 1. * 1 o721 148 229. * 1 1106 223 35. * 1 1481 298 2B.
1 0338 74 1. * 1 0724 149 217, * 1 1109 224 35. * 1 1454 299 28.
1 0342 75 1. * 1 0727 180 205, * 1 1112 225 35. * 1 1487 300 28.
* * *

AR AR KA AR AR R Ak ke kA Ak Ak kR kA A AR RN AR AR A A AN AR AN A RN A R A R A A A A A A A AR A AR R AR AR R RN A A AR AR AT AN AR N Tk d kA kb k kbR AF Ak hh kR
*k

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HA 24-HA 72-HR 14.95-HR
(CFS) (HR)
(CFS)
1401, 6.05 213, g3, 93. 93,
{ INGHES) 2,148 2.354 2.354 2.354
{AG-FT) 10s. 1186, 116. 116.
CUMULATIVE AREA =  0.92 SG MI
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HEGC 1 Input and OQutput
For 100 Year Routing and Qutflow From Pine Creek Detention Facility F

~Model Input Data

266 KK RRA-DFF

267 KM ROUTE FLCW THRU A PROPOSED REGIONAL DETENTION FACILITY.

268 KM  VOLUME REFLECTS CURRENT DRAFT DESIGN

269 KM  DISCHARGE ASSUMES THE 54" DIA CUTLET SET AT INVERT ELEV. 11.5 IS RESTRICTED
270 KM TO A 11.7 BF OPENING BY A STEEL PLATE COVERING THE TOP 1.4' OF THE PIPE.

271 KM  DISGHARGE CALCULATED WITH THE CRIFICE EQUATION WITH HEAD CALCULATED TO

272 KM  THE GENTER OF THE OPENING AREA @ ELEVATION 13.28

273 Ko 1 0

274 RS ] STOR o)

275 BV 0 .18 2.6 8.1 18.4 23.70 32.6 42.4 53.1 64.8
276 SE 13 14 16 18 20 22 24 26 28 30
277 5Q 5 30 93 i22 146 166 i84 201 216 230

Ak k AkkR kAR AAE kkk ARk RER WkEk Akh kRN KAX KAX Akk kkd AAS Akk AKA XAR RAR AEE Whk Akdk hdkk hhk kkd khd kkk AkE kAE KAK dhkd AR kK

Model Output

AARA kR E kR Ak

* *
266 KK * RR-DFF =
* *
AR REERE AR
273 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
HYDROGRAPH ROUTING DATA
274 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL GONDITION
RBVRIC ¢.00 INITIAL GONDITICN
X .00 WORKING R AND D COEFFIGIENT
275 5V STORAGE 0.0 0.2 2.6 8.1 15.4 23.7 32.6 42.4 53.1 64.8
276 SE ELEVATION 13.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
277 5Q DISCHARGE 5. 30. 93, 122, 146. 166. 184. 201. 216. 230.

B L L T T T R T LR L L L E R L L e Py T

HYDROGRAPH AT STATION  RR-DFF

P L T T e T D T Ty T L Y Y I T T T IS S e L T s TR T e T T T T T T LTS T Sy

*

*

DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HAMN ORD OUTFLOW STORAGE  STAGE
* *
1 gooo 4 5. 0.0 13.0 % 0500 101 5. 0.0 13.0* 1 1000 201 178. 29.6 23.3
1 0003 2 7. 0.0 13.t % 1 0503 102 5. 0.0 13.0* 1 1003 202 177. 29.1  23.2
1 0006 3 8. 0.0 131 % 1 0506 108 5. 0.0  183.06* 1 1008 203 176, 28.5  23.1
1 0008 4 8. a.0 131 % 1 0509 104 a. 0.0 18.0* 1 1009 204 175, 28,0 23.0
1 001z 5 7. 0.0 13,1 % 1 0512 105 6. 0.0 18,0 1 1012 205 174, 27.5  22.8
1 0015 6 5, 0.0 3.0 1 0515 106 8. 0.0 13,1 * 1 1015 206 173, 26.9 23,7
1 0018 7 5. 0.0 3.0 * 1 0518 107 9. 0.0 13,2 % 1 1018 207 171, 6.4 22,6
1 0021 8 5. 0.0 3.0 * 1 0521 108 1, 0.0 13.2* 1 1021 208 170. 25.8  22.5
1 0024 9 5. 0.0 13.0* 1 0524 109 13, 0.1 13.3* 1 1024 209 169. 25.3  22.4
1 0027 10 5, 0.0 13.0 * 1 0537 110 15, 0.1  13.4 % 1 1027 210 168. 24.8 22,2
1 0030 11 5, 0.0 13.0 % 1 0530 111 17, 0.1 18,5 % A 1030 211 167. 24.2 224
1 0083 12 5. 0.0 13.0 ¢ 1 0533 112 22, 01 18,7 % i 1033 212 168. 23.7  22.0
1 0036 13 5. 0.0 13.0 ¢ 1 0536 113 3z, 0.3 4.0 % { 1036 218 165. 23.2  21.9
1 0039 14 5. 0.0 13.0 * 1 0539 114 43, 0.7 4.4+ 1 1039 214 163, 22.6 21.7
1 0042 15 5. 0.0 13.0* 1 0542 115 66 1.6 15.2 * 1 1042 215 162. 2.1  21.8
1 0045 16 5. 0.0 13.0 * 1 0545 116 g5, 3.0 16.1 % f 1045 216 181, 21.6  21.5

100 Year HEC-1 Data
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DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE

1 oD4g 17 5. 0.0 13.0 * 1 0548 117 106. 5.0 16.9 * 1 1048 217 160. 21.1 21.4
1 o051 18 5. 0.0 13.0 * 1 0551 118 19. 7.6 17.8 * 1 1051 218 158, 20.6 21.2
1 0D64 18 a. 0.0 13.0 * 1 0554 118 131. 10.7 18,7 * 1 1054 218 187, 20.1 21.1
1 0067 20 8. 0.0 3.0« 1 0567 120 143. 14.6 19.86 * 1 1067 220 156. 198.5 21.0
1 0100 M &, 0.0 13.0 * 1 0600 121 165. 19.1 20, * 1 1100 221 185. 18.1 20.9
1 0103 22 &, 0.0 15.0 * 1 0s03 122 167. 24.0 2.1 * 1 1103 222 154. 18.6 20.8
1 oloe 23 5, 0.0 13.0 * 1 0606 123 177. 28,0 3.2 * 1 1106 223 t52. 18.1 20.6
1 0108 24 §. 0.0 13.0 * 1 o609 124 186. 43,86 24.2 * 1 1109 224 151, 17.8 20.5
1 0112 25 5. 0.0 13.0* 1 0612 125 183, 37.5 25.0 * 1 1112 225 160. 17.1 20.4
1 0115 26 5, 0.0 13.0 * 1 0615 126 198, 40.7 25.7 * 1 1115 226 149, 16.68 20.3
1 0118 27 5, 0.0 13.0 * 1 0618 127 202. 43.2 26.2 * 1 1118 227 148, 16.2 20.2
1 0121 28 8. 0.0 3.0 * 1 0621 128 205. 48,1 26.6 * 1 1121 228 47, 15.7 20.1
1 0124 29 5. 0.0 3.0 * 1 0624 129 207. 46,86 2468 * 9 1124 229 i45. 15.2 20.0
1 0127 30 5. 0.0 13.0 * 1 0627 130 209, 47.9 27.0* 1 1127 230 ta4, 14,8 19.8
1 0130 31 5, 0.0 13.0 * 1 0630 131 210, 49.0 27.2* | 1130 231 142, 14.3 19.7
1 0133 32 5, 0.0 13.0 * 1 0633 132 212, 49.9 27.4 * 1 1133 232 41, 13.9 19.6
1 0136 33 5. 0.0 13.0 * 1 0636 133 213, 50.8 27.6 * 1 1136 233 1490, 13.5 19.5
1 0139 34 5. 0.0 13.0 * 1 0638 134 214, 51.5 27.7 1 1139 234 138. 13.0 19.3
1 0142 35 5. 0.0 13.0* 1 0642 135 215, 52.2 27.8 * 1 1142 235 137. 12.6 19.2
1 0145 36 5. 0.0 13.0 * 1 0645 136 216. 52.8 278 * 1 1145 236 135. 12.2 19.1
1 o148 37 5. 0.0 13.0 * 1 0648 137 216. 53.3 28,0 * 1 1148 237 134. 1.8 19.0
1 0161 38 5. 0.0 13.0 * 1 0651 138 217, 53.8 28,1 * 1 1151 238 133. 11.4 18.9
1 0154 a9 5. 0.0 3.0 * 1 0654 139 217. 54.2 28.2 * 1 1154 239 131. 10.9 18.8
1 0157 40 5. 0.0 13.0 * 1 0657 140 218. 54.6 28.3 * 1 1157 240 130. 10.6 18.7
1 0200 H 5. 0.0 13.0 * 1 o700 141 218. 54.8 28,3 * 1 1200 241 129. 10.2 18.6
il 0203 42 5. 0.0 3.0 * 1 0703 142 218, 55,2 2B.4 * 1 1203 242 i27. 9.8 18.5
1 0206 43 5. 0.0 13.0 * 1 0706 143 218. 55.5 28.4 * 1 1206 243 i26. 9.4 18.4
1 0200 44 5. 0.0 t3.0 * 1 0709 144 218, 55.8 2B.5 * 1 1209 244 123. 8.0 18.2
1 0212 45 5. 0.0 3.0 * 1 0712 145 219, 56.0 2B.5 * 1 1212 245 124, 8.6 14.1
1 0215 46 5. ¢.0 13.0 * 1 0715 146 220, 56.1 28.5 * 1 1215 246 123. 8.3 18.0
1 0218 47 5. 0.0 3.0 * 1 0718 147 220. 56.3 2B.5 * 1 1218 247 121. 7.9 17.9
1 0221 48 a. ¢.¢ 13.0 * 1 Q721 148 220. 56.3 28.6 * 1 1221 248 i1e. 7.6 17.8
1 0224 49 L 0.0 13.0 * 1 0724 148 220. 56.3 2B.6 * 1 1224 249 117. 7.2 17.7
1 0227 &0 5. ¢.0 13.0 * 1 0727 150 220. 56.3 28.5 * 1 1227 250 116. 6.9 17.6
1 0230 81 5. 9.0 13.0 * 1t 073¢ 181 220. 56.2 28.56 * 1230 251 114, 6.5 17.4
1 0233 82 5. 0.0 13.0 % t 0733 152 220, 56.1 28.5 * 1 1233 252 i12. 6.2 17.3
1 0236 53 5. 0.¢ 3.0 * 1 0736 159 218, 55.8 28.5 * 1 1236 283 110, 5.9 17.2
1 0239 &4 3. ¢.0 13.0*% 1 073% 154 219, 55.6 28.4 * 1 1239 254 109, 6.6 17.1
1 0242 b5 5, 0.0 13.0 * 1 Q742 156 219, 56,48 2B.4 * 1 1242 2EB 107. 5.3 17.0
1 0245 58 5. 0.0 13.0 * ¢ 0745 166 218, 54.9 28,3 * 1 1246 266 106. 5.0 16.9
1 0248 &7 3. Q.0 i3.0 * # 0748 157 218, 54.5 28.2 * 1 1248 267 i04. 4.7 16.8
1 0251 &8 5. 0.0 3.0 * 1 0751 158 217, 54,1 28.2 * 1 1251 258 i03. 4.4 16.7
1 0254 59 5. o.0 18.0 % 1 0754 159 2ir. 53.7 28.1 * 1 1254 259 101. 4.1 16.8
1 0257 &¢ a. 0.0 13.0 * 3 0757 160 216. 53.3 28.0 * 1 1257 260 ioo, 3.9 16.5
1 0300 &1 5. 0.0 13.0 * 1 0800 161 216. 52.9 28.0 * 1 1300 261 98, 3.6 16.4
1 0303 62 3. 0.0 13.0 * 1 0803 162 215. 52.4 27.¢ * 1 1303 262 97. 3.3 16.3
1 0306 &3 4. 0.0 13.0 * 1 0806 163 2i4. 52.0 27.8 * 1 1306 263 96, 3.1 16.2
1 0308 64 5. 0.0 i3.0* 1 0809 164 214. 51.5 27.7 1 1308 264 94. 2.8 16.1
1 0312 &5 5. 0.0 13.0 * i 08t2 165 213, 51.0 27.6 * 1 1312 265 23. 2.6 16,0
1 03t5 66 5, 0.0 13.0 * i 0815 166 212, 50.5 27.5 * 1 1315 266 87. 2.4 15.8
1 0318 67 a. 0.0 13.0 * i 0818 167 212, 48.9 27.4 * 1 1318 267 81. 2. 15.6
1 0321 68 5. 0.0 13.0 * i 0821 168 211, 49,4 27.3 * 1 1321 268 6. 2.0 15.5
1 0324 &% &. 0.0 13.0 * i 0824 169 210. 48,8 27.2 * 1 1324 269 72. 1.8 15.3
1 0327 7¢ 5. ¢.0 13.0 * i ag27 170 208. 48.2 27.1 * 1 1327 270 68. 1.6 15.2
1 0330 71 3. 0.0 13.0 * ¢ a83f 171 208, 47.6 27.0 * 1 1330 271 64, 1.8 15.1
1 g3zd 72 3. 0.0 13.0 * ¢ 0833 172 207. 47.0 26.9 * 1 1333 272 61, 1.4 16.0
1 0336 74 5. 2.0 13.0 * % 0836 173 207. 46.4 26.7 * 1 1336 273 58, 1.2 14.9
1 033g 74 5. G.0 13.0 * 1 0839 174 206. 45.8 26.6 * 1 1339 274 55. 1.1 14.8
1 0342 75 5. a.0 i3.0 * 1 0842 175 205, 45.1 26.5 * 1 1342 275 52. 1.0 14.7
1 0345 76 5. ¢.0 3.0 * ¢ 0845 176 204, 44.5 26.4 * 1 1345 276 50. 1.0 14.6
1 0348 77 5. Q.9 i3.0 * 1 084B 177 203. 43.9 26.3 * 1 1348 277 48. 0.9 14.6
1 0351 748 5. .0 13.0 * 1 0851 178 202. 43.3 26.2 * 1 1351 278 46, 0.8 14.5
1 0354 79 5. Q.0 13.0 * 1 0854 178 201. 42.6 26.0 * 1 1354 279 45. 0.7 14.5
i 0357 80 5. ¢.¢ 13.0 * 1 0857 140 200, 42.0 25.84 * 1§ 1357 280 43. 0.7 14.4
1 0400 81 5. ¢.¢ 13.0 * 1 0900 181 188, 41.4 25.8 * 1 1400 281 42, 0.6 14.4
1 0403 82 5. a.¢ 13.0 * 1 0803 182 188. 40.8 25.7 * 1 1403 282 41. 0.6 14.3
1 G408 83 5. 0.0 13.0 * 1 0908 183 197. 40.1 25.5 * 1 1406 283 40. 0.6 14.3
1 €409 84 5. 0.0 13.0 * 1 0909 184 196. 39.5 25.4 * 1 1409 284 9. 0.5 14.3
1 412 85 3. 9.0 13.0 * 1 0012 185 185. 38.9 25.3 * 1 1412 285 38. 0.5 14.2
1 415 86 5. 0.0 13.0 * 1 0815 146 184, 38.3 25.2 * 1 1415 286 37. 0.4 14.2
1 0418 87 S. 0.0 13.0 * 1 0918 187 193. 3r.7 25.0 * 1 1418 287 6. 0.4 14.2
1 0421 88 5. 0.0 13.0 * 1 0021 188 192. 37.1 24.9 * 1 1421 288 35, 0.4 14.2
1 0424 89 5. 0.0 iz.0 * 1 0524 189 191. 36.5 24.8 * 1 1424 289 35. 0.4 14.2
1 0427 90 5. 0.0 13.0 * 1 0927 190 190. 36.9 24.7 * 1 1427 260 34. 0.3 14.1
1 0430 91 5. 0.0 13.0 * 1 0830 191 189, 35.3 24,6 * | 1430 291 34. 0.3 14.1
1 0433 92 5. 0.0 13,0 * 1 0333 192 188, 34.7 24,4 * 1 1433 202 as, 0.3 14.1
i 0436 93 5. 0.0 18.0 * 1 0936 193 187. 34.1 24.3 * 1 1436 203 33, 0.3 14.1
1 0439 94 S. 0.0 13.0 * 1 0938 194 188. 33.6 24.2 * 1 1439 254 32. 0.3 14.1
1 0442 95 5. 0.0 i3.0 * 1 0842 195 185, 33.0. 24.1* 1 442 295 32. 0.2 14.1
1 0445 98 5. 0.0 13.0* 1 0045 196 184, 32.4 24.0* 1 1445 206 31. 0.2 14.0
1 0448 57 5. 0.0 3.0 * 1 0848 197 182. 31.8 23.8 * 1 1448 287 31. 0.2 14.0
1 0451 98 5. 0.0 3.0 * 1 0851 198 181. 3t.3 23.7 * 1 1451 298 31. 0.2 14.0
1 0454 9% 5. 0.0 t3.0 = 1 0854 199 180, 30.7 23.6 * 1 1454 299 30. 0.2 14.9
1 0457 100 5. 0.0 13.0 * 1 0857 200 178, 30.2 23.5 * 1 457 300 30. 0.2 14.0
* x*
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HRA 72-HR 14,95-HR
(CFS) {(HR)
(CFS)
220, 7.40 188, 95, 95, 95.
{ INCHES) 1.902 2,383 2,383 2.383
{AC-FT) 93, 117. 117. 117,
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HA 72-HA 14.05-HR
{AC-FT) {(HR)
56, 7.40 37. 16. 16. 16.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HA 72-HR 14.95-HR
(FEET) {HR)
28,55 7.40 24,72 18.83 18,53 18.33
CUMULATIVE AREA =  §,92 S0 MI

tkdk hhk KAk kkk kkk kkk khkEk Ahhkk hkk kkdw Ak kkh khk hdk hkk Ak khkh kkk kik AAK KAk Akwk hhE dkk dekk dkk kkk kddk kddk okkk dkdkhk ko

100 Year HEC-1 Data Page 5 16/29/2002




HEC 1 Input and OQutput
For 5 Year Inflow to Pine Creek Detention Facility F

Model Input Data

261 KK APDFF

262 KM  COMBINE THE FLOW FROM BASINS PN7 AND PN8 AND AP3. THIS IS THE TOTAL
283 KM  INFLOW 7O DETENTION FACILITY F

264 KO 1 0

265 HG 3

Ak A dhkhk kA AN AR A IR R R R AR A XAk Ak AR Ak ke h ke k kA ke kR Ak Ak kA kA A R Rk Ak kAR A A kAR KA AR T ANk A R A AR AR R I NN Rk kk ke ke hhhkhh kb ko

Model Output Data

kk kAR hAAANA R A
* *
261 KK " ARDFF  *
* x
AEkEkr kRt kT ARk h

264 KO OUTPUT CONTROL VARIABLES
IPRANT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QscaL 0. HYDROGRAPH PLOT SCALE

2656 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

* Rk

AA Mk R E Ak kA kA kA A Ak kA A A R A AR AR ARk Ak AR AR R RN R R AR AR KA AR AR AR R R A A A RN A AT R ek kb Ak ke Ak kA A AR R AR AR AR AT AR AR AN AR AR KA RA R AN AT I A khok

HYDAOGRAPH AT STATION APDFF
SUM OF 3 HYDROGRAPHS

AR AN R T IR AN AR AT AT Ak A kR kA AR kA A AR AR AR R Ak kA A ARk A R kA AR A K AR A RN A AR AR R A AR AARK N ALK R AN XA XA IR A AR T kb bk ki k ke hdh ke bk hkkkk kAN A ARRL XK XXX

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ©ORD FLOW * DA MON HRMN ©RD FLOW * DA MON HRMN ORD FLOW
* * *
1 o000 1 a. = 1 0345 76 0. * 0730 151 6. * 1 1115 226 17.
1 ooo3 2 9. = 1 0348 77 0. * 1 0733 152 54, * 1 1118 227 17.
1 0006 3 . * 1 0361 78 0. * 1 0736 153 2. * 1 1121 228 17.
1 0008 4 7.+ 1 0354 79 0. * 1 0739 154 50, * 1 1124 229 17.
1 o012 5 4. = 1 0357 80 0. o+ 1 0742 155 4. * 1 1127 230 17.
1 0016 6 2. * 1 0400 81 o. o+ 1 0745 156 48, * A 1130 23 17.
1 0018 7 1.0 0408 B2 0. * 1 0748 157 a7, o+ 1 1183 282 17.
1 0021 8 0. * 1 0406 83 0. o+ 1 0751 158 47, o+ 1 1136 233 17.
1 o024 g o. * 1 0409 84 0. o+ 1 0754 159 46. * 1 1139 234 17.
1 0027 10 a. * 1 0412 85 1.+ A 0757 160 46. * 1 1142 235 17.
1 0030 11 o, o+ 1 0415 B6 1. 0+ i aaoo 161 45. + 1 1145 236 17.
1 o033 12 o. * 1 0418 87 1.+ 1 0803 162 45. * 1 1148 297 17.
1 0036 13 a. * 1 o421 88 .o 0806 163 43. * 1 1151 238 17.
1 0033 14 0. o+ 1 0424 89 1.+ 1 cans 164 4, o« 1 1154 239 17.
1 0042 15 0. * 1 0427 90 1. = 1 0812 165 8. * 1 1157 240 17.
1 0045 16 ¢, * 1 o430 91 1.+ A 0815 166 . * 1 1200 341 17.
1 0048 17 o o+ 1 0433 92 .+ A a818 167 3. *+ A 1203 242 17.
1 0051 18 . * 1 0436 93 1.+ A 0821 168 3. 1 1206 243 17.
1 0054 19 . * 1 0430 04 1.+ A 0824 169 a0. * 1 1209 244 17,
1 0057 20 . o+ 1 044z 95 P 0827 170 20, ¢+ A 1212 245 17.
1 0100 2 o, * 1 0445 96 . 1 cA30 171 28, *+ 1 1215 246 17.
1 o103 22 0. * 1 0448 97 2. = 1 0833 172 27, + 1 1218 247 17.
1 0106 23 g o+ 1 0451 98 2.+ 0836 173 26, * A 1221 248 17.
1 0109 24 6. * 1 0454 8y 2. & 0839 174 5. * 1 1224 249 17,
1 oi12 25 o, o+ 1 0457 100 2, o+ 1 0842 175 25, * A 1227 250 17.
1 0116 26 ¢ ¢ 1 0500 101 2.+ 1 0845 176 24, * A 1280 251 i7.
1 o118 27 . * 1 0503 102 2. ¢ i 0848 177 23, * 1 1233 252 17.
1 o121 28 0. * 1 0506 103 2, o+ o851 178 23, o+ A 1236 253 17.
i 0124 29 . 1 0509 104 3. o+ 1 0854 179 22, o+ | 1239 254 17.
1 o127 80 0. * 1 0512 105 a1 0857 180 22, o+ 1 1242 265 17,
1 0130 81 e. * 1 0515 1086 4. 0800 181 2. o+ 1 1245 256 17.
1 0133 3z G. * 1 0518 107 T 0903 182 22, o+ 1 1248 257 17.
i 0136 33 . 1 0521 108 5 0+ 1 0206 183 22, o+ 1 1251 258 17.
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MON HAMN ORD  FLOW

DA MON HRMN ORD FLOW * DA * DA MON HAMN ORD FLOWw = DA MON HRMN ORD FLOW
1 oizg 34 G. * 1 0524 109 6. * 1 0909 184 22, * 1 1254 259 17.
1 0142 35 o. * 1 8527 110 7. * 1 0912 185 22, * 1 1257 260 17.
1 0145 36 G. * i 0530 111 8, * 1 0915 186 22, ® 1 1300 261 17.
i o148 37 ¢. * 1 0533 112 13. * 1 pgtis 187 22, * 1 1303 262 17.
1 01561 38 0. * 1 0536 113 33. * 1 0921 188 22, * 1 1306 263 17.
i 0is4 39 . * i 0539 114 75, * 1 0924 189 22, * 1 1308 264 16.
i 0157 40 0. * ] 0542 {115 127. ® 1 0927 190 22. * 1 1312 265 16.
1 0200 41 Q. * i @545 118 i82. * 1 0930 191 22. * 1 1315 266 16.
1 0203 42 a. * i 0548 117 244, * 1 0933 182 22. * 1 1318 267 16.
i 0206 43 a. * i @551 118 314. * 1 0936 193 22. * 1 1321 268 15.
1 0208 44 a. * 1 0554 113 388. * 1 0939 194 22, * 1 1324 269 15.
1 0212 45 G. * 1 o557 120 461. * 1 0942 185 22, * 1 1327 270 15.
1 0215 46 a. * 1 0600 {21 524. * 1 0945 196 22, * 1 1330 271 15,
1 oz2ig a7y 0. * 1 0603 122 553, * 1 0948 197 22. * 1 1333 272 15.
1 o221 48 c. * i 0606 123 533. * 1 0951 198 22, * 1 1336. 273 15.
1 0224 49 0. * i 0609 124 541, * 1 0954 199 22, * 1 1339 274 15.
1 0227 50 0. * 1 06912 125 476, * 1 0957 200 22, * 1 1342 275 15.
1 0230 51 a. * 1 0615 128 405. * 1 1000 204 22, * 1 1345 276 15.
1 0233 52 0. * 1 0618 127 345, * 1 1003 202 22. * 1 1348 277 15.
i 0236 53 g. * 1 o621 128 299. * 1 1006 203 22. * 1 1361 278 15,
1 0239 54 c. * 1 0624 129 266. * 1 1009 204 21. * 1 1354 279 15,
1 0242 55 a. * ] 0627 130 242, * 1 1012 205 20. * 1 1357 280 15.
i 0245 56 o. * 1 0630 1373 224, * 1 1015 205 20. * 1 1400 281 15.
1 0248 57 c. * 1 0633 132 210. * 1 1018 207 18. * 1 1403 282 15.
1 0251 58 a. * 1 0636 133 195. * 1 1021 208 18. * 1 1406 283 15.
1 0254 59 0. * 1 0639 134 178. * 1 1024 209 18. * 1 1409 284 14.
1 0257 60 a. * 1 0642 135 16%. * 1 1027 210 17. * 1 1412 285 14.
1 0300 61 a. * 1 0645 136 145, * 1 1030 211 17. * 1 1415 286 14.
1 0303 62 0. * L] 0648 137 132, * i 1033 242 17. * 1 1418 287 14.
1 0306 63 0. * 1 0651 138 121. * 1 1036 213 17. * 1 1421 288 14,
1 0309 64 a. * 1 0654 139 113, * 1 1039 214 17. * 1 1424 289 14.
1 0312 65 0. * 1 Q657 140 106, * 1 t042 215 17. * 1 1427 290 14.
1 0315 66 0. * ] 0700 141 100. * 1 1046 216 17. * 1 1430 291 14.
1 0318 67 0. * 1 0703 142 85. * i 1048 217 17. * 1 1433 292 14.
1 0321 68 a. * 1 o706 143 89, * 1 t051 218 17. * 1 1436 293 14.
1 0324 69 0. * 1 0709 144 B84, * 1 1054 219 17. * 1 1439 294 14.
1 Q327 70 0. * 1 0712 145 78, * 1 1057 220 17. * 1 1442 295 14.
1 0330 71 Q. * t 0715 146 73, * 1 t1ico 221 17. * 1 1445 296 14.
1 0333 72 0. * 1 0718 147 68. * i 103 222 16, * 1 1448 297 14.
1 0336 73 Q. * 1 0721 148 64, * 1 1166 223 16. * 1 1451 298 14.
1 0339 74 o. * ] 0724 149 61. * 1 1100 224 186. * 1 1454 299 14.
1 0342 75 a. * i 0727 150 59. * 1 1112 225 16. * 1 1457 300 14.

* * *

FARR AN KA AR T AR A AR N A A Ak R A AR A A A AR R AR AR A A A A A R AN A R A A A A A A A R A A A A R A A A A R R A A R AN AR R AR TR A A AR A AR R A AN R AR R A A A AR AN AR AR kA A kA dhd

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HA 72-HR 14,95-HR
{CFS) {HR)
(CFS)

553. .05 B87. ag. 39. 3qa.
{ INCHES) 0.882 0.980 0.980 0.980
{AC-FT) 43, 48, a8. 43,

CUMULATIVE AREA =  0.82 5Q MI
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HEC 1 Input and Output
For 5 Year Routing and Outflow From Pine Creek Detention Facility F

Model Input Data

266 KK RRA-DFF

267 KM  ROUTE FLOW THRU A PROPOSED HEGIONAL DETENTION FAGILITY.

268 KM VOLUME REFLECTS CURRENT DRAFT DESIGN

269 KM  DISCHARGE ASBUMES THE 54" DIA OUTLET SET AT INVERT ELEV. 11.5 IS RESTRIGTED
270 KM TO A 11.7 SF OPENING BY A STEEL PLATE COVERING THE TOP 1.4' OF THE PIPE.

271 KM  DISCHARGE CALCULATED WITH THE ORIFICE EQUATION WITH HEAD CALCULATED TO

272 KM  THE CENTER OF THE OPENING AREA @ ELEVATION 13.28

273 KO 1 o

274 RS 1 STOR 0

275 v Q .18 2.6 8.1 15,4 23.70 32.6 42.4 53.1 64.8
276 SE 13 14 16 i8 20 22 24 26 28 30
271 8Q 5 30 23 122 146 166 184 201 216 230

Model Output Data

AERKA R AR Ak kA ke Ak Ak R RN AR A AR A AR AR R A AN A AR AR R T AR A A AR R IR X R AR A AN A kA kAR k ki khkhkhhkhkhhhhdhh kbbbt hAhdhdd bbbk Ak di
LR EEE S LRSS ]
* *
266 KK *  PBR-DFF *
& *
LA EEE R R ES RS S

273 KO QUTPUT CONTROL VARIABLES
IPANT ‘ 1 PRINT GONTROL
IPLOT 0 PLOT GONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

274 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
ASVRIC 0.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
275 SV STORAGE 0.0 g.2 2.6 8.1 15.4 23.7 32.6 42.4 53.1 64.8
276 SE ELEVATION 13.00 14.00 16,00 18.00 20,00 22.00 24.00 26.00 28.00 ap.0o
277 5& DISCGHARGE g, 30, Q3. 122, 146, 166. 184, 201. 216. 230¢.

* ok

I I Y R R R R RS R R L e T R R R R R R E R T SRR IR SR R SRR RS RS SRR E RS SRR A AR S LTSS AR R E T ES

HYDROGRAPH AT STATION  RR-DFF

EAK A I AT AR II AR KA TN MR AR ARk kh ko k ki kA kkh Ak kb kbt Ak hF ek Nk kb ko kR hh AR Ak ANk kv kb XA b kAR bk ATkt Akt

* *
DA MON HRMM ORD OUTFLOW STORAGE  STAGE * DA MON HAMN DAD OUTFLOW STORAGE  STAGE * DA MOM HAMN ORD OUTFLOW STORAGE  STAGE

* &
1 0000 1 5. G.0  13.0 ¢ i 0500 10t 5, 0.0 13.0* 1 1000 201 34, 0.3 144
1 o000z 2 7. 0.0 13.1* 1 0503 102 5. 0.0 13.0 * 1 1003 202 a2, 0.3 144
1 0008 3 8. 0.0 13.1 % 1 0506 103 5. 0.0 13.0 * 1 1006 203 al, 0.2 14.0
i 0008 4 8. 0.0 13,1 * 1 0509 104 5. 0.0 13.0 * 1 1009 204 30. 0.2 14,0
1 00t2 7. 0.0 134 * 0512 105 5. 0.0 13.0 * 9 1012 205 27, 0.2 13.9
1 0015 6 5. 0.0 13.0 * 1§ 0515 106 5. 0.0 13.0 *+ 1 1015 206 24, ¢.1 13.8
1 oofe 7 5. 0.0  18.0 % 1 0518 107 5. 0.0 13.0 * 1 1018 207 22, 0.1 18,7
i 0021 8 5. 0.0  13.0 * 1 0521 108 5. 0.0 13.0 * 19 1021 208 21. 0.1 13.6
1 0024 9 5. g0 13.0 % A 0524 109 5. 0.0 13.0 * 1 1024 209 19, 0.1 13.6
1 0027 10 5. 0.0 13.0 * 1 0527 110 5. 0.0 13.0 % 1 1027 210 19, 0.1 13.5
1 0030 11 5. 0.0 13.0* 0530 111 6. 0.0 13.0 * 1 1030 211 18. .1 13.5
1 0033 12 5. 0.0 18.0 % f 0533 112 8. 0.0 13,1 * 1 1033 212 18. 0.1 13.5
1 0036 13 5. 0.0 13.0* 1 0536 113 15, 0.1 13.4 % 1 1086 213 17. 0.1 18,5
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DA MON HAMN ORD OUTFLOW STORAGE  STAGE * DA MON HAMMN 08D OUTFLOW STORAGE  STAGE * DA MON HAMN ORD OUTFLOW STORAGE  STAGE

1 0039 14 5. 0.0 18.¢ * 1 0539 114 31, 0.2 14.0 * 1 1039 214 17. 0.1 13.5
1 0042 15 5. 0.0 13.0 % 1 0542 115 aa. 0.5 14.2 * 1 1042 215 17. 0.1 13.5
1 0045 16 3. 0.0 13.0 * 1 0545 116 50. 0.9 14.6 * 1 1045 216 17. 0.1 13.5
1 oo48 17 5. 0.0 13.0 * 1 0548 117 66, 1.6 15,2 * 1 1048 217 17. 0.1 13.5
1 o051 18 5, 0.0 13.0 = 1 0551 118 BB. 2.4 15.8 * 1 1051 218 17. 0.1 13.5
1 0054 19 5. 0.0 13.¢0 * 1 0554 119 98, 3.5 16,3 * 1 1054 219 17. 0.1 13.5
1 Qo057 20 5, 0.0 13.0 * 1 0557 120 105, 4.8 16.8 * 1 1057 220 17. 0.1 13.5
1 oige 21 5. 0.0 i3.¢ * 1 0600 121 113. 6.4 17.4 * 1 1100 221 17. 0.1 13.5
1 0103 22 5. 0.0 13.¢ ¢ 1 @603 122 122, 8.1 18.0 * 1 1103 222 17. 0.1 13.5
1 0106 23 5. 0.0 13.0 * 1 0606 123 128, 5.9 18.5 * 1 1106 223 17. 0.1 13.5
1 0108 24 5, 0.0 13.0 ¢ 1 0609 124 133. 11.8 18.9 * 1 1109 224 16. 0.1 13.5
1 o112 25 5, 0.0 13.0 * 1 0612 125 138, 13.1 19.4 * 1 1112 225 16. 0.1 13.5
1 0118 26 5. 0.0 13.0 * 1 0615 126 142, 14.3 19.7 * 1 1115 226 16. 0.1 13.5
1 ol1e 27 5. 0.0 13.0 * 1 o618 127 146, 15.3 20,0 * 1 1118 227 17. 0.1 13.5
i 0121 28 5. 0.0 13.0 * 1 o621 i28 147, 16.0 20.1 * 1 1121 228 17. 0.1 13.5
1 0124 29 5, 0.0 13.0 * 1 0624 129 149, 16.6 20.3 * 1 1124 229 17. 0.1 13.5
1 0127 30 5, 0.0 13.0 % 1 0627 130 150, 17.0 20.4 * 1 1127 230 17. 0.1 3.6
1 0130 3 5. 0.0 13.0 * 1 0630 131 151. 17.3 20.5 * 1 1130 231 17. 0.1 i3.5
1 0133 32 5. 0.0 13.0 * 1 0633 132 1581, 17.6 20,8 * 1 1133 232 17. 0.1 13.5
1 0136 33 5. 0.0 13.0 * 1 0636 133 152, 17.8 20.6 * 1 1136 233 17. 0.1 13.5
1 0139 34 5. 0.0 13.0 * 1 0639 134 152, 18.0 20.6 * 1 1139 234 17. 0.1 3.5
1 0142 35 5. 0.0 i3.¢ * 1 0642 135 152, 18.0 20.6 * 1 1142 235 17. 0.1 13.5
1 0145 36 5. 0.0 13.0 * 1 0645 36 1582, 18.0 20,6 * 1 1145 236 17. 0.1 13.5
1 0148 37 5. 0.0 13.0 * 1 0648 137 182, 18.0 20.6 * 1 1148 237 17. 0.1 i3.5
1 0181 38 5. 0.0 13.0 * 1 0651 138 152, 17.9 20.6 * 1 1151 238 17. 0.1 i13.5
1 0154 39 5. 0.0 13.0 * 1 0654 139 152, 17.7 20,6 * 1 1154 239 17. 0.1 13.5
1 0157 40 5, 0.0 13.0 * 1 0657 140 151. 17.6 20.8 * 1 1157 240 17. 0.1 13.5
1 0200 4 5. 0.0 13.0 * 1 0700 141 15%. 17.4 20.5 * 1 1200 241 17. 0.1 13.5
1 0203 42 5, 0.0 13.0 * 1 G703 142 150, 17.1 20.4 * 1 1203 242 17. 0.1 13.5
1 0206 43 5. 0.0 3.0 * 1 0706 143 150, 16.9 20.4 * 1 1206 243 17. 0.1 13.5
1 0209 44 5. 0.0 13.¢ * 1 0709 144 149, 16.6 20.3 * 1 1209 244 17. 0.1 13.5
1 0212 45 5. 0.0 13.0 * 1 0712 145 148, 16.4 20.2 * 1 1212 245 17. 0.1 13.5
1 0218 46 5, 0.0 13.0 * 1 0715 146 148. 16.1 20.2 * 1 1215 246 17. 0.1 13.5
1 0218 47 5, 0.0 13.0 * 1 0718 147 147. 15.7 20.1 * 1 1218 247 17. 0.1 13.5
1 0221 48 5. 0.0 13.0 % 1 0721 148 146, 15.4 20.0 * 1 1221 248 17. 0.1 13.5
1 0224 49 5, 0.0 13.0 * 1 0724 149 145, 15.1 19.9 * 1 1224 249 17. 0.1 13.5
1 0227 50 5. 0.0 13.0 * 1 0727 150 144, 14,7 19.8 * 1 © 1227 250 17. Q.1 13.5
1 0230 51 5. 0.0 13.0 * 1 0730 151 143, 14,4 19.7 * 1 1230 251 i7. 0.1 13.5
1 0233 62 5. 0.0 13.0 * 1 0733 152 141, 14.0 19.6 * 1 1233 262 i7. 0.1 13.5
1 0236 53 5. 0.0 13.0 * 1 0736 153 140, 13.6 19.5 * 1 1236 253 17. 0.1 13.5
1 0239 54 5. 0.0 13.¢ * 1 0739 154 139. 13.3 19.4 * 1 1239 254 17. 0.1 13.5
1 0242 55 5. 0.0 i3.0 * 1 0742 155 138. 12.9 19.3 * 1 242 255 17. 0.1 13.5
1 0245 56 5, 0.0 13.0 * 1 6745 156 137, 12.5 18,2 * 1 i245 256 17. 0.1 13.5
1 0248 57 5. 0.0 13.0 * 1 0r48 157 135, 12.2 19.1 * 1 1248 257 i17. 0.1 13.5
1 0251 58 5. 0.0 13.0 * 1 0751 158 134. 11.8 18.0 * 1 1251 258 7. 0.1 13.5
1 0254 59 S, 0.0 13.0 * 1 o754 159 133, 1.5 18,9 * 1 1254 259 17. 0.1 13.5
1 0257 B0 5, 0.0 13.¢ * 1 G757 160 13z, 1i.1 18.8 * 1 1257 260 17. 0.1 13.5
1 0300 61 5, 0.0 13.0 * 1 0800 161 131, 10.7 18,7 * 1 1300 261 17. 0.1 13.5
1 0303 62 5. 0.0 13.0 * 1 0803 162 130. 10.4 18.6 * 1 1303 262 17. a1 13.5
1 0308 B3 5. 0.0 13.0 * 1 0806 163 128, i0.0 18.5 * 1 1306 263 17. 0.1 13.5
1 0309 64 5. 0.0 13.0 * 1 0809 164 127, 9.7 18.4 * 1 1309 264 17. 0.1 13.5
1 0312 65 S, 0.0 i3.0 * 1 0812 165 126. 9.3 18.3 * 1 1312 265 16. C.1 13.5
1 0315 66 5. 0.0 13.0 * 1 0815 166 125. 9.0 18.2 * 1 i35 266 16, .1 13.5
1 0318 67 5. 0.0 3.0 * 1 ogig 167 124, 8.6 8.1 * 1 1318 267 16, 0.1 13.4
1 0321 68 5. 0.0 i3.0 * 1 0821 168 122. 8.2 18,0 = 1 1321 268 16. C.1 13.4
1 0324 69 5. 0.0 3.0 * 1 0824 169 121. 7.8 17.9 * 1 1324 268 16. o1 13.4
1 0327 70 5. 0.0 3.0 * 1 0827 170 1i8. 7.5 17.8 * 1 1327 270 15, 0.1 13.4
1 0330 7i 5. 0.0 13.0 * 1 0830 171 117, 7.1 17.6 * 1 1330 271 15, 0.1 13.4
1 0333 72 5. 0.0 13.0 * 1 0833 172 115, 6.7 1r.6 * 1 1333 272 15. G.1 13.4
1 0336 73 5. 0.0 13.0 * 1 0836 173 113, 6.4 17.4 * 1 1336 273 15. .1 13.4
1 0339 74 5. 0.0 13.0 * 1 D839 174 111, 6.0 ir.2 * 1 1339 274 15. 0.1 13.4
1 0342 75 5. 0.0 13.0 * 1 0842 175 109. 5.7 17.1 * 1 1342 275 15. g.1 13.4
1 0345 78 5. 0.0 13.0 * 1 0845 176 107. 5.3 7.0 * 1 1345 276 15, C.1 13.4
1 0348 77 5. 0.0 13,0 * 1 0848 177 106. 5.0 16.9 * 1 1348 277 15. 0.1 13.4
1 0351 78 5. 0.0 13.0 * 4 0851 178 104, 4.6 6.7 * 1 1351 278 15, 0.1 13.4
1 0354 79 5. c.0 13.0 * 1 0854 179 102, 4.3 16.6 * 1 1354 279 15. 0.1 13.4
1 Q357 80 5. 6.0 13.0 * 1 0857 180 106, 4.0 16.56 * 1 1357 280 15, G.1 13.4
1 0400 81 5, G.0 13.0 * 1 0900 181 99, 3.7 16.4 * 1 1400 281 15, G.1 13.4
1 0403 82 5. g.0 13,0 * 1 0903 182 97. 3.3 16.3 * 1 1403 282 15. o.1 13.4
1 0406 83 5. 0.0 13.0 * 1 0906 183 93, 3.0 16.2 * 1406 283 15, g.1 13.4
1 0409 84 5. 0.0 13.0 = 1 0909 184 94, 2.7 16.0 * 1 1409 284 i5. 0.1 13.4
1 0412 85 5. 0.0 13.0 * A 0912 185 89, 2.4 15.9 * 1 1412 285 14, 0.1 13.4
i 0415 86 5, 0.0 13.0 * 1 0915 186 82. 2.2 15.6 * 1 1415 286 14, 0.1 13.4
1 0418 87 5. 0.0 13.0 * 1 0918 187 76. 1.9 16.56 * 1 1418 287 14, o 13.4
1 0421 88 5. Q.0 13.0 * 1 0921 188 70. 1.7 15.3 * 1 1421 288 14. 0.1 13.4
1 0424 89 5, 0.0 13.0 * A 0524 189 65. 1.8 15.1 * 1 1424 289 14, 0.1 13.4
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DA MON HAMM ORD OUTFLOW STORAGE

0427
0430 9N
0433
0436
0439
0442
0445
0448
0451
0454
0457 100

U R G (T [ S Gy

o]
[E
oo dhdng@ad

STAGE *

cococooocoO0O
cboocooapoo
-
&
cooboboomoooD
* ¥ Xk ¥ ¥ H* ¥ X ¥ F ¥

*

DA MON HRMN

0927
0930
0933
0936
0939
0942
0945
0948
0951
0954
0957

b ol L h b ek ot weh L b

ORD OQUTFLOW STORAGE
190 61. i.4
191 57, 1.2
192 53. 1.1
193 50. 0.9
194 47, 0.8
195 45, 0.7
196 42 0.6
197 40. 0.6
198 38, 0.5
199 ar. 0.4
200 35, 0.4

RMOWRETOD DD

*

& % % ¥ ¥ * ¥ ¥ ¥ ¥

*

DA MON HRMN

b b b b kb bk ok ek

1427
1430
1433
1436
1439
1442
1445
1448
1451
1454
1457

ORD OQUTFLOW STORAGE

290 14. 0.1
291 14, 0.1
292 14. 0.1
293 14. 0.1
294 14. 0.1
295 14, 0.1
296 14, 0.1
297 14, 0.1
298 14. a.1
299 t4. 0.1
300 i4, 0.1

LWLV LRLOL LR

t***************k******t***i**ii’*******i*******it*i**i*********i*****\'l***il****tti*kti**i*k**i****t*‘k*i***t*t!itii*&**l**k***k******

PEAK FLOW TIME
6-HR

{CFS) (HR)

(CFS}

152, 6.75 87.
{INCHES}) 0.881
(AC-FT} 43,

PEAK STORAGE  TIME
6-HR

[AG-FT) (HR}
i8. 6.75 7.

PEAK STAGE TIME
6-HR

{FEET) {HR)
20.63 6.75 16.69

CUMULATIVE AREA =

kAk hkk kkkhk Ak kkk K%k hEk kA% hAkKk

5 Year HEG-1 Data

MAXIMUM AVERAGE FLOW

24-HR 72-HR 14.95-HR

40, 40, 40,

1.017 1.017 i.017

50. 50. 50.
MAXIMUM AVERAGE STORAGE

24-HR 72-HA 14.95-HR

3. a. 3.
MAXIMUM AVERAGE STAGE

24-HR 72-HR 14.95-HA

14,58 14.58 14,58

0.92 5 MI
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AMENl?rthNT 3
PINE CREEK BASIN PLANNING STUDY

Al
T
s
L

REGIONAL DETENTION FACILITY

g .f 7,

FULLY DEVELOPED CONDITION
BASIN MAP AND MASTER PLAN

! z 74
WSk

DATA SUMMARY
FULLY DEVELOPED CONDITION

ft)

V100

21

72

19

17
56

4

ESTIMATED PEAK

STORAGE (ac—

V5

33

18
*

0.3

40
0.1

- PEAK QUTFLOW
cfs

Q100

)

218
22
89

8

61

127

15
1156

130

(

5

Q

83

56
B4

45

1

220
S M 1 M

152
67

463
82

222
493
1825
£11
269

AN

1401
324

45
2671

2398

5
5

Q
8

=
9
9

2
1

2
9
2

2
2

3

1

553
104
120

18
1153
110

sq. miles)
0.11

(

4
3

1.2

0
3

0.

2

1
0.92

1.2
014

0.17

4.40
0.16

WATERSHED AREA

(acres)

70.4
793.6

2
204.8
8

+

658

4.0

7744
5E8.8

108.8
12.8
2816.0

102.4

DETENTION
FACILITY

D1

D2

NE2
NEB
No. 1

SF




E.

POND STAGE STORAGE
AND DISCHARGE CALCULATIONS




PINE CREEK DETENTION FACILITY 'F'

PROPOSED STORAGE VOLUME

ELEVATIONS SF CF AF SUM
6913 0
7495.00 0.17
6914 14990 0.17
104617.00 240
6916 89627 2.57
239610.00 5.50
6918 149983 8.07
320389.00 7.36
6920 170406 15.43
357019.00 8.20
6922 186613 23.63
391118.00 8.98
6924 204505 32.60
427877.00 9.82
6926 223372 42.43
466585.00 10.71
6928 243213 53.14
147334.80 3.38
6928.6 247903 56.52
359899.40 B.26
6930 266239 64.78
1020362.00 23.42
6933.5 316825 88.21
0.00 0.00
TOTAL 3842306 88.21

Caloulated b DLM
Date: 10/9/2002
Checked by:




DETENTION FACILITY "F" STAGE / DISCHARGE CAPACITY
~ ORIFICE EQUATION Q=CA(2gh)*.5 o o

1.7

PROPOSED ORIFICE AREA (SF)

ORIFICE "C"_ 0.6

ORIFICE CENTER ELEVATION (inv + 1.78)= 1328 )
~__ INVERTELEVATION =~ _ 115 B
_ _STAGE ~ HEADWATER  “h" ORIFICEAREA  DISCHARGE
ELEVATION DEPTH_ (ft) T (sf) , (cfs)
13___ o 1.5 _ —_0.2__8__ - 11.700 n.a.
14 28 072 S i1700 48
o . S8 45 272 11700 83 .
. ... ... 18 &5 412 11q00 = i@ ° -
... .. ... 2 B85 872 11700 1
22 105 872 41700 166
o el .24 125 {072 41700 d@a
.. .. 145 272 afqo0 200 ]
28 185 1472 41700 216
30 . 185 1672  #l700 7 230
32 205 872 11700 244

Page 1
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F.
EMERGENCY OVERFLOW CALCULATIONS



200

190

180

165,170 DETENTION

150 FACILTIY 'F’
FLoW
130,130 k/
125
120
4)
O}f%
0,
e
¢ \\
CURB 1INE

HE C—RAS MODEL SCHEMATIC
POND OVERFLOW SECTION




Elevation {ft)

detention facility f overflow Plan: plan01
|
1 |
- | legend
WATER SYRFACE
W/ 110\ ¢fs OVERFLOW WS PF 1
= Ground
MwsSE = 6133-17
6932

ROYAL PINE DR

}— OVERFLOW ELEVAT!ION
= $230.73

DETENTION FACILTY F'

69301 i f
| ;
' €928.6
| | 100 YEAR MWSE
3 | FOR DESIGN CONDITION \
6928 | i
; | i
| | |
_ | .
' |
' |
. | |
: 5 |
5926 : i % |
H : ‘ :
: i \
| : | |
o | |
6924 +—— = =t = | & | |
° 50 100 150 200 20

Main Channel Distance (ft)




HEC-RAS Plan: 1 River: overflow Reach: 1 Profile: PF 1
‘Reach | RiverSta: | ‘@Total ™| Min ChEl |- W:S. Elev. E.G.:Slope’ -Froude # Chi
R R S i R YT R e R R i {ft) k) vttt
1 1420, 1401.00 6929.77 £931.01 6931.57 §932.78 0.051448
1 123 C 1401.00 6930.77 £932.39 6932.39 6932.97 0.012872 1,04
1 125 1401.00 6930.77 6932.59 £933.01 0.001503 0.81
1 130 - 1401.00 6930.57 6932.88 £033.04 0.000585 0.45
1 135 401.00 6925.90 6932.98 £933.05 0.000165 0.25
1 ) 1401.00 £930.36 6032.95 £033.07 0.000384 0.37
1 1188 . ) 1401.00 £929.90 6933.01 6933.08 0.000174 0.26
1 170 i 1401.00 6930.57 6932.95 6933.11 0.002208 0.44
1 1475 1401.00 £930.73 6932.95 £933.14 0.003023 0.51
1 1180 1401.00 5930.73 693298 6933.17 0.002866 . ) 0.50
1 1190 1401.00 £929.00 6933.13 6933.22 0.000374 2.36 1.28 255 573.39 146.28 0.21
1 200 1401.00 £924.00 £933.19 6927.20 6933.24 0.000108 1.66 0.79 1.84 831.24 153.02 0.12




Elevation (ft)

Elevation (ft)

6940~
6938+
6936
6934;
6932+
6930+
6928
6926+
6924+

6922+
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dffoverflow.rep

HEC-RAS Version 3.0.1 Mar 2001
U.5. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, Califernia 95616-4687
{916) 756-1104

X X XXXKXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

X0 XXXX X XXX XXXX XAAKXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXX

PROJECT DATA

Project Title: detention facility ¥ overflow
Project File : dffoverflow.prj

Run Date and Time: 10/31/2002 11:08:42 AM

Projeet in English units
Project Description:

0
UNITS

PLAN DATA

Flan Title: plan0i
Plan File : x:12950000.a1112950350\hec-ras\dffoverflow.p01

Geometry Title: geoO1
Geometry File :

Flow Title : flow(d

Flow File

Plan Summary Information:

Number of: Cross Sections = i2 Mulitple Openings = o)
Gulverts = 0 Inline Weirs = 0
Bridges = 4]
Computational Information
Water surface calculation tolerance = 0,01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

X112950000.a1112950350\hec-ras\dffoverflow.g0i

I X:\2950000.a1142950350 Vhec-ras\dffoverflow. fO1

Friction Slope Method:
Computational Flow Regime:

Average Conveyance
Mixed Flow
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FLOW DATA

Flow Title: flow(d
Flow File : x:12950000.al112950350\hec-ras\dffoverflow.f01

Flow Data (c¥s)
River Reach RS PF 1
overtlow 1 200 1401
Boundary Conditions
River Reach Profile Upstrean Downstream

overflow 1 PF 1 Critical Critical

GEOMETRY DATA

Geometry Title: geo0l
Geometry File : x:12950000.a1142950350\hec-ras\dffoverflow.g01

CROSS SECTION RIVER: overflow
REACH: 1 RS: 200
INPUT
Description:
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-92 6940 -50 6932.1 -38 6932 -20 6928.5 0 6928.8
7 6928 35 6924 52 6£923.5 66 6924 ° 100 6934
Manning's n Values num= 3
Sta n vVal Sta n Val Sta n Val
-g2 035 -20 .035 a5 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-20 35 77 57 27 A .3
GROSS SECTION RIVER: overflow
REACH: 1 RS: 190
INPUT
Description:
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-70 6940 -14 6930 0 6929.2 5 8929 20 6929
a5 6928 56 6928.7 72 6926 120 6934
Manning's n values num= 3
Sta n Val Sta n Val Sta n val
-70 .35 -14 .035 20 .035
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr, Expan.
-14 20 110 80 ao 1 .3
CROSS SECTION RIVEAR: averflow
REACH: 1 RS: 180
INPUT
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Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6834.69 -157.83 6933.68 -132.2
-57.2 6931.12 -32.2 6930.86 -7.2
42.8 6930.95 67.8 6931.28 92.8
©1687.8 6934.09
Manning's n Values num= 3
S§ta n val Sta n val Sta
-182.2 .04 -182.2 .03  167.8
Bank Sta: Left  Right Coeff Contr.
-182.2 167.8 A
CROSS SECTION RIVER: overflow
REAGH: 1 RS: 175
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6934.690 -157.83 6933.68 -132.2
-57.2 6931.12 -32.2 6930.86 -7.2
42.8 6930.95 67.8 6931.28 92.8
167.8 6934.09
Manning's n Values num= 3
Sta n Vval Sta n Val Sta
-182.2 .04 -182.2 .03  167.8
Bank Sta: Left Right Coeff Contr,
-182.2 167.8 .1
CROSS SECTION RIVER: overflow
REACH: 1 RS: 170
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6934.53 -157.83 6933.52 -132.2
-57.2 6930.96 -32.2 6930.7 -7.2
42.8 6930.79 67.8 6931.12 92.8
167.8 6933.93
Manning's n Values num= 3
Sta n vVal Sta n val Sta
-182.2 .04 -182.2 .03 167.8
Bank Sta: Left Right Coeff Contr.
-182.2 167.8 .
CROSS SECTION RIVER: overflow
REACH: 1 RS: 165
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6933.86 -157.83 6932.85 -132.2
-57.2 6930.29 -32.2 6930.03 -7.2
42,8 6930.12 67.8 6930.45 92.8

167.8 6933.286

dffoverflow.rep

Elev
6932.81
6930.74
6931.76

n Val
.04

Expan.

Elev
6932.81
6930.74
6931.76

n val
.04

Expan.

Elev
6932.65
6930.58

6931.6

n Val
.04

Expan.
.3

Elev
6931.98
6929.91
£6930.93

Sta
-107.2
0
117.8

Sta
-107.2
0
1i7.8

Sta
-107.2
a
117.8

Sta
-107.2
0
117.8
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Elev
6932.1
6930.73
6932.39

Elev
6932.1
6930.73
5932.39

Elev
6931.94
6930.57
6932.23

Elev
6931.27
6929.9
6931.56

Sta Elev
-82.2 6531.54
i7.8 6930.83
142.8 6933.03

Sta Elev
-82.2 6931.54
17.8 6930.83
142.8 8933.25

Sta Elev
-82.2 6931.38
17.8 8930.67
142.8 £933.08

Sta Elev
-82.2 6930.71
17.8 6930

142.8 6932.41
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Manning's n Values num= 3
Sta n Val Sta n Val Sta n vVal
-182.2 015 -182.2 015 167.8 015
Bank Sta: Left Right Coeff Contr. Expan.
-182.2  167.8 a .3
CROSS SECTION RIVER: overflow
REACH: 1 AS: 150
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev
-182.2 6934.32 -157.83 6933.31 -132.2 6932.44 -107.2 6931.73
-57.2 6930.75  -32.2 6930.49 -7.2 §930.37 0 6930.36

42.8 6930.58 67.8 6930.91 92.8 6931.39 117.8 6932.02
167.8 6933.72

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
-182.2 .015 -182.2 .015 167.8 .015
Bank Sta: Left  Right Coeff Contr. Expan.
-182.2 167.8 1 .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 135
INPUT
Description:
Station Elevaticn Data num= 16
Sta Elev Sta Elev Sta Elev Sta . Elev
-1687 B6933.26 -142 6932.33 -117 6931.58 -92 6930.93
-38 6030.12 -13 6929.94 0 6929.9 10 6929,92
62 6930.29 92 65930.8 117 6931.27 142 6931.98
182 6933.9
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
-167 .015 -167 .D15 192 .015
Bank Sta: Left Right Coeff Contr. Expan.
-167 192 A .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 130
INPUT
Description:
Station Elevation Bata num= 15
Sta Elev Sta Elev Sta Elev Sta Elev
-167 6933.93 -142 6933 -117 6932.23 -92 6931.6
-38 8930.79 -13 6930.61 0 6930.57 10 6830.59
682 6930.96 82 6931.47 117 6931.94 142 6932.65
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-167 .015 -187 .015 167 .015
Bank Sta: Left Right Coeff Contr. Expan.
-167 167 i .3
CROSS SECTION RIVER: overflow
REACH: 1 AS: 125
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-82.2
17.8
142.8

Sta
-67

35
167

Sta
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Elev
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6930.46
6932 .85
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6930.42
6930.02
6932.84

Elev
65931.09
6930.69
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INPUT
Description: -
Station Elevaticn Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev
-167 6934.13 -142 6933.2 -117 6932.43 -92 6931.8
-38 6930.99 -13 8930.81 0 6930.77 10 8930.79
62 6931.16 87 6932.4 92 8B932.5 97 6932.69
142 6933.78 167 6933.72
Manning's n Values num= 3
Sta n Val Sta n vVal 8ta n val
-167 .013 -167 .013 167 .013
Bank Sta: lLeft  Right Coeff Contr. Expan.
-167 167 .1 .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 123
INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Eley Sta Elev Sta Elev
-167 6934.23 -142 6933.36 -117 6932.43 -82 6931.8
-38 6930.99 -13 6930. 81 0 6930.77 10 6930.79
62 6931.16 87 6932.4 92 6933.5 97 6933.8
142 6933.9 167 6933.82
Manning's n Values num= 3
Sta n Val Sta n Vval Sta n val
-167 .03 -167 .03 167 .03
Bank Sta: Left Right Coeff Contr. Expan.
-187 167 .1 .3
CROSS SECTIGON RIVER: overflow
REACH: 1 RS: 120
INPUT
Deseription:
Station Elevaticn Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev
-167 6934.2 -142 6933.3 -117  6932.3 -92 6931.7
-38 6929.99 -13 6829.81 0 6929.77 10 6929.79
62 6930.16 87 6931.4 92 8932.5 897 69832.6
142 6932.9 167 6932.82
Manning's n Values num= 3
Sta n val Sta n val Sta n val
-167 .03 -167 .03 167 .03
Bank Sta: Left HRight Coeff Contr. Expan.
-167 167 A .3
SUMMARY OF MANNING'S N VALUES
River:overflow
Reach River Sta. ni ng n3
1 200 .035 .035 .035
1 190 .035 . 035 .035
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Sta
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HEC-RAS Version 3.0.1 WMar 2001
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
{916) 756-1104

X X XXXXKX XXKX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXOHAXEX XXXX X XXX XXXX h9.4.40.4.¢.4 XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: detention facility f overflow
Project File : dffoverflow.prj

Run Pate and Time: 10/31/2002 9:34:02 AM

Project in English units
Project Description:

0
UKITS

PLAN DATA

Plan Title: planOi

Plan File :

X:12950000.a1112950350\hec-ras\dffoverflow.p0i

Geometry Title:
Geometry File :

Flow Title
Flow File

Plan Summary Information:

Number of: Cross Sections
Culverts
Bridges

Computational Information

geo01
X:12950000.a1112950350\hec-ras\dffoverflow.g01

¢ flow(H
t x:\2950000.al11\2850350\hec-ras\dffoverflow. 01

= i2 Mulitple Openings = 0
= 0 Inline Weirs = 0
= 0

Water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = (.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Gomputation Cptions )
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Metheod: Average Conveyance
Computaticnal Flow Regime: Mixed Flaw
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FLOW DATA

Flow Title: flowO1
F;ow File : x:\2950000.a11\2950350\hec-ras\dffoverftlow.f01

Flow Data {cfs)
River Reach RS PF 1
overflow 1 200 1401
Boundary Conditions
River Reach Profile Upstream Downstream

overflow 1 PF 1 Critical Critical

GEOMETRY DATA

Geometry Title: geo(H
Geometry File : x:\2850000.a11\2950350\hec-ras\dffoverflow.g01

CGROSS SECTION RIVER: overflow
REACH: 1 RS: 200
INPUT
Description:
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Eley Sta Elev Sta Elev
-92 6940 -50 6832.1 -38 6932 -20 6928.5 0 6928.8
7 5928 35 6924 52 B6823.5 66 6924 100 6934
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-92 .03 -20 .03 35 .03
Bank Sta: Left  Right Lengths: Left Channel Right GoefT Contr. Expan,
-20 35 77 57 27 .1 .3
CROSS SECTION RIVEA: overflow
REACH: 1 RS: 180
INPUT
Description:
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-70 6940 -14 6930 0 6929.2 5 6929 20 6929
35 6928 66 6928.7 72 6926 120 6934
Manning's n Values num= 3
Sta n vVal Sta n Val Sta n Vval
-70 .03 -14 .03 20 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-14 20 110 80 30 . .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 180
INPUT
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Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6934.69 -157.83 6933.68 -132.2
-57.2 6931.12 -32.2 6930.86 -7.2
- 42.8 B930.95 67.8 6931.28 92.8
167.8 6934.09
Manning’s n Values num= 3
Sta n Val Sta n Val Sta
-182.2 -ig2.2 .03 167.8
Bank Sta: Left Right Coeff Contr.
-182.2 167.8 .1
CROSS SECTION AIVER: overflow
REACH: 1 RS: 175
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6934.69 -157.83 6333.68 -132.2
-57.2 6931.12 -32.2 6930.86 -7.2
42.8 6930.95 57.8 6931.28 92.8
167.8 8934.09
Manning's n Values num= 3
Sta n val Sta n Val Sta
-182.2 .04 -182.2 .03 167.8
Bank Sta: Left  Right Coeff Contr.
-182.2 167.8 .1
GROSS SECTION RIVER: overflow
REAGH: 1 RS: 170
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6934.53 -157.83 6933.52 -132.2
-57.2 6930.96 -32.2 6830.7 -7.2
42.8 6930.79 67.8 6931.12 92.8
167.8 6833.93
Manning's n Values num= 3
Sta n val Sta n Val Sta
-182.2 .04 -182.2 .03 167.8
Bank Sta: Left  Right Coeff Contr.
-182.2 167.8 .1
CROSS SECTION RIVER: overflow
REAGH: 1 RS: 185
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta
-182.2 6933.86 -157.83 6932.85 -132.2
-57.2 6930.29 -32.2 6930.03 -7.2
42,8 6930.12 67.8 6930.45 92.8

167.8 6933.28

dffoverflow.rep

Elev
6932.81
6930.74
6931.76

n val

Expan.

Elev
6932.81
8930.74
8931.76

n val
.04

Expan.

Elev
6932.65
6930.58

6931.6

n val
.04

Expan.

Elev
6931.98
6929.91
6930.93

Sta
-107.2
0
117.8

Sta
-107.2

117.8

Sta
-107.2
0
117.8

Sta
-107.2
0
117.8

Page 3

Elev
8932.1
6930.73
6932.39

Elev
6932.1
6930.73
6932.39

Elev
6931.94
6930.57
6932.23

Elev
6931.27
6929.9
6931.56

Sta Elev
-82.2 8931.54
17 .8 6930.83
142.8 6933.03

Sta Elev
-82.2 6931.54
17.8 6930.83
142.8 6933.25

Sta Elev
-82.2 65831.38
17.8 6930.67
142.8 6933.08

Sta Elev
-82.2 §930.71
17.8 6930

142.8 6932.41
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Manning‘s n Values num= 3
Sta n val Sta n vVal Sta n val
-182.2 .015 -182.2 015 167.8 015

Bank Sta: Left  Right Coaff Contr. Expan.

-182.2 167.8 .1 .3
CROSS SECTEION RIVER: overtlow
REACH: 1 AS: 150
INPUT
Description:
S$tation Elevation Data num= i6
Sta Elev Sta Elev Sta Elev Sta Elev
-182.2 6934.32 -157.83 6933.31 -132.2 6832.44 -107.2 6931.73
-57.2 6930.75 -32.2 6930.49 -7.2 B6930.37 0 6930.36

42.8 6930.58 57.8 6930.91 92.8 6931.38 117.8 6832.02
167.8 6933.72

Manning’s n Values num= 3
Sta n Val Sta n Val Sta n vVal
-182.2 .015 -182.2 .0t5 167.8 .015
Bank $ta: Left Right Goeff Contr. Expan.
-182.2 167.8 1 .3
CROSS SECTION RIVER: overflow
REACH: 1 AS: 135
INPUT
Description:
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev
-167 6933.26 -142 §932.33 -117 6831.56 -2 68930.83
-38 6930.12 -13 6929.94 0 65929.9 10 6929.92
62 6930.29 92 6930.8 117 6931.27 142 6931.98
Manning's n Values num= 3
Sta n Val Sta n Val S8ta n vVal
-167 .15 -167 .015 167 .015
Bank Sta: Left Right Coeff Contr. Expan.
-167 167 .1 .3
CROSS SECTION RIVER: overflow
REACH: 1 AS: 130
INPUT
Description:
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev
-167 6933.83 -142 6933 -117 6932.23 -02 6931.6
-38 6930.79 -13 6930.61 0 6930.57 10 6930.59
62 6930,96 92 6931.47 117 6931.94 142 6932.65
Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
-167 .015 -167 .015 167 .015
Bank S§ta: Left Right Coeff Contr. Expan.
-167 167 A .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 125

Page 4

Sta Elev
-82.2 6931.17
17.8 6930.46
142.8 6932.85

Sta Elev
-67 6930.42
35 6930.02
167 6932.84

Sta Elev
-67 6931.09
35 6930.69
167 6933.51
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INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta
-167 6934.13 -142 6933.2 -117 6932.43 -92 69
-38 6930.99 -13 6930.81 0 6930.77 10 693
62 6931.16 87 6832.4 82 6932.5 97 693
142 6933.78 167 6933.72
Manning's n Valuss num= 3
Sta n val Sta n Vval Sta n val
-167 013 -167 013 167 .013
Bank $ta: Left Right Coeff Contr, Expan.
-167 167 1 .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 123
INPUT
Bescription:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta
-167 6934.23 -142 6933.38 -117 6932.43 -92 @69
-38 6930.99 -13 6930.81 0 6930.77 10 693
62 6931.16 87 B6932.4 92 6933.5 97 69
142 6833.9 187 6933.82
Manning's n Values num= 3
$ta n val Sta n Val Sta n Val
-167 .03 -167 .03 167 .03
Bank Sta: Left Right Coeff Contr. Expan.
-167 187 A .3
CROSS SECTION RIVER: overflow
REACH: 1 RS: 120
INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta
-167 6934.2 -142 §6933.3 -117 6932.3 -g2 69
-38 6929.99 -13 6929.81 0 6929.77 10 692
62 6930.16 87 B931.4 92 6932.5 97 69
142 68932.9 167 6932.82
Manning's n Values num= 3
Sta n Val Sta n Val 8ta n Val
-167 .03 -167 .03 167 .03
Bank Sta: Left Right Coeff Contr. Expan.
-167 167 A .3
SUMMARY OF MANNING'S N VALUES
River:overflow
Reach River Sta. ni n2 n3
1 200 .03 .03
1 180 .03 .03
1 180 .03

Page 5

Elev
31.8
0.79
2.69

Elev
3t.8
0.79
33.6

Elev
31.7
8.79
32.6

.03
.03

Sta Elev
-67 6931.29
35 6930.89
117 6933.06

Sta Elev
-67 6931.29
35 6930.89
117 6933.8

Sta Elev
-67 6931.2
35 6929.89
117 6932.8
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175
170
165
150
135
130
125
123
120

SUMMARY OF REACH LENGTHS

River:

T U O U ST A T U U (i

overflow

Reach

River Sta.

200
190
180
175
170
165
150
135
130
125
123
120

.04
.04
.015
015
.15
015
.H3
.03
.03

Left

77
110

dffoverflow.rep

.03
.03
.015
.015
.015
.015
.013
.03
.03

Channel

57
80
8
8
.25
21
21
.25
10
5
3
4]

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

T U S R SO R R

overflow

Reach

River Sta.

200
190
180

T 175

170
165
150
135
130
125
123
120

Contr.

S T (T AP U PR I R

Expan.

[V I I A R R R S B I O R

Page 6

.04
.04
015
015
015
.05
013
.03
.03

Right

27
30
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RIP-RAP RUNDOWN CHANNEL
AND STILLING BASIN CALCULATIONS
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DETENTION FACILITY 'F' RUNDOWN
Worksheet for Trapezoidal Channel

Project Description

Project File x\2050000.all2950350\lowmaster\detentio.fm?2
‘Worksheet RUNDOWN - 1178 CFS
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.078

Channel Slope 0.200000 ft/At
Left Side Slape 3.000000H :V
Right Side Slope 3.000000H :V
Bottom Width 58.00 ft
Discharge 1,178.00 cfs
Resulis

Depth 1.66 ft

Flow Area 104.39 ft2

Wetted Perimeter £68.48 ft

Top Width 67.95 ft

Critical Depth 225 ft

Critical Slope 0.070902 fi/ft
Velocity 11.28 ft/'s
Velocity Head 1.98 ft

Specific Energy 3.64 ft

Froude Number 1.60

Flow is supercritical.

10/30/02 FlowMaster v5.15
11:24:11 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1
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lif [+ 4 - - -

From FHWA HEC No.I5
'De%igm of /?ma{%ﬁg Clianrie

1
<

Table 3. Manning's Roughness Coefficients.

n - va]ue1

Depth Ranges

0-0.b ft 0.5-2.0 ft >2.0 ft

Lining Category Lining Type (0-15 cm) (15-60 cm) {> 60 cm)
Rigid Concrete 0.015 0.013 0.013
Grouted Riprap 0.040 0.030 0.028
Stone Masonry 0.042 0.032 0.030
Soil Cement 0.025 0.022 0.020
Asphalt 0.018 0.016 0.016
Unlined Bare Soil 0.023 0.020 0.020
Rock Cut 0.045 0.035 0.025
Temporaryx Woven Paper Net 0.016 0.015 0.015
Jute Net 0.028 0.022 0.019
Fiberglass Roving 0.028 0.021 0.019
Straw with Net 0.065 0.033 0.025
Curled Wood Mat G.006 0.035 0.028
Synthetic Mat 0.036 0.025 0.021
Gravel Riprap 1-inch (2.5-cm) Dgg 0.044 0.033 0.030
2-inch (5-cm) Dgp 0.066 0.041 0.034
Rock Riprap 6-inch (15-cm) Dgsg 0,104 0.069 0.035
12-inch (30-cm) Dsp - 0.040

lgased on data in (5, 8, 13, 14, and 15).

Note: Values 1isted are representative values for th

ranges. Manning's roughness coefficients, n,

depth. See Appendix B.

e respective depth

vary with the flow

*Some "“temporary” linings become permanent when burie&.

37
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BXE 72" RCP - 580 CFS

Worksheet for Circular €hannel

Project Description

Project File

~Worksheet

Flow Element

¥:\2950000.al\2950350\lowmaster\detentio.fm2
BXE 72" RCP PIPE - 680 CFS

Circular Channel

Method Manning's Formula
Salve For Full Flow Slope
Input Data

Mannings Coefficient 0.013
Diameter 72.00 in
Discharge 580.00 cfs
Resulis

Channel Slope 0.018758 fi/ft
Depth 72.0 in
Flow Area 28.27 ftz
Weited Perimeter 18.85 ft
Top Width 0.00 ft
Critical Depth 5.81 ft
Percent Full 100.00

Critical Slope 0.0168480 fifft
Velocity 20.51 ft/s
Velocity Head 6.54 ft
Specific Energy FULL ft
Froude Number FULL

Maximum Discharge 623.91 cfs
Full Flow Capacity 580.00 cfs
Full Flow Slope 0.018758 ft/it

10/09/02

09:26:350 AM

Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



DIV. 66" RCP - 320 CFS

Worksheet for Circular Channel

Project Description

Project File

‘Worksheet

Flow Element

*\2950000.alN2950350\lowmaster\detentio.fm2
DIV. 66" RCP PIPE - 320 CFS

Circular Channel

Method Manning's Formula
Solve For Full Flow Slope
Input Data
Mannings Coefficient 0.013
Diameater 66.00 in
Discharge 320.00 cfs
Results
Channe! Slope 0.009082 fi/it
Depth 66.0 in
Flow Area 23.76 fiz
Wetted Perimeter 17.28 ft
Top Width 0.00 ft
Crifical Depth 4.88 ft
Percent Full 100.00
Critical Slope 0.008099 ft/ft
Velocity 13.47 ft/'s
Velocity Head 2.82 ft
Specific Energy FULL it
Froude Number FULL
Maximum Discharge 344.23 cfs
Full Flow Capacity 320.00 cfs
Full Flow Slope 0.009082 fi/ft
10/09/02
09:27:03 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

{203) 755-1666

Flowhtaster v5.15
Page 1 of 1
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RELATIVE DEPTH OF SCOUR HOLE

DESIGN DISCHARGE - Q

CULVERT BRINK Vave = WETTED AREA AT BRINK OF CULVERT

[}

OR ANGULAR ROCK.

& SECTION ]

hs
NOTE: 2 = d < 4

50

Tw
IF Vo > 0.75

2 L RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.

3ve
FROUDE NUMBER = ————
_ Viz22)v,)

FIGURE 10-C.4 RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT
BRINK OF CULVERT WITH RELATIVE SiZE OF RIPRAP AS A THIRD VARIABLE

P

THE MEDIAN SIZE OF ROCK
BY WEIGHT, ROUNDED ROCK

EQUIVALENT BRINK DEPTH -
BRINI DEPTH FOR BOX CULVERT

3r =(ﬁ) V2 £QR NON-RECTANGULAR
SECTIONS

The City of Cokrado Springs / Bl Paso County
Dranage Ciitena Manual

10-46

Date
9-30-90
Figure

10-C4




Lv-0l

1
I . / ) : N CUL.VERT
a 21 HORIZONTAL 1 ! SYMM ABOUT
CULVERT Ejre : ! ¢ N

NOTE A — IF EXIT VELOCITY OF BASIN IS SPECIFIED, EXTEND BASIN AS NEQUIRED TO ONTAIN
SUFFICIENT CROSS-SECTIONAL AREA AT SECTION A-A SUCH TilAT Q. fICROSS
SECTION AREA AT SEC, A-A] « SPECIFIED EXIT VELOCITY, :

NOTE 8 -~ WARP RASIN TQ CONFOAM TO NATURAL STREAM CHANNEL. TOP OF RIPRAP IN

FLOOA OF BASIN SHOULD BE AT THE SAME ELEVATION OR LOWER YHAN NATURAL
CHANNEL BOTYOM AT SEC. A-A.
DISSIPATOR PODL APRON
[0 h, ORIW MIN. —Lle _S5h OR W, MIN. —o]
o3 NOTE A
LT TOP GF BERM
uEigg TOP OF RIPRAP NOTE B TOP OF NATURAL
- =
& CHANNEL
3 AN N
A A
BRAWRLLRY RN
o~ » 5 3 {
i > 23 \
F HORI-  5.A-
! & t ZONTAL HERM AS REQUIRED
TO SUPPOAT RIPRAP
'
2dgp OR EXCAVATE TO THIS LINE,
Ddgy OR Zdpyay SEC.8-B BACKFILL WITH RIPRAP
1.8 dpgax
1.5 MIN 245400 2d5q OR

THICKENED OR SLOPING

TOE OPTIONAL — CONSTRUCT

1F DOVNSTREAM CHANNEL
DEGRAGATION IS ANTICIPATED.

& _SECTION . 1
B 2
. - ‘ . u - [

BERM AS REQUIRE]
TO SUPPORT RIFAA

15 dyax 15 dyax

NOTE B

2dgg OR 15 dyax

SEC.C-C EXCAVATE TO THIS LINE,
BACKFILL WITH RIPRAP

; NOTE:
k . v, W, = DIAMETER FOR _-1
’ ’ PIPE CULVERT
+& 7 Pl £ CULVE
‘"o W, = BARREL WIDTH

FOR BOX CULVERT
W, = SPANOF PIPE-ARCH BERM AS AEQUIRED

TO SUPPORT RIPRAP

T “3 e & -h ‘ SEC.D-0

HALF PLAN

Tne City ot Colorade Sprngs / £l Paso County
Drainage Criiena Manua .

Details of Riprapped Culvert Energy Basin




LY-04

NOYE A — IF EXIT VELOCITY OF BASIN (S SPECIFIED, EXTEND BASIN AS REQUIRED TQ 0ATAIN
SUFFICIENT CROSS-SECTIONAL AREA AT SECTION A—A SUCH THAT Q. /ICADSS
SECTION AREA AT SEC. A-A} = SPECIFIED £XIT VELOCITY, ‘

NOTE B — WARP SASIN TO CONFORM TO NATURAL STREAM CHANNEL, TOP OF RIFRAP IN

FLOOR OF BASIN SHOULD BE AT THE SAME ELEVATION OR LOWER THAN NATURAL
CHANNEL BOTTOM AT SEC. A-A,
DISSIPATON POOL APRON
10 h, ORI W, MIN. l«— 5 h, OR W, MIN, —]
o3 NOTE A
L EE_ TOP OF BERM
‘_‘:ElgE Yor of “'P“”7 NOTE B TOP OF NATURAL
: CHANNEL
= .
AN
J 3 |
ri 4 I3 1 :
2, = MORI-  53- ‘
! < t ZONTAL BERM AS REQUIRED
TO SUFPOAT RIFRAP
’
2dgq OR EXCAVATE TO THIS LINE,
3 dgy, Ofl 2dpa 20 on 1.5 dax SEC. 8-B BACKFILL WITH RIPRAP
1.5° M 2d3q OR 5 3" THICKENED OR SLOPING
15 dyax 5 dmax TOE OPTIONAL - CONSTRUCT
IF DOWNSTAEAM CHANNEL .
DEGRALATION IS ANTICIPATED, ‘
& _section . 1
— 2
. TN \ T
’ \.) \l TS
"\’ A lf E
,\F‘- L

BERM AS REQUIREI
TO SUPPORT RIPRA

2dgg OR 15 dyax

NOTE®

SEC.C-C EXCAVATE TO THIS LINE,
BACKFILL WITH RIPRAAP

s ™
R NOTE: —]
. 4 ; W, = DIAMETER FOR .
}\ Y / PIPE CULVERT
Y : W, = BARAEL WiDTH
) FOR BOX CULVERT
i
[

W, = SPAN OF PIPE-ARCH BERM AS REQUIRED

' TO SUPPORT RIFRAP
I CULVERT
LA T ! I SYMM ABOUT -
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CULVERT Fjre ' ] H q
- - L
| ' -
1 ‘n ’\E ,lﬁ -h SEC.D-D
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. . The City ot Colorado Springs / Ei Paso County
Drainage Criena Manual ‘
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_ DESIGN DISCHARGE - Q
CULVERT BF“’NK/ Vave = WETTED AREA AT BRINK OF CULVERT

dgg = THE MEDIAN SIZE OF ROCK
BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.

£  Ye = EQUIVALENT BRINK DEPTH -

= BRINIK DEPTH FOR BOX CULVERT

3 =(é) V2 £oR NON-RECTANGULAR
& SECTION 2/ SECTIONS

h

NOTE: 2 < < 4
dsg

N IF -\G > 0.75

2 L RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN.
EXAMPLE IN TEXT.

hy
Y

RELATIVE DEPTH OF SCOUR HOLE

1 2 ' 3

v
FROUDE NUMBER =\/£_-—-—-;T-) = 8L
: e

FIGURE 10-C.4 RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT
BRINK OF CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE
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Concrete Cutoff Wall - 437 cfs
Worksheet for Trapezoidal Channel

Project Description

Flow is supercritical.

Project File x\2950000.2lh2950350\lowmasteridetentio.fm?2

Worksheet CONCRETE CUTOFF WALL =437 cfs
* Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.033300 ft/ft

Left Side Slope 4.000000H:V

Right Side Slope 4.000000H:V

Bottom Width 10.00 ft

Discharge 437.00 cfs

Resulis

Depth 2.56 ft

Flow Area 51.67 ftz

Wetted Perimeter 31.07 ft

Top Width 3044 it

Critical Depth 274 ft

Critical Slope 0.024947 /it

Velocity 8.46 ft/s

Velocity Head 1.11 ft

Specific Energy 3.67 ft

Froude Number 1.14

10422102

02:31:26 PM

Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

(203) 7551666

FlowMaster v5.15
Page 1 of 1



H.
OUTLET STORM SEWER



54" RCP (outlet) - 230 cfs

Worksheet for Circular Channel

Project Description

Project File x\2950000.al\2950350\lowmaster\detentio.fm2
Worksheet QUFALL 54" RCP PIPE - 230 CFS
" Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Slope
input Data
Mannings Coefficient 0.013
Diameter 54.00 in
Discharge 230.00 cfs
Results
Channel Slope 0.013681 ft/ft
Depth 54.0 in
Flow Area 15.20 fi2
Wetted Perimeter 14.14 ft
Top Width 0.00 ft
Critical Depth 420 ft
Percent Full 100.00
Crifical Slope 0.011827 ft/t
Velocity 14.48 fi's
Velocity Head 3.25 ft
Specific Energy FULL ft
Froude Number FULL
Maximum Discharge 247.44 cfs
Full Flow Capacity 230.00 cfs
Full Flow Slope 0.013681 ftfit
10409102
10:37:24 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster vb.15
Page 1 of 1
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1.00 ——‘“____r A -/‘ / T T /

6.0
L(Bo/D 0.95 _
- pAa) Q/D 2.5’
0.90 -
o/ pom 0.85 _J -
SN . e €
0.80

0.75 ——tt—Fp

.70

0.65 F==

0.60

0.55

0.50

0.45
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0.15 / Yo = hrink depth
/ D = dia. of culvert

0.10 / Tw = tailwater depth
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TW/D - O.u4%
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Figure I0-C.2 Dimensianless Rating Curve for the Quilets
of Circular Culverts on Horizontal and Mitd Slopes .

The City of Colorado Springs / El Paso County o~ Date
Drainage Critena Manua! 9-30-90
Figure
10-44 i0-C.2
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Tne City o Colorado Sprngs / El Paso County
Dranage Crtena Manual

9-30-90

[ Figure

0-C3
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RELATIVE DEPTH OF SCOUR HOLE

1" DutEau— Tlow Yoo - 22> =%

DESIGN DISCHARGE - Q

CULVERT BRINK Vave  WETTED AREA AT BRINK OF CULVERT
™w o dgg = THE MEDIAN SIZE OF ROCK
e -A—_L_\ b BY WEIGHT. ROUNDED ROCK
S OR ANGULAR ROCK.
I Ye = EQUIVALENT BRINK DEPTH -
y .
° ! = BRINK DEPTH FOR BOX CULVERT
3¢ =(&) V2 £oR NON-RECTANGULAR
€ SECTION 2/ °  SECTIONS
hS
NOTE: 2 < < 4
i dso e
Tw
IF K > 0.7%

~,

2 . RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.

v
5
QV?
'o“'y.\."
L

G
]

W/

J
2 3
FROUDE NUMBER| = Save | Se
: vEzany,)
FIGURE 10-C4 RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT
BRINK OF CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE
The City of Coioado Springs / El Paso County Date
Dramage Criteria Manual ' 9-30-90
Figure
10-46 10-C4




NOTE A — IF EXIT VELOCITY OF BASIN IS SPECIFIED, EXTEND BASIN AS NEGLHAED TQ ORTAIN
SUFFICIENT CROSS-SECTIONAL AREA AT SECTION A—A SUCH THAT Q. /ACROSS
SECTION AREA AT SEC. A~A) » SPECIFIED EXIT VELOCITY, '

NOTE B — WARP BASIN TO CONFOAM TO NATURAL STREAM CHANNEL, TOP OF RIPRAP IN

{901

CHANNEL BOTTOM AY SEC, A-A,

FLOOR OF BASIN SHOULD BE AT THE SAME ELEVATION OR LOWER THAR NATURAL “\ NOT'EM

DISSIPATOR POOL

APRON

HALF PLAN

-k

¥ig

10 h, OR 3W_ MIN. o5 h, OR W, MIN, — ]
- ] [}
o3 NOTE A
wok TOP OF BERM :

Fw gz

L¥az TOF OF RIPRAP

t¥ 3z 7 NOTE & TOP OF NATURAL 2dgp OR 1

S————— . < CHANNEL - 3
Lo m\ . N 15 duax )
-
R . ] |
Pl TP L N A ri > [ 1 i
2y HORI- A
! £ b ZONTAL & SEAM AS REQUIRED
TO SUPPORT RIPAAP
.
2dgq OR EXCAVATE TO THIS LINE,
3450 OR 2dyay 15 dpax SEC.B-R BACKFILL WITH RIPRAP
1.5°MIN 24350 OR 2d5q OR
154 THICKENED OR SLOPING .
16 dyaax 5 dyax TOE OPTIONAL ~ CONSTRUCT
1F DOWNSTREAM CHANNEL
DEGRADATION IS ANTICIPATED,
& _secrion

BEAM AS REQUIREI

NOTE B TO SUPPORT RIPRA
2dgg OR 15 dyny
SEC.C—C EXCAVATE TO THIS LINE,
BACKFILL WITK RIPRAP

NOTE: —
W, ~ DIAMETER FOR

PIPE CULVERT
W, = BARREL WIDTH

FOR BOX CULVERT

= SPAN OF PIPE—-ARCH
CULVERT

BERM AS REQUIRED
TQ SUPPORT RIPRAP

2dgg OR 1S dpypax

The City ot Colorado Sprngs s El Paso County
Drainage Critena Manual '

Details of Riprapped Culvert Energy Basin




Three Edge Bearing Analysis - Summary

ProjectDescription | - - - T

\ Project Title: Pine Creek Detention Fa Consultant: La Plata Investments
. Project Location: Contractor:
_;rContract Number: Analyzed By:
: Country: Date: 23-Aug-02
Units: English Comply To: ASTM

Alternative: Detention Facility 'F' - 54" RCP Outfall

D-LCAD REQUIREMENTS FOR A 54 in. DIAMETER CIRCULAR PIPE

PIPE DATA
Inner Diameter (in.) 54
Wall 'B' Thickness {in.) 5.500
INSTALLATION CONDITIONS
Minimum Depth of Fill {ft) 1.00
Maximum Depth of Fill {ft) 35.00
Soil Density (Ib/cu. ft) 120.0
Installation Type Positive Projecting Embankment
Positive Projection Ratio 0.50
Soil Lateral Pressure Ratio 0.33
Soil Lateral Pressure/Friction Term (ku) 0.1500
Soit Lateral Fraction (m) 0.50
Seitlement Ratio 0.70
ADDITIONAL LOADS
Live Load AASHTO HS-20
No Surcharge Load
FACTOR OF SAFETY
Factor of Safety on 0.01 Inch Crack D-Load {Earth,Live) 1.00 1.00
Factor of Safety on Ultimate Earth and Live Load (ASTM C 76)
DL.01 Less Than or Equal To 2000 Ibs/ft/ft 1.50
DL.01 Greater Than or Equal To 3000 Ibs/ft/ft 1.25

DL.01 Between 2000 and 3000 ibs/ft/ft

Date Printed : 10-09-2002 PipePac 2000 Version 2.1 Copyright © 1996-2000 OCPA, CCPA, ACPA

Interpolated

Page 1 of 3




D-LOAD REQUIREMENTS FOR A 54 in. DIAMETER CIRCULAR PIPE
Comparison of reguired D-Load Values for Selected Bedding Types

Pipe
Depth (ft) Type B
1.00 356 (CL-1)
- 2.00 349 (CL-))
3.00 353 (CL-I)
4.00 390 (CL-1)
5.00 449 (CL-)
6.00 521 (CL-I)
7.00 604 (CL-1) T L
8.00 696 (CL-I)
9.00 796 (CL-)
10.00 905 (CL-I1) B
11.00 994 (CL-II)
12.00 | 1082 (CL-IN)
13.00 | 1172 (CL-) ] -
14.00 | 1261 (CL-N) o o
15.00 | 1351 (CL-IV)
16.00 | 1441 (CL-IV)
17.00 | 1531 (CL-IV) i
18.00 | 1621 (CL-IV)
19.00 | 1711 (CL-IV) B
2000 | 1801 (CL-IV)
21.00 | 1892 (CL-IV) R -
22.00 | 1983 (CL-IV)
2300 | 2073 (CL-V)
2400 | 2164 {CL-Y)
2500 | 2255 (CL-V) o
2600 | 236(CcLv) | | o
27.00 | 2437 (CL-V)
2800 | 2528 (CL-V)
29.00 | 2619 (CL-V) ) o
3000 | 2710 (CLV)| T
31.00 | 2801 (CL-V)
32.00 | 2892 (CL-V)
33.00 | 2983 (CL-V)
3400 | 3074 (3074)
3500 | 3165 (3165)

Date Printed :

Selected Depth: 27 ft. (closest pipe depth : 27 ft)

Reinforced Pipe Classes for 0.01 in. crack per ASTM C76 (Ib/ft/ft):
CL I <= 800; CL i <= 1000; CL lll <= 1350, CL IV <= 2000; Class V <= 3000

10-09-2002

PipePac 2000 Version 2.1 Copyright ©@ 1896-2000 OCPA, CCPA, ACPA Page 2 of 3
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P.C.F.NO. 23
OUTFALL STORM SEWER
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The City of Colorado Springs / £l Paso County —~ Date
Drainage Critena Manual 9-30-90
Figure
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_ DESIGN DISCHARGE -Q .
Vave = WETTED AREA AT BRINK OF CULVERT

CULVERT BRINK

dgp = THE MEDIAN SIZE OF ROCK
BY WEIGHT, ROUNDED ROCK
OR ANGULAR ROCK.

75 Ye = EQUIVALENT BRINK DEPTH -
= BRINI DEPTH FOR BOX CULVERT
3Ir =(ﬁ) V2 £OR NON-RECTANGULAR
e & SECTION 2/ © SECTIONS
hs
NOTE: 2 < — < 4
i d50
Tw
-:wl :&; IF q > 0.75

2 L RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN,
EXAMPLE IN TEXT.

RELATIVE DEPTH OF SCOUR HOLE

8

LE1S

1)/
W

| { - ] |
2 3
FROUDE NUMBER = Jme
: Viz22)(Y,)
FIGURE 10-C.4 RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT
BRINK OF CULVERT WITH RELATIVE SIZE OR RIPRAP AS A THIRD VARIABLE m - \O—?ft-—(ﬂ-
.
The City of Coloado Springs / El Paso Gounty Dote
Dranage Critera Manual ' 9-30-90
] Figure
10-46 10~C.4




Three Edge Bearing Analysis - Summary

- Project Dascription |-~ - - -

: Project Tifle: Pine Creek Detention Fa Consultant:
Project Location: Contractor:
§Contract Number: Analyzed By:
Country: Date:

Units: English Comply To:

Alternative: PC-23 36" RCP STORM SEWER

La Plata Investments

23-Aug-02
ASTM

D-LOAD REQUIREMENTS FOR A 36 in. DIAMETER CIRCULAR PIPE

PIPE DATA

Inner Diameter (in.)
Wall 'B' Thickness {in.)

INSTALLATION CONDITIONS

Minimum Depth of Fill {ft)
Maximum Depth of Fill {ft)
Soil Density {Ibfcu. ft)
Installation Type
Positive Projection Ratio
Soil Laterai Pressure Ratig
Soil Lateral Pressure/Friction Term (ku)
Soil Lateral Fraction {m)
Settlement Ratio

ADDITIONAL LOADLS

Live Load
MNo Surcharge Load

FACTOR OF SAFETY

Frontae af COofobus e O 0OA sl Punal M oAan A IEaedls 16
magiul yi LJGIGL_V VLT VW1 NG Wwiduh LVl (alldl I_IVG]

Factor of Safety on Ultimate Earth and Live Load (ASTM C 76)

DL.01 Less Than or Equal To 2000 Ibs/ft/ft
DL.01 Greater Than or Equal To 3000 [bs/ft/ft
DL.01 Between 2000 and 3000 Ibs/ft/ft

Date Printed :  11-05-2002

PipePac 2000 Version 2.1 Copyright @ 1996-2000 OCPA, CCPA, ACPA

36
4.000

1.00

20.00

120.0

Positive Projecting Embankment
0.50

0.33

0.1500

0.50

0.70

AASHTO HS-20

1.06 1.00
1.50
1.25

Interpolated

Page 1of 3




D-LOAD REQUIREMENTS FOR A 36 in. DIAMETER CIRCULAR PIPE
Comparison of required D-Load Values for Selected Bedding Types

Pipe
Depth (ft) Type C

1.00 661 (CL-)
2.00 571 (CL-I) -
3.00 482 (CL-1) T
4.00 525 (CL-1)
5.00 604 (CL-1)
6.00 707 (CL-I)
7.00 822 (CL-I)
8.00 922 (CL-11}
9.00 1025 (CL-111) T Sa
10.00 | 1129 (CL-) 5
11,00 | 1235 (CL-III)
12.00 | 1342 (CL-Ill)
13.00 | 1450 (CL-IV) |
14.00 | 1558 (CL-IV) T
15.00 | 1667 (CL-IV) . ]
16.00 | 1776 (CL-IV) T

T17.00 | 1886 (CLIV)
18.00 | 1996 (CL-IV) _

| 1900 | 2106 (CLV)|

20.00 | 2216 (CL-V)

Date Printed :

Selected Depth: 6 ft. (closest pipe depth : 6 ft)

Reinforced Pipe Classes for 0.01 in. crack per ASTM C76 (Ibffifft):

CL I <= 800; CL Il <=1000; CL Il <=1350; CL |V <=2000; Class V <= 3000

11-05-2002

PipePac 2000 Versicn 2.1 Copyright ® 1996-2000 OCPA, CCPA, ACPA

Page 2 of 3



LIABILITY AGREEMENT

The successful application and use of this software product is dependent on the
application of skilled engineering judgement supplied by the user and/or their
consultant. The user of this software must select input values suitable to describe their
specific engineering situation. The information presented in the computer output is for
review, interpretation application, and approval by a qualified engineer who must
assume full responsibility for verifying that all output is appropriate and correct.

ANY IMPLIED OR EXPRESS WARRANTIES COVERING THIS SOFTWARE
PROGRAM OR USER MANUAL INCLUDING ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE ARE
EXPRESSLY EXCLUDED.

GIFFELS ASSQOCIATES LIMITED, the ONTARTO CONCRETE PIPE
ASSOCIATION, the CANADIAN CONCRETE PIPE ASSOCIATION, the

~ AMERICAN CONCRETE PIPE ASSOCIATION and TUBECON INC. shall not be

" held liable for any special, incidental, consequential, indirect or other similar damages
resulting from the use of this software.

Use of this program consitutes acceptance of this liability agreement by the user.

Date Printed : 11-05-2002 PipePac 2000 Version 2.1 Copyright ® 1996-2000 OCPA, CCPA, ACPA Page 3 of 3



J.
MINOR SWALE ALONG NORTH BANK



15' @ 5.0% drainage channel
Worksheet for Irregular Channel

Project Description

Project File x:¥2950000.al\2950350\flowmasterdetentio.fm2
Worksheet diversion swale for pc-35 runoff
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
- Input Data

Channel Slope 0.066000 ft/ft
Elevation range: 102.00 ft to 104.00 it.
Station (ft) Elevation (ft) Start Station End Station
=% 0.00 104.00 0.00 23.00
8.00 102.00
23.00 102.75
Discharge 6.00 cfs
Results

Wid. Mannings Coefficient
Water Surface Elevation

Flow Area
Wetted Perimeter
Top Width

Height

Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy

,,,,,, | R

[ g Iy R 1 _
Froude Numper

Flow is supercritical.

0.030

102.35 ft
1.50 ft?
8.54 ft
8.49 it
0.35 ft

102.43 ft
0.021989 ft/ft
3.99 ft/s
0.25 ft

102.60 ft
1.67

05/15/02

10:19:25 AM

Haestad Methads, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666

Roughness

0.030

FlowMaster v5.15
Page 1 of 1



15' @ 5% cross slope
Cross Section for Irreguiar Channel

Project Description

Project File x:\2950000.all\29506350\lowmaster\detentio.fm2
Worksheet diversion swale for pc-35 runoff
" Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation

Section Data

FlowMaster v5.15

Witd. Mannings Coefficient 0.030
Channel Slope 0.066000 fi/ft
Water Surface Elevation 102.35 ft
Discharge 6.00 cfs
104.0%
103.5
)
s
L 103.0 X
=
m
=
i
w
102.5 /
102.0
0.0 5.0 10.0 15.0 20.0 25.0
Station (ft)
06/15/02
10:19:52 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 of 1



K.
FLOODPLAIN DEVELOPMENT PERMIT



- LT "y
e e N R A A bt

Jan 24 02 12:37p Regional Floodplain Admin (718) 327-2953 P2
Permit # 02004 FL.OOD PLAIN DEVELOPMENT PERMIT Date 24-3an-200
———————————————————————— Owner Information -————-—————mommmem—
Name:

LP47, LLC DBA LA PLATA INVSTMT

Address: 2315 BRIARGATE PARKWAY, SUITE 100

City: S5t Zip: Phone: Ext:

COLORADO SPRINGS CO 209220 719j593—2593
——————————————————————————— Project Location =————=—=m— e e e e

Address: NCORTE PINE CRK {SW CRMR NEW PWRS/UNION)

City: st Zip: Phone: Ext:
COLORADO SPRINGS cO 80908

Locatign/Directions: :
NORTH "PINE CRK BETWEEN PROPCSED ROYAT, PINE DRIVE AND PROPOSED POWERS B

OULEVARD

Contractor Name: Phone: Ext:
——————————————————————————— Project Description - —————————————————-—=—
Single Family Residential: [ ] Addition (< 50 Percent): i1
Multi-Family Residential: [ ] Rehabilitation: (]
Manuf. (Mobile Home: {1 Watercourse Modification: IX]
Non—-Residential: [%] Fill: i¥]
New Construction: [ 1 Bridge/Culvert: (X]
Supst. (> 50 Percent) Improve: [ ] Leveae: i1

Watercourse: PNCRK Jurisdiction:

Other: MAP NO. 08041C0507F DATEDR 3/:7/97

——————————————————————————— Flood Eazard Data ———————=-———w———~————m——
Proposed Project Location: None

Base (100-Year) Flood Elevation:

Lowest Floor Elevation:

Floodpreoofing Level:

Source Document:

——————————————————————————— Permit Achion —-—-m———r=—s——————— o ——m
Permit Granted (Y/N): Y Yariance Granted: (Y/N): N

Action Comments: MEETING 2EZR DAN/SIZEN/VAMNCE

——————————————————————————— Ceomplianze Section ——-——-—--—-==——=r———————
FEMA Map Revision (Y/N): N Fi=avation Certificate (Y/N}): Y
Local Certification (¥/W): N Detear:

Compliance Comments:

Regional Building Official: Date: 24-jan-2002

m—— i —————r
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