Ripbeview Soub, MPDP —=Encteriy Forton
[ctobevt —Pp- p.e. PorTiON T b s
—PrHhc T Sanvd (Reer CHAMPMEL L8102

MASTER DEVELOPMENT DRAINAGE PLAN
AMEMDMENT NO. 1T
FOR THE EASTERLY PORTION GF
RIDGEVIEW SUBDIVISION AND
PRELIMINARY DRAINAGE BEPORT FOR
THE NORTHEASTERLY PORTION OF
RIDGEVIEW SUBDIVISION AND
PHASYE 1i SAND CREEK CHANNEL

IMPROVEMENTS

;,;!;};ég al, CT L SO SPRINGS
fuso CIEERING

I ‘ .VE., SUHE ?@’J'
r_ ' (]
ro 35,00 8ngag

ol T
7 OF COLORAGO «.

,5j'fDi\{JSION ENGINEE;
- =OUTH NEVADA AVE 5 -

Py g oy Y
. ,rJﬂ!.‘QO JF‘R'NGS, o -

J' R ENGINEERING

A Subsidiary of Westrian




JR ENGINEERING

AWestrian Company

MASTER DEVELOPMENT DRAINAGE PLAN
AMEMDMENT NO. II

FOR THE EASTERLY PORTION OF

RIDGEVIFW SUBBIVISION AND
PRELIMINARY DRAINAGE REPORT FOR
THE NORTHEASTERLY PORTION OF

RIDGEVIEW SUBDIVISION AND

PHASE II BAND CREEK CHANNEL

IMPROVEMENTS

February 2003
Revised February 2004
Revised August 2004
Revised September 2004

Prepared For:

RIDGEVIEW DEVELOPMENT, LLC
102 South Tejon, Ste. 1100
Colorado Springs, CO 80905
(719) 578-3325

Prepared By:

JR ENGINEERING
4310 Arrows West Drive
Colorado Springs, CO 80907
(719) 593-2593

Job No. 9104.89



MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT NO. 1
FOR THE EASTERLY PORTION OF RIDGEVIEW SUBDIVISION
AND PRELIMINARY DRAINAGE REPORT FOR TN

THE NORTHEASTERLY PORTION OF RIDGEVIEW SUBDIVISION N
AND PHASE Il SAND CREEK CHANNEL IMPROVEMENTS ~ J R ENGINEERING

bifoiar s £ oiviaanyr

DRAINAGE REPORT STATEMENT

ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria_esmmj@gﬂ%g by the City for drainage reports and said report is in conformity with the
master plgﬁ,}gf}th idia f\fﬁgﬂe basin. [ accept responsibility for any liability caused by any negligent

Sedimy part in preparing this report.

zZx = 0L of
A Bramlett, Colordda™P.E. # 32314 Date

shalf oL AR ES o '
n‘Behalf of}% gineering, LLC
" S
DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage

report and plan,

Business Name: Ridgeview Development
By:

Title: ﬁf 5/ i ﬂ/{/){,éﬂ
Address: 102 South Tejon, Ste. 1160

Colorado Springs, CO 80905

CITY OF COLORADO SPRINGS ONLY:
Filed in accordance with Section 15-3-906 of the Code of the City of Colorado Springs, 1980, as

amended.
/A Cﬁ/éﬂ—/y /D424

City Engiyéer Date

Conditions: Approval of this M.D.D.P. is subject to Development Plan approval and the Stream
Side Overlay Ordinance.

4310 ArrowsWest Drive, Colorado Springs, CO 80907
719-593-2593 + Fax: 719-528-6613 * www.jrengineering.com



MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT NO. IT
FOR THE EASTERLY PORTION OF RIDGEVIEW SUBDIVISION
AND PRELIMINARY DRAINAGE REPORT FOR
THE NORTHEASTERLY PORTION OF RIDGEVIEW SUBDIVISION
AND PHASE II SAND CREEK CHANNEL IMPROVEMENTS

TABLE OF CONTENTS

Purpose

General Description

Existing Drainage Conditions
Proposed Drainage Characteristics
Drainage Basins Descriptions
Proposed Routing Descriptions
Hydrologic Calculations

Hydraulic Calculations

Floodplain Statement

Construction Cost Opinion

Proposed Reimbursable Improvements
Sand Creck D.B.P.S. Detention Basin #2 (Skysox)
Drainage, Bridge, and Pond Fees
Summary

References

APPENDIX
VICINITY MAP

F. E.M. A. FLOODPLAIN MAP
SOIL MAP
LAND USE MAP

Page
Page
Page

th W N

Page
Page 7
Page 11
Page 15
Page 18
Page 19
Page 20
Page 22
Page 26
Page 29
Page 30
Page 31



APPENDIX (Continued)

HYDROLOGIC CALCULATIONS
TR-20 SAND CREEK BASIN ANALYSIS

TABLE — MAJOR DESIGN POINT DATA SUMMARY
DEVELOPED CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE - MAJOR DESIGN POINT DATA SUMMARY
EXISTING CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE — SUB-BASIN DATA SUMMARY
DEVELOPED CONDITION D.B.P.S. MODEL
ON-SITE DEVELCPED CONDITION

TABLE — SUB-BASIN DATA SUMMARY
EXISTING CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE - TR-20 TIME OF CONCENTRATION ESTIMATE
HYDROGRAPH - D.B.P.S. SECTION 37
HYDROGRAFH - D.B.P.S. SECTION 48
HYDROGRAPH - D.B.P.S. SECTION 20

TR-20 ROUTING SECTION 143
TR-20 ROUTING SECTION 141
TR-20 ROUTING SECTION 137, 185, 186
TR-20 INPUT & OUTPUT DATA FILES

TR-20 ANALYSIS
SAND CREEK D.B.P.S. EXISTING CONDITION MODEL MODIFIED TO
REFLECT FULLY DEVELOPED CONDITION IN ON-SITE AREA
INPUT DATA FILE

TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY PEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION IN ON-SITE AREA
MODEL CUTPUT

TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY DEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION IN ON-SITE AREA
INPUT DATA FILE

TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY DEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION IN ON-SITE AREA
MODEL OUTPUT

SAND CREEK PHASE I CHANNEL ANALYSIS
1) FLOW DATA TABLE
2) PRELIMINARY HEC-RAS ANALYSIS
HYDRAULIC CALCULATIONS

il



APPENDIX (Continued)

HYRRAULIC CALCULATIONS

DESIGN DATA
PRELIMINARY DESIGN BAFFLE CHUTE DROP STRUCTURE

PRELIMINARY DESIGN RIPRAP RUN DOWN STRUCTURE
PRELIMINARY DESIGN BASIN 122 OQUTFALL

WORKSHEET FOR TRAPEZOIDAL CHANNELS
SWALE #1, SECTION #1
SWALE #1, SECTION #2
SWALE #2, SECTION #1
SWALE #2, SECTION #2
SWALE #3, SECTION #1

WORKSHEET FOR CIRCULAR CHANNELS
5.D. AT DP-N4, BASIN 121
S.ID. AT DP-N10¢
S.D. AT DP-N11
8., AT DP-N12
S.D. AT DP-N13
S.D. AT DP-N14

S.D. SUB-BASIN 145-1 OUTFALL
S.D. SUB-BASIN 145-2 OUTFALL
S.D. AT DP-N2
S.D. AT DP-N3

WORKSHEETS FOR RECTANGULAR CHANNELS
R.C.B. AT DP-N1
R.C.B. AT DP-NS
R.C.B. AT DP-N6
R.C.B. AT DP-N7
R.C.B. AT D-N8

ESTIMATED PROBABLE CONSTRUCTION COST

SPREADSHEETS
SAND CREEK MAIN CHANNEL IMPROVEMENTS
PHASE 1 SAND CREEK CHANNEL IMPROVEMENTS
PHASE [l SAND CREEK CHANNEL IMPROVEMENTS
PROPOSED DUBLIN BOULEVARD CROSSING OF SAND CREEK

SAND CREEK TRIBUTARY IMPROVEMENTS
PROPOSED NORTH DIVERSION CHANNEL TR20 DP-147 TO DP-148
PROPOSED DIVERSION SWALE #2 TO CONVEY RUNOFF FROM DRAINAGE BASIN 142 TO THE
FROPOSED NORTH DIVERSION SWALE
PROPOSED STORM DRAINAGE FACILITIES BASIN 145
PROPOSED R.C.B. ALONG BLACK FOREST ROAD AND SHIMMERING CREEK DRIVE
PROPOSED SWALE #1, BASINS 145 AND 146, DIVERTS FLOW TO PROPOSED R.C.B. ABOVE

BASIN 122 OUTFALL

11



APPENDIX (Continued)

ARTERIAL INLETS AND STORM DRAINS OVER 36" DIAMETER
STORM DRAINAGE FACILITIES TRIBUTARY TO PHASE [

SAND CREEK D.B.P.S. POND #2
SAND CREEK D.B.P.S. POND #2 COST ESTIMATE
SAND CREEK D.B.P.S. POND #2 SURCHARGE ANALYSIS
DRAINAGE BOARD MINUTES, DECEMBER. 1993

DRAINAGE MAPS
EXHIBIT MAP PROPOSED D.B.P.S. IMPROVEMENTS

D.B.P.5. DRAINAGE PLAN

RIDGEVIEW SUBDIVISION, EASTERLY PORTION,
MASTER DEVELOPMENT DRAINAGE PLAN
(AMENDMENT NO. 1), NOVEMBER 1999

RIDGEVIEW SUBDIVISION, EASTERLY PORTICN,
MASTER DEVELOPMENT DRAINAGE PLAN
AMENDMENT NO. IT, DEC. 2002

RIDGEVIEW, NORTH EAST PORTION
PRELIMINARY DRAINAGE PLAN

REIMBURSABLE COST ESTIMATE SOUTHERLY PORTION

SAND CREEK NORTH CAREFREE TO SKYSOX STADIUM,
HYDROLOGY ANALYSIS, THRESHOLD BASIN IDENTIFICATION,
BY KIOWA ENGINEERING CORPORATION, FERRUARY 2002.

PRELIMINARY DESIGN OF DBPS BASIN 2 SAND CREEK DETENTION BASIN PLAN AND PROFILE BY
KIOWA ENGINEERING CORPORATION, JULY 2004.

SAND CREEK POND #2 TRIBUTARY BASIN/PLATTED DEVELOPMENT ANALYSIS
FINAL DRAINAGE MAP (2} - RIDGEVIEW AT STETSON HILLS FILING NO. 26

INCLUDED SEPARATE:

M.D.D.P. ~- PRELIMINARY CONSTRUCTION PLANS,
PHASE Il SAND CREEK CHANNEL IMPROVEMENTS
SHEETS 1 THROUGH 12

iv



MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT NO. II
FOR THE EASTERLY PORTION OF RIDGEVIEW SUBDIVISION
AND PRELIMINARY DRAINAGE REPORT FOR
'THE NORTHEASTERLY PORTION OF RIDGEVIEW SUBDIVISION
AND PHASE II SAND CREEK CHANNEL IMPROVEMENTS

PURPOSE

The purpose of this Master Development Drainage Plan (M.D.D.P.), Amendment No. II and
Preliminary Drainage Report is to update portions of the previous M.D.D.P. titled “Master
Development and Drainage Plan Amendment for the Easterly Portion of Ridgeview Subdivision and
Preliminary Drainage Report for Ridgeview Assisted Living Development”, approved December 27,
1999, This updated report identifies major drainage facilities in areas where little landuse and
planning data was previously available, and estimates peak rates of stormwater runoff from on-site
and off-site sources, and outlines, in concept, the necessary drainage improvements to safely convey
stormwater runoff to adequate outfall facilities. This report also presents the latest design data and
concepts for improvements to Sand Creek Phase II. Included in this report is updated construction
cost data for the required major facilities. The concepts presented herein are intended to build on

hydrology of the previous reports titled:

1) "Sand Creek Drainage Basin Planning Study, Preliminary Design Report, City of
Colorado Springs, El Paso County," prepared by Kiowa Engineering Corporation, date of
last revision March 1996.

2) "Master Development Drainage Plan for Ridgeview Subdivision,” prepared by URS
Greiner, Inc., October 23, 1998, (Ridgeview M.D.D.P.)

3) “Master Development and Drainage Plan Amendment for the Easterly Portion of
Ridgeview Subdivisicn and Preliminary Drainage report for Ridgeview Assisted Living

Development”, prepared by JR Engineering, approved December 27, 1999,



While revising the drainage concepts to meet current development plans and environmental

considerations.

GENERAL DESCRIPTION

The easterly portion of Ridgeview Subdivision lies along Sand Creek Reach SC-6 as defined in the
above-referenced D.B.P.S., north of planned Stetson Hills Boulevard and east of Powers Boulevard.
This Amendment addresses only Sand Creek and the area west of Sand Creck as indicated on the
various maps and plans included in the Appendix of this report. For the purposes of this report, the
study area has been divided into north and south portions, The division line for the north and south
areas is along the south boundary of the proposed Dublin Boulevard from the west to the intersection
with Shimmering Creek Drive, south along Shimmering Creck Drive to the existing outfall swale,

and along the south side of the outfall swale to the Sand Creek Channel.

The area east of Sand Creek and north of proposed Dublin Boulevard included in the Ridgeview
M.D.D.P. is currently planned to be a park and not addressed in this report except as related to

channel improvements.

The area east of Sand Creek and south of proposed Dublin Boulevard included in the previous
M.D.D.P. is addressed in a report titled  Final Drainage Report for Indigo Ranch at Ridgeview
Filing Nos. 1 & 2” prepared by Classic Consulting Engineers & Surveyors, LLC, dated August 2001.

The drainage facilities for the southerly portion of the study area are, for the most patt, constructed or
under construction at this time. Thus, that portion of this study is primarily an inventory of the

various drainage reports, constructed facilities and construction cost summaries.

Although the drainage concepts remain as outlined in the previous M.D.D.P. Amendment for the
north portion of the study area, a detailed study to analyze and define drainage facilities for the

current landuse and to address off site flows impacting the proposed development was necded.



The third area requiring a detailed review was Sand Creek Phase Il Channel Improvements. At the
time of the preparation of the previous M.D.D.P. Amendment, the alignments of the major arterials
to include Dublin Boulevard were unknown. In addition, there was not a definite plan for the portion
of the development north of Dublin Boulevard. As these unknowns were revealed, the resulting
grading and drainage requirements impacted the proposed Sand Creek Phase II Channel Plans,
requiring the lowering of the channel to provide proper drainage and balance of the sitc earth
volumes. The resulting channet analysis and preliminary improvement plans are included with this

report.

The Ridgeview Development site is located in eastern Colorado Springs, within Range 65 West,

Township 13 South, Sections 17 and 18, and Range 66 West, Township 13 South, Section 13.

Soils in the study area as mapped by S.C.S. in "Soil Survey of El Paso County Area" are Blakeland
Soil (8) Hydrologic Group A, and Blendon Seil (10) Hydrologic Group B, and a small area of
Stapleton-Bernal (85) Hydrologic Group B and D respectively. A soils map exhbit is included in the
Appendix of this report. Hydrologic Group B soil was assumed in determination of storm water
runoff coefficients. The study area is presently vegetated with native grasses. Willows and
cottonwoods are present in the southerly portions of Sand Creek Channel; see wetlands delineation

for additional information.

EXISTING DRAINAGE CONDITIONS

Sand Creek flows through the study area from north to south. The northerly one-third of Sand Creek
in the study area has a relatively narrow sinuous channel path. A narrow channel has incised 2' — 4"
deep in the historic wider bed of this reach. The incision gives the channel a triangular cross section
at the more narrow locations. This portion of the channel has very little vegetation, except for the

very north end.



The southerly two-thirds of the Sand Creek channel on-site is less sinuous than the northerly portion
and in general has a relatively flat wide trapezoidal section. The southerly one-third of the channel
has considerable willow growth. Preliminary grading for Stetson Hills Boulevard created apond and
wetland area upstream of the Stetson Hills Boulevard crossing of Sand Creek. Since the previous
M.D.D.P. Amendment, construction plans titled “Ridgeview-Sand Creek Channel Improvements,
Construction Drawing-Phase I” have been prepared and approved by the City of Colorado Springs.
Portions of the channel improvements near Stetson Hills Boulevard are under construction at this

time.

A tributary finger projects northwest from the pond to the confluence of two tributaries, one flowing
from off-site through the northwest comer of the site, the second paralleling the main Sand Creek
channel on the west. This finger area contains wetlands. Development surrounding this area is near
completion; note that the peninsula area between the tributary finger and the main channel is
currently proposed to be a park area. Runoff discharge rates have been limited to this area as

outlined in the previous M.D.D.P. Amendment.

Two significant drainages discharge to Sand Creck from the east, D.B.P.S. Basins 139 and 140,
These areas are addressed in the above-referenced report titled “Final Drainage Report for Indigo

Ranch at Ridgeview Filing Nos. 1 & 2” and are not discussed further in this report.

Portions of the Sand Creek Channel and the above-described tributary finger have been delineated as
wetlands by a wetland biologist. Other portions of the Sand Creek Channel have been identified as
“waters of the U.S." Waters of the U.S., including wetlands, comes under the jurisdiction of the U.S.
Army Corps of Engineers (U.S. C.O.E.). A field verification of these U.S. Army Corps of Engineers
jurisdictional areas has been done by Van Truan of the U.S. Army Corps of Engineers. Permit
applications for development in the jurisdictional areas is an ongoing process with the U.S. Army

Corps of Engineers.



PROPOSED DRAINAGE CHARACTERISTICS

As previously noted, Sand Creek has two distinct channel types in the study area. The north portion
has little vegetation is narrow and sinuous. The south portion is a wide flat channel, with vegetation
density increasing from the north transition to the southerly pond location. The issues with the
southerly portion of the channel have been addressed in the referenced approved plans and

improvements on the south end of the channel are under construction.

The different types of channel require different methods of treatment. The previously proposed

treatment measures for the northerly portion included:

1 Regrading and stabilizing the existing channel with 4' high drop structures. The
intent being to approximate the channel section prior to the incision of the historic
bed with drop structures to reduce the channel gradient to between 0.5% and 1.0%.
Selective bank treatment is also proposed.

2) New alignment and excavation of a new segment of channel to eliminate a segment

containing two 90 degrees + bends to standards outlined in (1) above.

Item 1) now includes the use of 2 foot vertical drop structures, sloping grouted boulder
drop structures, a baffle chute drop structure, a check structure and selective bank
treatment.

Item 2) is as previously stated.

M.D.D.P. Amendment No. Il and the previous Amendment both vary from the referenced Ridgeview
M.D.D.P. and Sand Creek D.B.P.S. in the manner that flows from the tributary reach segments 142
and 143 are treated. The M.D.D.P. Amendments are consistent with the previous M.D.D.P. with the
proposed diversion of Reach 142 at Tributary Design Point 147 to Design Point 148 of the main
channel. The D.B.P.S. proposes construction of new channels for Tributary Reach segments 142 and

143 at their existing locations. The previous M.D.D.P. proposes new channel sections for Reach

143.



Both the Ridgeview M.D.D.P. and D.B.P.S. directed flow from constructed channels through the

Tributary Finger Reach Segment 136. However, with the increased signiﬁcance of the wetlands

contained in Reach 136 and the desire to maintain the wetlands area in present condition, it was

determined that Qg flows to the existing tributary channel should be limited to 300 cfs. As

previously stated, this has been done.

The differences in drainage concepts between M.D.D.P. Amendment No. I and previous D.B.P.S.

can be summarnized as follows:

D

2)
3)

4)

5)

6)

7)

8)

9

10)

Open channel diversion of Tributary Design Point 147 to main Sand Creek channel
Design Point 148 (consistent with referenced M.D.D.P.).

Diversion of off-site flows from Basin 142 to main channel Design Point 148.
Basin 146 divided, west portion flowing Basin 145 to Design Point 145, east portion
added to Basm 142,

Collection of flows from Basin 145, Basin 146, and Basin 121 at Design Point 145
and conveyance to Design Point 142 main channel via reinforced concrete box
culvert and open channel.

Basin 123 diverted to same channel noted in (4) above.

Basin 143 diverted to main channel by pipe storm drain through the proposed
subdivision.

Basm 127 conveyed to the main channel pond by pipe storm drain through the
proposed subdivision.

Basin 140 off-site from the east conveyed through the proposed subdivision by pipe
storm drain to the main channel.

Basin 139 off-site, from the east conveyed through the proposed subdivision by pipe
storm drain to the main channel. This drainage was omitted in the D.B.P.S.
Elimination of tributary channel reach segments 142 and 143 and related

improvements, to be replaced with pipe storm drains and open channel diversions.



The proposed Sand Creck alignment and excavation of a new segment of channel, to eliminate a
segment containing two 90°+ bends, will create an oxbow. This oxbow channel is to remain in the
natural/present condition. Some frequent flow subdivision runoff shall be directed to the oxbow to

maintain/promote vegetative growth in the channel bottom.

Except for minor changes in the locations of proposed facilities these concepts have been applied in
designed facilities and apply to the facilities presented in this Amendment except for minor changes

in sub-basin boundaries, which have been accounted in the Rational Analysis presented in this report.

More specifically, for the purpose of estimating the required facilities to implement the above
concepts, the drainage basins were divided into sub-basins and the means required to convey runoff

from the sub-basins to the appropriate outfalls were outlined.

A land use map and hydrologic summary are included in the Appendix of this report. Note that the
lot layouts indicated on the attached drainage maps are preliminary; therefore only major facilities
are addressed herein. Final drainage reports shall address the final design of drainage swales, inlets,

and storm drains.

DRAINAGE BASINS DESCRIPTIONS
For analysis, Basin 145 was divided into Off-Site Sub-Basins, OS 145-1 through OS 145-4 and on-
site Sub-Basins 145-5, 145-6 and D1 through D3.

Sub-Basin 08145-1

Sub-Basin OS 145-1, 12.3 acres, Qs = 20 cfs, Qo0 = 41 cfs, lies to the west of Ridgeview
development. The developed condition land use is assumed to be single family residential. 3.6
DU/Ac. No site-specific grading plan is available for this basin. For the purpose of this report, it is
assumed that the developed condition flows will be routed down a riprap rundown and captured ina

proposed 30” R.C.P. storm drain and conveyed to DP-N2.



Sub-Basin OS145-2

Sub-Basin OS 145-2, 27.1 acres, Qs = 38 cfs, Qo = 81 cfs, lies to the west of Ridgeview
development. The developed condition land use is assumed to be single family residential and
school site. The single-family residential density is assumed to be 2 DU/Ac, as the 5 to 10% existing
ground slope is not conducive to higher density. It is assumed that runoff from this basin will be
gathered in proposed Swale #3 and routed through the proposed subdivision in a 42” R.C.P. o
DP-N2.

Sub-Basin 0S145-3

Sub-Basin OS 145-3, 67.6 acres, Qs = 140 cfs, Qg0 = 258 cfs, lies to the northwest of Ridgeview
development. The assumed land uses are single family residential, 2 DU/Ac., commercial, and
school site. It is assumed that runoff from the basin will be gathered in proposed Swale #1 and

routed to DP-NT1, the proposed 12’ x 6’ R.C.B. along Black Forest Road.

Sub-Basin 0S145-4

Sub-Basin OS 145-4, 6 acres, Qs = 13 cfs, Qyop= 27 cfs, is a small off-site drainage basin directly
north of the proposed Ridgeview Development. The assumed land use is a school site. For the
purpose of this report, it was assumed that runoff from the basin will be collected in proposed Swale

#1 and conveyed to DP-N1, the proposed 12° x 6’ R.C.B. along Black Forest Road.

Sub-Basin 145-5

Sub-Basin 145-5, 15.2 acres, Qs = 25 cfs, Qi90= 51 cfs, is an on-site basin on the west side of the
proposed development. The land use is single family residential, assumed 3.6 DU/Ac. It is assumed
that runoff will be routed to sump inlets at DP-N2. The adjacent high point shall be only high
enough to create a sump condition and allow overflow to continue east as indicated in the attached
Drainage Plans. Note that plugged condition overflow easements shall be provided as shown on the

Drainage Plans.



Sub-Basin 145-6

Sub-Basin 145-6, 26.2acres, Qs = 42 ¢fs, Q199 = 84 cf5, is an on-site basin east of proposed Black
Forest Road. The land use is single family residential 3.6 DU/Ac. It is assumed that runoff will be
routed to internal at-grade inlets and storm drains not addressed in this report and sump inlet(s) at
DP-N3. Note that a plugged condition overflow to Black Forest Road shall be provided. Final

grading shall refiect this requirement.

Sub-Basin OS146-1

Sub-Basin OS 146-1, 102.9 acres, Qs = 149 cfs, Q90 = 279 cfs, is an offsite basin north of the
proposed development. Runoff from this basin currently flows in a natural drainage way to the
intersection of proposed Black Forest Road and the northerly boundary of Ridgeview Subdivision.
Interim grading shall be required to direct this flow into the proposed 9° wide by 6’ high R.C.B. at
DP-N1. The assumed land use for the developed basin is school site, ranchette, commercial and
arterial street. For the purposes of this report, it is assumed that runoff from the basin will be

conveyed to DP-N1, Qs =290 cfs, Qigo= 537 cfs

Sub-Basin 146-2

Sub-Basm 146-2, 7.2 acres, Qs = 20 cfs, Qg9 = 39 cfs, is an on-site basin consisting of the Black
Forest Road (arterial) and adjacent open space. For the purpose of this report it is assumed that
runoff from this basin will be conveyed in the street gutter to sump inlets near the intersection of

proposed Dublin Boulevard.

Sub-Basin D-1

Sub-Basin D-1, 2.0 acres, Qs = 4 cfs, Qq0="7 cfs, lies west of the proposed Ridgeview development
and north of the proposed Dublin Boulevard right-of-way. The assumed Iand use is single family
residential, 3.6 DU/Ac. For the purposes of this report, it is assumed that flow from this basin will

be routed in the north flowline of proposed Dublin Boulevard.



Sub-Basin D-2

Sub-Basin D-2, 4.5 acres, Qs = 14 cfs, Q199 = 27 cf, is the northerly one half of the proposed Dublin
Boulevard west of the intersection with proposed Black Forest Road. The runoff from this sub-basin
will be gathered in the north flow line of proposed Dublin Boulevard and conveyed from the
proposed high point west of the proposed development east to proposed inlet(s) near the intersection

with proposed Black Forest Road (DP-N13).

Sub-Basin D-3

Sub-Basin D-3, 3.3 acres, Qs =12 cfs, Qy00=22 cfs, is the southerly one half of the proposed Dublin
Boulevard west of the intersection with Black Forest Road. Runoff will be conveyed from west to
east in the street gutter to proposed inlets at DP-N14 near the intersection with proposed Black

Forest Road.

Sub-Basin D-4

Sub-Basin D-4, 2.7 acres, Qs = 9 cfs, Qi00= 17 cfs, is the northerly one half of the proposed Dublin
Boulevard east of Black Forest Road. It is proposed that runoff be routed to a sump inlet at DP-11.
Note that a plugged flow condition overflow shall be provided south on Shimmering Creek Drive as

indicated on the attached Drainage Plans.

Sub-Basin D-5

Sub-Basin D-5, 2.5 acres, Qs = 8 cfs, Q0= 16 cfs, is the southerly one half of the proposed Dublin
Boulevard right-of-way east of proposed Black Forest Road. It is proposed that runoff be routed to a
sump inlet at DP-N12. Note that the same plugged condition overflow path as for Sub-Basin D-4
shall be provided.

Basin 121

Basin 121, 15.2 acres, Qs = 26 cfs, Q0= 52 cfs, is an on-site basin east of Black Forest Road. Land
use is single family residential 3.6 DU/Ac. Runoff is to be routed to sump inlets at DP-N4 and
DP-N10. Note that high points indicated are intended to create sump inlets, while allowing plugged

10



condition flow to travel east in the street right-of-way and outfall to Sand Creek as indicated on the

Drainage Plans.

Basin 122

Basin 122, 20.6 acres, Qs =34 cfs, Qo= 69 cfs, is an on-site basin west of Sand Creek. Land use is
single family residential 3.6 DU/Ac. It is proposed that runoff from this basin be routed to the low
point and sump inlets indicated on the drainage plans and that the plugged condition flows path be
provided as shown. Note that the design of the proposed 42” outfall storm drain is critical based on

the 100-year W.S.E. in Sand Creek; calculations are included in the Appendix of this report.

Basin 123

Basin 123, 13.8 acres, Qs =27 cfs, Q90 = 55 cfs, is an on-site basin bounded by Sand Creek on the
east, Dublin Boulevard on the north and Shimmering Creek Drive on the west. Note, a protective
berm 1s proposed on the northwest comner of the site to direct plugged flow condition flows to
Shimmering Creek Drive. This basin shall have its own outfall to the existing swale on the south

side of the site, to be addressed in a Final Drainage Report.

PROPOSED ROUTING DESCRIPTION

Drainage Basins 145, 146, 121 And Sub-Basins D-1 Through D-5

It is proposed that on and off-site runoff from Drainage Basins 145 and 146, located in the area west
of the study area, be collected and conveyed in proposed facilities to D.B.P.S. Design 145 in
accordance with the concepts previously presented. For analysis, Basin 145 was divided into Off-site
Sub-Basins OS 145-1 through OS 145-4 and On-site Sub-Basins 145-5, 145-6 and D1 through D3.
Basin 146 was divided into Sub-Basins OS 146-1 and on-site Sub-Basin 146-2. These sub-basins are
tributary to the proposed Black Forest R.C.B. The Rational Method was used to analyze the sub-
basins and the results were compared to the previous TR20 basin analysis. All data sheets are

included in the Appendix of this report,
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It is proposed that runoff from Sub-Basin OS 145-1, 12.3 acres, Qs = 20 cfs, Qg0 = 41 cfs be
collected and conveyed in a proposed riprap run down to 2 proposed 30” R.C.P. storm drain in Sub-
Basin 1435-5, then conveyed to DP-N2 in the proposed 30” R.C.P. Design data sheets are included in
the Appendix of this report. Note that a plugged condition flow path shall be provided as indicated

on the Drainage Plans.

It is proposed that runoff from Sub-Basin OS 145-2, 27.1 acres, Qs = 38 cfs, Qo0 = 81 cfs be
collected in a proposed stone lined and earthen swale, Swale #3, along the westerly property
boundary to the proposed 42” R.C.P. storm drain and conveyed in the proposed 42” R.C.P. to the
junction with the proposed 30” R.C.P. storm drain in Sub-Basin 145-5 at DP-N2. The combined
flow at DP-N2 is conveyed to DP-N3 in proposed 54 and 60” RCP. Design data sheets for the

swale and storm drains are included in the Appendix of this report.

Note that plugged condition runoff overflow paths shall be provided for the off-site interception

points. These paths shall be addressed in detail in Final Drainage Reports and Grading Plans.

At DP-N2 runoff from the proposed residential Sub-Basin 145-5, 15.2 acres, Qs = 25 cfs,
Qio0= 51 cfs, is intercepted in proposed sump inlet(s) and combined with the flow in the proposed
storm drain, the total flow at DP-N2, Qs = 82 cfs, Qoo = 170 cfs is then conveyed to DP-N3 in
proposed 54” and 60” R.C.P. storm drain. Note that the intended high point is only high enough to
create a sump condition, allowing plugged condition flow to overtop the high point and continue
down the street right-of-way to DP-N3 as indicated on the attached drainage plans, final grading

plans shall reflect this requirement.

At DP-N3 runoff from the proposed residential Sub-Basin 145-6, 26.2 acres, Qs = 42 cfs, Q=84
cfs, is intercepted in proposed sump inlet(s), and lesser storm drains and combined with the flow in
the proposed storm drain, the total flow at DP-N3, Qs =115 ¢fs, Q190=235 cfsis then conveyed in a
proposed 66” R.C.P. storm drain to DP-N6, the proposed 12” wide by 6 high R.C.B. Note that a
plugged flow path is proposed from the DP-N3 location to proposed Black Forest Road, to be

addressed 1n the Final Drainage Report and Grading Plans.
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It is proposed that runoff from Sub-Basins OS 145-3, 67.6 acres, Qs = 140 cfs, Qo0 = 258 cfs, OS
145-4, 6 acres, Qs = 13 cfs, Qp0=27 cfs, and OS 146-1, 102.9 acres, Qs =149 cfs, Q190=279 cfs, be
collected in an earthen swale, Swale #1, and conveyed to DP-N1, Qs =290 cfs, Q199 = 537 cfs, the
proposed 9°x 6” R.C.B. The combined flow is then conveyed in the proposed R.C.B. south along
proposed Black Forest Road to DP-N5. Design data sheets for the swale sections and R.C.B. storm
drain are included in the Appendix of this report.

Note that the interim and final inlet condition at the proposed 12’ x 6’ R.C.B. shall be addressed in
the Final Drainage Report based on both water quality and capacity. Provision shall be made in the
final design of the R.C.B. for extension of a proposed large diameter storm drain north along

proposed Black Forest Road.

Detailed storm drainage for the section of Black Forest Road in the study area shall be addressed in
future Final Drainage Report(s) when the intersection locations, types and street design are known.
The analysis shall address drainage of the super-elevation of the road surfaces and drainage at
intersections. The intercepted flow from the required inlets shall be conveyed to the proposed RCB

along Black Forest Road.

Storm water flow is conveyed from DP-N1 to DP-N5 where a proposed 30” R.C.P. outfall conveys
runoff from DP-N4, one half of Sub-Basin 121, 15.2 acres, Qs = 26 cfs, Qg = 52 cfs, to the
proposed 12” x 6’R.C.B. Note that the intended high point DP-N4 is only high enough to create a
sump condition, allowing plugged condition flow to overtop the high point and continue down the
street right-of-way as indicated on the attached drainage plans, final grading plans shall reflect this

requirement.

The proposed 12” x 6’ R.C.B. conveys the combined flow to DP-N6 the junction with the proposed
66" R.C.P. from DP-N3. The combined flow is conveyed in the proposed 12’ x 6’ R.C.B. to DP-N7.
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It should be noted that a portion of the runoff from the Black Forest Road Basin shall be intercepted
by drainage inlets at intersections and transitions in super-clevation to be addressed in a future
drainage report(s). For the purposes of this MDDP it is assumed that the total basin flow will enter
the proposed storm drainage system at DP-N7. At DP-N7 runoff from the proposed from Black
Forest Road Sub-Basin 146-2, 7.2 acres, Qs = 20 cfs, Q190 =39 cfs, is intercepted in proposed sump
inlets and conveyed to the proposed 12’ x 6” R.C.B. in a proposed 30” R.C.P. storm drain, the total
flow at DP-N7, Qs = 408 cfs, Qo0 = 774 cfs is then conveyed to DP-N8§.

At DP-N8 storm drains from the east and west along proposed Dublin Boulevard enter the proposed
12’ x 6” high R.C.B. From the west it is assumed that the majority of runoff from Sub-Basins D-1,
2.0 acres, Qs = 4 cfs, Qoo =7 cfs, and Sub-Basin D-2, 4.5 acres, Qs = 14cfs, Quo0= 27 cfs, and is
intercepted by proposed at-grade inlet(s) at DP-N13, Qs = 18 cfs, Qg9 = 34 cfs, and conveyed in a
proposed 30” R.C.P. to DP-N14. Flow-by shall be conveyed to the proposed sump inlets in the
Black Forest Road intersection in the street flowline. At DP-N14 it is proposed that the majority of
runoff from Sub-Basin D-3, 3.3 acres, Q5= 12cfs, Q=22 cfs, is intercepted by proposed at-grade
inlei(s) and combined with the flow in the proposed 30” R.C.P. from DP-N13. The combined flow
at DP-N14, Qs =29cfs, Q00 = 55 cfs, is conveyed to DP-N8 in aproposed 36” R.C.P. The flow-by
from DP-N14 will turn the corner into the westerly flow line of Shimmering Creek Road. Flow-by
shall be kept to a minimum as no allowance was made for it in the drainage report for Shimmering

Creek Drive. This shall be addressed in the Final Drainage Report for Dublin Boulevard.

It is proposed that runoff from Basin 121 and Sub-Basins D-4 and D-5 will enter the proposed RCB
along Black Forest Road from the East. Final lot layouts and grading plans are not available at this
time. For the purposes of this report it is assumed that approximately one half of the Basin 121
runoff will enter the proposed storm drainage system at DP-N4, DP-N5 as previously stated and the
remaining portion shall inter the system at DP-N10, DP-N8. The final conditions shall be analyzed

in future drainage reports.

More specifically, runoff from Sub-Basins D-4, D-5 and one half of Basin 121 enter the proposed
12> x 6’ R.C.B. at DP-N8. The runoff from one half of Sub-Basin 121, 15.2 acres, Qs = 26 cfs,
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Qioo = 52 cfs 1s proposed to be intercepted by proposed sump inlets at DP-N10. Note that the
intended high point 1s only high enough to create a sump condition, allowing plugged condition flow
to overtop the high point and continue down the street right-of-way as indicated on the attached
drainage plans, final grading plans shall reflect this requirement. It is proposed that the intercepted
flow at DP-N10 be conveyed to DP-N11 in a proposed 30” R.C.P. At DP-N11, it is proposed that
runoff from Sub-Basin D-4, 2.7 acres, Qs = 9 ¢fs, Qo0= 17 cfs is intercepted by a sump-inlet and
combined with the flow from DP-N10. The combined flow Qs =20 cfs, Q;00=39 cfs is conveyed to
DP-N12 in a proposed 36” R.C.P. At DP-N12, it is proposed that runoff from Sub-Basin D-5, 2.5
acres, Qs = 8 cfs, Qo0 = 16 cfs is intercepted by a sump-inlet and combined with the flow from DP-
N11. The combined flow Qs =27 cfs, Qipo= 50 cfs is conveyed to DP-NS, the proposed 12’ x 6°
R.C.B., inaproposed 36” R.C.P. These drainage issues shall be addressed in detail in final drainage
report(s) for Black Forest Road and Dublin Boulevard to include inlet flow-bys and emergency

overflow paths.

The combined flow at DP-N8, Qs = 450 cfs, Q0= 851 cfs is conveyed in the proposed 12° x 6°
R.C.B. to a proposed riprap splash pool and existing swale outfall to Sand Creek as shown on the

Drainage Plans included in the appendix of this report.

HYDROLOGIC CALCULATIONS
TR-20 Sand Creek Basin Analysis
The following TR-20 analysis is presented from the previous M.D.D.P. Amendment No. I with

comments added in parenthesis:

In order to analyze the effects that the proposed drainage concept will have on the peak flow rates in
Sand Creek, a copy of the TR-20 models that were prepared for the 1996 Revision of Sand Creek
D.B.P.S. were obtained and revised to reflect the current proposed conditions. The models for the
"fully developed” and "existing" conditions were obtained through the City of Colorado Springs
Engineering Division. The computer file for the existing condition model was found to be missing

some data when obtained. This data was recreated for the upsiream watershed, to the extent
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possible, using a hard copy of the model as revised and published in the M.D.D.P. for Ridgeview
Subdivision, by URS Greiner. The Sand Creek D.B.P.S. Technical Addendum does not contain a

copy of the existing condition model.

The above-described "existing" condition model was revised to model the on-site area of this plan in
the proposed "fully developed" condition. All other areas in the model were left in the "existing
condition" as modeled for the D.B.P.S. The model was cut off at proposed Stetson Hills Boulevard
as development has occurred downstream, thus the existing condition model does not reflect the
current conditions there. Very little has changed in the watershed upstream of Stetson Hills
Boulevard since the B.B.P.S. model was prepared. The purpose of including this model was to
demonstrate the minimal effect that development of the on-site area will have on the peak flow rates

in Sand Creek.

The D.B.P.S. developed condition model was also revised to model the on-site area of this plan in
the proposed fully developed condition. As described earlier in this report, the most significant
difference between the current on-sife drainage plan and the plan for the on-site area as proposed in

the D.B.P.S. is the location of runoff routing to Sand Creek.

Runoff curve numbers (R.C.N.), basin areas, time of concentration, and conveyance factors were

adjusted to reflect the current proposed plan for the on-site area.

The proposed plan calls for the existing pond located north of proposed Stetson Hills Boulevard to
remain with its pre-project water surface elevation. The routing effects of this pond were included in

the models prepared for this report.
The modified existing and developed condition models were run to simulate both the 10-year and

100-year 24-hour rainfall events consistent with the D.B.P.S. modeling. Rainfall depths of 3.0" and

4.4" respectively were utilized for the 10-year and 100-year events.
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A copy of the model input data files and summary tables generated by the models are included in the
Appendix of this report. Also included in the Appendix are copies of spreadsheets used to calculate
times of concentration, and runoff curve numbers, along with summary tables containing sub-basin
data and data pertaining to the major analysis points of interest. Some hydrographs pertaining to

major analysis points of interest along Sand Creek are also contained in the Appendix.

The above-mentioned summary tables and hydrographs contain flow data generated by both the
original D.B.P.S. model and the current modified model for the developed condition. As one might
expect the predicted peak flow rates in Sand Creek through the on-site area for the proposed
developed condition are up to 25 percent higher than the flow rate predicted by the D.B.P.S. for the
same condition. This is due to the elimination of the parallel channel located west of Sand Creek,
and the addition of the flow from that channel further upstream than was previously proposed. The
tables and graphs will demonstrate that the current predicted developed condition peak flow rate is
only slightly (3.5%) above the D.B.P.S. predicted peak rate at Stetson Hills Boulevard. Downstream
of this point the current predicted developed condition peak flow rate is less than the D.B.P.S.
predicted peak rates due to changes in the timing of the peak brought about by the onsite changes and
the modeling of the small Stetson Hills Pond as a detention Basin. (Although the net area of the pond
flooding decreased slightly with the construction of the drop structures upstream of Stetson Hills
Boulevard the effect on peak flow rates is insignificant, and far less than the margin of error in the

analysis.)

The lack of data for the "existing condition" D.B.P.S. model throughout the on-site area prohibits
comparison with the revised model. The predicted 100-year peak rate in Sand Creek at Stetson Hills
Boulevard in the existing condition was reported in the D.B.P.S. as 3,230cfs. The revised model
predicts 100-year flow rate at this location of 3,380cfs. The revised model condition is fully
developed onsite, and the D.B.P.S. "existing condition" upstream. This increase is insignificantina

channel of this size.

It should be noted that the D.B.P.S. requires four (4) detention basins to be constructed in the

upstream watershed near Woodmen Road to regulate flows as future development occurs. (These
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basins are part of the assumed developed condition and thus are part of the developed condition

model.)

Rational Method Basin Analysis

The individual basins were divided into sub-basins and analyzed using the rational method. It is
noted that some of the basins and routed flows represented tributary areas larger than 100 acres, the
normal limit for Rational Analysis. The purpose of the Rational Analysis is to estimate the sizes of
the smaller facilities and bridge the gaps between the TR-20 data points. Since the results compared
well with the TR-20 Analysis results, they are more than adequate for the level of design and
estimating required for this report, particularly when the number of unknowns in the study area is

considered.

Composite C values were estimated for each sub-basin based on land use, density, the City of
Colorado Springs Drainage Criteria Manual and previous studies. Composite C value computation

spread sheets are included in the Appendix of this report.

Storm water routings were done by the Rational Method using weighted "CA" coefficients of the
sub-basins identified above and on the enclosed drainage map. Analysis spreadsheets and a

summary of the stormwater routing flows are included in the Appendix of this report.

HYDRAULIC CALCULATIONS

Pipe diameters, reinforce concrete box culvert dimensions, and channel sections were estimated with
Haestad Methods, Inc. FlowMaster v5.10 software using the Manning's Formula, pertinent data
sheets are included in the Appendix of this report.

Street capacities were estimated using the City of Colorado Drainage Criteria manual graph of

Discharge vs. Street Slope for residential ramp curb (34' flowline to flowline), and Flow Master

v5.10 for irregular sections.
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It should be noted that the information in this report is preliminary in nature and shall be analyzed

thoroughly in future drainage reports, based on final grading and street plans, etc.

FLOODPLAIN STATEMENT

After approval of the Amendment No. 1 study, a Conditional Letter of Map Revision (CLOMR)
application was prepared and submitted to FEMA for adjustment of the floodplain delineation in
accordance with Sand Creek Channel Improvement Plans prepared at that time. The CLOMR request
was approved based on the submittal information, FEMA Case No.: 00-08-2 dated September 21,
2000. Phasc I Sand Creek improvement plans are within the intent of the CLOMR submittal, the
minor changes will be documented in Letter of Map Revision submittal. The changes in the Phase 1T
Sand Creek Channel improvement plans are significant to include the Dublin Boulevard crossing,
considerable lowering of the proposed chamnel, minor changes in alignment, and reduction in the

limit of upstream disturbance to lessen the impact on wetlands.

Preliminary Phase Il Sand Creek Channel Improvement Plans have been included with this report to
include preliminary 10, 100, 500 year floodplain limits. The floodplain limits are based on HEC-
RAS analysis of the proposed channel using flow data from the above noted CLOMR submittal. The
flow data closely matches both the FEMA, FIS flow data and the TR-20 analysis data. A copy ofthe
preliminary HEC- RAS analysis and flow data summary sheet titled “Sand Creek Project Flow
Rates” are included in the Appendix of this report.

These changes are being coordinated with the local flood plain administrator even through the
original concepts have been followed. The end result shall be revision of the F.E.M.A. floodplain, as
determined by Flood Insurance Rate Map Community Panel Number 80841C0537, effective March
17, 1997. Additional analysis of Sand Creck Channel is proposed to further define the channel

improvements previously discussed and indicated on the preliminary plans included with this report.
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CONSTRUCTION COST OPINION

Reimbursable Costs
The following are total reimbursable costs defined in the referenced Sand Creek D.B.P.S.

This data is from the D.B.P.S. Table X1II-2, "Drainage Conveyance Cost Estimate with Selected

Alternatives,” page 63.

MAIN CHANNEL TOTAL REIMBURSABLE
SEGMENT NO. COST
137 6 Grade Controls/ Selective Linings $ 638,250
185 2 Grade Controls/ Selective Linings 5 87,650
141 4 Grade Controls/ Selective Linings $ 436,300
Partial 148-1 $ 30,700
TOTAL $ 1,193,400

The following data is from the D.B.P.S. Table VIII-3, "Tributary Drainage Conveyance Cost
Estimate Sand Creek, Center Tributary and West Fork Sand Creek,” page 72.

UPPER SAND CREEK TOTAL REIMBURSABLE

TRIBUTARY SEGMENT NO. COST
136 West Tributary 3 Grade Controls/ 100-YR Riprap Channel 5 436,500
142 West Tributary 8 Grade Controls/ 100-YR Riprap Channel $ 1,123,200
143 West Tributary 8 Grade Controls/ 100-YR Riprap Channel $ 682,000
145 West Tributary 4 Grade Controls/ 100-YR Riprap Channel $ 265,200
140 East Tributary 1 Grade Control / 100-YR Riprap Channel $ 85400
$ 2,592,300
TOTAL $ 3,785,700

The following data is from the D.B.P.S. Table VIII-4, "Roadway Culvert Crossing Cost Estimate
Sand Creek Basins," page 76.
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REACH DRAINAGEWAY CROSSING REIMBURSABLE

ROADWAY NUMBER SEGMENT TYPE COST
Jedediah Smith Rd. SC-6 136 2-8'Hx10'W CBC $ 90,000
Peterson Road SC-6 140 6'Hx7'W CBC $ 27,000
Dublin Boulevard SC-6 142 6'Hx9'W CBC $ 36,000
Jedediah Smith Rd. SC-6 143 6'Hx10'W CBC $ 31,200
Dublin Boulevard SC-6 145 6'Hx10'W CBC $ 46.800

TOTAL $ 231,000

The following data is from D.B.P.S. Table VIII-9, "Sand Creek Drainage Basin Planning Study, City

Bridge Fee Calculation".
TOTAL TOTAL
CROSSING 1995 DBPS EST CITY COST REIMBURSABLE
ROADWAY TYPE TOTAL COST (1) COST
Stetson Hills 3-8HX10'W CBC $ 222,000 $ 84,360 $ 137,640
Jedediah Smith Rd. 3-8'Hx10'W CBC $ 66,600 3 9,990 $ 56,610

Peterson Road 80' Clear Span Bridge $ 512,000 $ 194,560 $ 317,440
Dublin Boulevard 80’ Clear Span Bridge $ 512000 $ 194 560 $ 317.440

$ 1,312,600 $ 483,470 $ 829,130

An exhibit map of the D.B.P.S. proposed improvement locations is included in the appendix of this
report.

As previously discussed in the section "Proposed Drainage Characteristics,” of this M.D.D.P.,
conceptual changes of drainage patterns from the previous D.B.P.S. are proposed. In addition, there
are changes in the routing of both Jedediah Smith Road and Peterson Road that will require
adjustments in fee calculations. The following estimates of probable construction costs have been

prepared for the reimbursable improvements outlined in this M.D.D.P.



PROPOSED REIMBURSABLE IMPROVEMENTS

AND ESTIMATED PROBABLE PROJECT COST

The probable project costs presented in the following analysis are based on year 2002 construction

costs plus 15% for engineering and contingencies.

Sand Creek Main Channel Improvements

The proposed improvements include:

1) South portion of channel, Phase I Improvement, construction of grade control structures,
selective bank treatment, low flow channel redirection, minor regrading, and a combination
level control drop structure at the existing pond outlet. (See estimate of Probable
Construction Cost in Appendix)

Total Estimated Probable Project Cost: $ 1,765,083

2) North end of main channel, Phase II Improvements, construction of drop structures, baffle
chute drop structure check structure, widening of the channel bottom, placing of selective
bank treatments, excavation of channel realignment, and lowering of the channel slope to
between 0.5% and 1%. (See estimate of Probable Construction Cost in Appendix)

Total Estimated Probable Project Cost: S 1,317,500

Main Channel Total Estimated Probable Project Cost $ 3,082,583

Note that the previous D.B.P.S. allotted $1,193,400 for the Phase I and II channel improvements
The increase can be atfributed to more extensive treatment proposed for the northerly (Phase 1T}
section of the channel, which is sparsely vegetated, and in need of drop structures and grade
stabilization, and in Phase 1, the required level control/drop structure at the existing channel pond

outlet,
Sand Creek Tributary Channel Improvements

1) Proposed open channel, north diversion, from TR20 Desi gn Point 147 to main channel TR20
Design Point 148. Proposed channel bottom width is 18", with 3:1 side slopes.
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Approximately 550 linear feet of channel, excavation, drop structure(s) and transition to the

existing channel.

This concept is not included in the D.B.P.S. However, this improvement eliminates the need
for channel improvements for tributary channel segment 142 indicated in the D.B.P.S. (See

estimate of Probable Construction Cost in Appendix, Sheet PC#4, 1.)
Total Estimated Probable Project Cost: $ 237,982

2) Drainage Basin 142 proposed Swale#2 to collect and convey runoff from off-site Basin 142

to the Sand Creek Main channel via the proposed north diversion channel in 1) above.

This concept is not included in the D.B.P.S. However, as with Item 1 above this
improvement helps eliminate the need for channel improvements to poorly defined tributary
channel segments 142 and 143 outlined indicated in the D.B.P.S. (See estimate of Probable

Construction Cost in Appendix)
Total Estimated Probable Project Cost: $ 9,560

3) Construction of facilities to intercept runoff at the perimeter of the proposed development
and convey flows through TR20 Design Point 145 to the Sand Creek main channel estimated
as follows:
L V”“ ?{
Storm drainage Facilities, Basin 145, to include Swale #3, storm drain, riprap run down, 547, K

60" and 66" R.C.P. storm drains. (See estimate of Probable Construction Cost in Appendix.)

5 F

seprd 2l

(ﬁpﬁ’ ub-Total Estimated Probable Project Cost: $ 341,300 o pe®
jA l;;_ & i"’-‘!\)u 2

)\ Storm drainage Facilities, to include R.C.B. along Black Forest Road and Shimmering Creek
/" Drive, wing walls, headwalls, riprap, excavation and backfiil. (See estimate of Probable

6&) Construction Cost in Appendix.)
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2B N
1,335,323

Sub-Total Estimated Probable Project Cost:

Construction of Swale #1 to divert flows to the proposed 12’ x 6° R.C.B. alongflacl_( Forest
wafh
Road. (See estimate of Probable Construction Cost in Appendix.) J }:f& ) ot P e
L ?95 LAV ENd Stk
1‘7 Sub-Total Estimated Probable Project Cost: $ 230,045
YR
AV
This concept is not included in the D.B.P.S. However, as with Item 1 and 2 above, this
improvement also diverts flow from the lower reaches of channel segments 142 and 143
outlined in the D.B.P.S. J Jotul
& o~
Total Estimated Probable Project Cost: $ 1,906,668
4) Previously constructed southerly swale to divert flows in the west branch tributary to the

main channel of Sand Creck. The swale was designed m conjunction with the temporary

¥ detention pond constructed with Filings 31 through 33. Estimated construction costs per the
P p

“Preliminary/Final Drainage Report For Ridgeview at Stetson Hills, Filings 31 Through 33"

15 $87,000 plus 15% for engineering and contingencies yields a probable project cost of

$100,050.
Total Estimated Probable Project Cost: $ 100,050
5) Phase I, previously designed/constructed storm drain outfalls south of Dublin Boulevard to

convey flows from M.D.D.P. Basins 124, 125, 126, 127, 128, and 143 to main and west
branches of Sand Creek. These facilities are as designed in the approved final drainage
reports for the various Filings. Reimbursable storm facilities were determined vsing the
following criteria:

" Designed for 100-year event

" Regional facilities which provide outfall for multiple filings

a 487 diameter or larger

Total Estimated Probable Project Cost: 5 829,391



Tributary Channel Improvements:
Total Estimated Probable Project Cost: $ 3,083,651

In summary, the total reimbursable construction costs for the study area outlined inthe D.B.P.S. are:

* Sand Creek Main Channel: (Excludes box crossing at Dublin Boulevard) $§ 3,082,583

s Tributary Improvements: $ 3,083,651
¢ Total Estimated Reimbursable Project Cost: $ 6,166,234

Those facilities not included in the D.B.P.S. must be brought before the Drainage Board for

consideration of cost reimbursement.

The construction cost estimates are based average construction costs for the 2002 construction
season. JR Engineering, LLC cannot and does not guarantee that the construction cost will not vary
from these opinions of probable construction costs. Thesc opinions represent our best judgment as

design professionals familiar with the construction industry and this development in particular.

Sand Creek Bridge Reimbursable Construction Costs
Asnoted previously a 3-cell R.C.B. crossing is currently planned for the proposed Dublin Boulevard

crossing of Sand Creek. An eighty-foot long clear span bridge was plamned in the D.B.P.S.

It should be noted that the Jedediah Smith Road crossing of Sand Creek and Peterson Road Bridge

have been eliminated from the D.B.P.S. original concept.

Proposed Dublin Crossing of Sand Creek
Proposed Dublin Boulevard crossing of Sand Creek, to include 3-cell R.C.B., headwalls, wing walls,
retaining walls, and riprap splash pool. Note this replaces the proposed 80° clear span bridge
included in the D.B.P.S. (See estimate of Probable Construction Cost in Appendix, sheets.)

Total Estimated Probabie Project Cost: $ 1,127,862
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Note that the D.B.P.S. allotted $512,000 of which $317,440 was considered reimbursable for this

crossing.

The above differences in drainage facilities and associated construction costs should be brought

before the Drainage Board for consideration of cost reimbursement and adjustment of basin fees.

JR Engineering, LLC cannot and does not guarantee that the construction cost will not vary from
these opinions of probable construction costs. These opinions represent our best judgment as design

professionals familiar with the construction industry and this development in particular,

SAND CREEK D.B.P.S. DETENTION BASIN #2 AT SKYSOX STADIUM

Sand Creck Detention Basin number 2 is the northerly of the two ponds within the Springs Ranch
development identified in the Sand Creek Drainage Basin Planning Study (D.B.P.S.). The detention
basins are intended to decrease peak discharges to lower portions of Sand Creek. Sand Creek Pond
#1 construction was completed in 2003 and construction of Pond #2 will be based upon reaching
identified hydraulic milestones within the affected portions of the basin. An overview of previous
analyses of the timing estimates for the construction of Sand Creek Detention Basin No. 2 asrelated
to proposed development has been provided. Additionally, a revised cost estimate for the proposed
land acquisition and construction of Pond #2 has been provided based upon a comparative analysis
of the actual construction cost for Pond #1 and a prelimimary design of Pond #2 provided by Kiowa
Engineering (see appendix). Kiowa Engineering is currently updating both the hydrology and
hydraulics of Pond #2 and intends to provide a preliminary design report detailing both anticipated

timing and assumed construction cost.

Based upon the hydrology analysis prepared for the City of Colorado Springs by Kiowa Engineering
Corporation, revised March 14, 2002, the condition tri ggering the need for the development of Pond
#2 is reaching the bank full capacity for the channel into Detention Basin #1. An additional
hydrologic model was compiled specifically to determine the development criteria meeting this
condition. Portions of the basin development determined to be critical are located within the
Ridgeview Subdivision. The report by Kiowa Engineering Corporation specifically identified
D.B.P.S. basins 40 through 44, and 85, as “Threshold Development Basins”(see Threshold
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Development Basins Map in appendix). These basjus are located within northerly portions of the
Ridgeview and Indigo Ranch Subdivisions. Currently these basins range from completely developed
to master planned, but undeveloped (see appendix). Based upon the current level of development in
the threshold basins, the five to seven year timeframe to full development noted in the Kiowa study
appears reasonable. Construction of Pond #2 is likely to be required by the end of 2007.

The initial estimates in the D.B.P.S., which set the pond land and pond facilities fees, are based upon
the generalization that the total cost for the pond, land acquisition and construction, would be equal
to $10,000.00 per acre-ft of storage. Pond #2 as delineated in the D.B.P.S. is designed to detain 243
acre-ft, with a preliminary cost basis of $2,430,000.00. An update to the initial cost estimate for the
purpose of establishing the Pond #2 surcharge, was provided in the original “Ridgeview Master
Development Drainage Plan (M.D.D.P)”, by URS Greiner in September 1998. This cost estimate
based upon a contractor’s preliminary bid determined the pond cost to be $2,273,423.00, and
determined the original required surcharge to be $693.00 based upon a theoretical construction year
of 2010 for Pond #2.

This report has provided an updated cost estimate for Pond #2 based upon newly available
information; an updated Pond location and preliminary sketches of Pond #2, and actual construction
costs for Pond #1 (constructed in 2003). The preliminary construction cost estimate for Pond #2 is
$2,756,790.00 (see appendix). The preliminary land acquisition cost for Pond #2 is $784,591.00.

The basis for funding of Pond #2 was established in the URS Greiner M.D.D.P, dated Qciober 23,
1998. The calculations provided in the M.D.D.P are based on assumptive rates of development both
within the Ridgeview Development and general Sand Creek Basin for generating adequate fees for
land acquisition and construction of Pond #2. The calculations also assumes that general basin pond
land and pond facilities fees outside of the Ridgeview development are utilized for construction of
Pond #1 prior to 2004, year 6 of the funding analysis, and are unavailable for construction of Pond
#2. General pond land and pond facilities fees collected within the Ridgeview Subdivision were
assumed held for construction of Pond #2 when required. This analysis was prepared in order to
determine the “Additional Surcharge Fee for Pond #2” which has been collected on platted land
within the Ridgeview Subdivision since Drainage Board acceptance.

The initial funding basis assumed that development within the Ridgeview Subdivision would be ata
rate of approximately 47 acres per year through the year 2010, the target year for pond construction.
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the appendix. Calculations within the appendix show that funding for pond construction would be
available for the proposed 2007 construction based upon the following the URS Greiner M.D.D.P
assumptions:
¢ General Pond Land and Facilities Fees coliected from Ridgeview Subdivisions slated for
Pond #2 construction were set-aside for that purpose.
» The Pond Surcharge proposed in the URS M.D.D.P was collected on land plaited within the
Ridgeview Subdivision from 1999 to the present.
» General Pond Land and Facilities Fees collected outside of the Ridgeview Subdivision would
be available for Pond #2 construction starting in 2004.
e The provided cost estimate for both land acquisition and construction of Pond #2 as detailed
in the appendix is viable.
» Projected development rates both inside the Ridgeview Subdivision and in the overall Sand

Creek Basin are realized.

However, the assumption that general pond land and facilities fees paid within Ridgeview for the
years 1999 through 2004 was not realized creating a projected shortfall of approximately $1,342,002
in the proposed construction year of 2007.

Currenily Kiowa Engineering is updating the Drainage Basin Planning Study for Sand Creek and
providing a more detailed design for pond #2. This proposed study will more accurately define the
construction cost estimate for pond #2 and the required construction timeline. Based upon current
development the 2002 Kiowa analysis theorizing construction of Pond #2 in 2007 appears
reasonable. Pond #2 is likely to be required in 2007 and projected collected fees will not meet the

projected construction cost at that time,

DRAINAGE, BRIDGE, AND POND FEES
The area within Sand Creek Basin is subject to the drainage, bridge, and pond fees. The following

July 27, 2004 Revision to the 2004 Fee Schedule rates apply. Fees shall be posted prior to plat

recordation.
Drainage Fees: $7,448/acre
Bridge Fees: $468/acre
Pond Fees:

28



Actual platting within the Ridgeview Subdivision has exceeded the original estimation as detailed in
the appendix. Calculations within the appendix show that funding for pond construction would be
available for the proposed 2007 construction based upon the following the URS Greiner M.D.D P
assumptions:
¢ General Pond Land and Facilities Fees collected from Ridgeview Subdivisions slated for
Pond #2 construction were set-aside for that purpose.
e The Pond Surcharge proposed in the URS M.D.D.P was collected on land platted within the
Ridgeview Subdivision from 1999 to the present.
e (eneral Pond Land and Facilities Fees collected outside of the Ridgeview Subdivision would
be available for Pond #2 construction starting in 2004.
e Theprovided cost estimate for both land acquisition and construction of Pond #2 as detailed
in the appendix is viable.
* Projected development rates both inside the Ridgeview Subdivision and in the overall Sand

Creek Basin are realized.

However, the assumption that general pond land and facilities fees paid within Ridgeview for the
years 1999 through 2004 was not realized creating a projected shortfall of approximately $1,329,910
in the proposed construction year of 2007.

Currently Kiowa Engineering is updating the Drainage Basin Planning Study for Sand Creek and
providing a more detailed design for pond #2. This proposed study will more accurately define the
construction cost estimate for pond #2 and the required construction timeline. Based upon current
development the 2002 Kiowa analysis theorizing construction of Pond #2 in 2007 appears
reasonable. Pond #2 is likely to be required in 2007 and projected collected fees will not meet the

projected construction cost at that time.

DRAINAGE, BRIDGE, AND POND FEES
The area within Sand Creek Basin is subject to the drainage, bridge, and pond fees. The following

July 27, 2004 Revision to the 2004 Fee Schedule rates apply. Fees shall be posted prior to plat

recordation.
Drainage Fees: $7,448/acre
Bridge Fees: $454/acre
Pond Fees:
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Land: $589/acre
Facilities: $1,637/acre

Surcharge:  $820/acre

SUMMARY
Proper implementation of the concepts presented in this M.D.D.P. Amendment No. II will provide
for the development of the proposed site without undue impacts to the receiving watercourse and

surrounding developments.

The final location/routing of all stormwater conveyances shall result from final drainage reports. At

that time, the necessary drainage easements, tracts or rights of way shall be defined.

The implementation and maintenance of the plugged flow drainage paths as outlined is of utmost
importance for protecting of property in the case of either storm intensities greater than the design

storm or plugged inlet(s). This shall be addressed in final drainage reports and plans,

The TR-20 analysis of Sand Creek modeling of the proposed drainage concepts presented in this
M.D.D.P. predicted only a 3.5% increase over the D.B.P.S. model for the peak flow rate developed
condition at Stetson Hills Boulevard. Sand Creek flow rates through the site will be increased due to
diversion of the westerly tributaries upstream of their present confluence. The increased rates are
reflected in the flow data used for the final design of proposed Sand Creek Channel improvements.

The design flow rates are tabulated in the appendix of this report.

PREPARFED BY:

JR Engineering

David L. Mijares, E.IT.
Project Manager

/dlm/9104.89/reports/MDDP feb2003 rev ang 2004.doc
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Land: $586/acre
Facilities: $1,637/acre
Surcharge:  $820/acre

SUMMARY
Proper implementation of the concepts presented in this M.D.D.P. Amendment No. I will provide
for the development of the proposed site without undue impacts to the receiving watercourse and

surrounding developments.

The final location/routing of all stormwater conveyances shall result from final drainage reporis. At

that time, the necessary drainage easements, tracts or rights of way shall be defined.

The implementation and maintenance of the plugged flow drainage paths as outlined is of utmost
importance for protecting of property in the case of either storm intensities greater than the design

storm or plugged inlet(s). This shall be addressed in final drainage reports and plans.

The TR-20 analysis of Sand Creek modeling of the proposed drainage concepts presented in this
M.D.D.P. predicted only a 3.5% increase over the D.B.P.S. model for the peak flow rate developed
condition at Stetson Hills Boulevard. Sand Creek flow rates through the site will be increased due to
diversion of the westerly tributaries upstream of their present confluence. The increased rates are
reflected in the flow data used for the final design of proposed Sand Creek Channel improvements.

The design flow rates are tabulated in the appendix of this report.

PREPARED BY:

JR Engineering

David L. Mijares, E.IT.
Project Manager

fdIny9104.89%/reports/MDDP feb2003 rev aug 2004.doc

29



REFERENCES

1.

10.

City of Colorado Springs/County of El Paso Drainage Criteria Manual dated November
1991.

Soils Survey of El Paso County Area, Colorado Soil Conservation Service.

“Sand Creek Drainage Basin Planning Study Preliminary Design Report,” KIOWA
Engineering Corporation, dated March 1996.

“Master Development Drainage Plan For Ridgeveiw Subdivision,” URS Greiner, Inc., dated
October 23, 1998.

“Master Development and Drainage Plan Amendment for the Easterly Portion of Ridgeview
Subdivision and Preliminary Drainage report for Ridgeview Assisted Living Development”,

prepared by JR Engineering, approved December 27, 1999.

CLOMR Application for a Portion of Sand Creek, (Sand Creek 2000 CLOMR/LOMR) and
Submittal Plans and Data, prepared by JR Engineering, CLOMR approved by FEMA
September 2002.

“Final Drainage Report For A Portion Of Ridgeview Sand Creek” prepared by JR
Engineering, approved May 15, 2002.

Construction Plans Titled “Ridgeview-Sand Creek, Inline Pond Grade Control”, sheets 1

thru 4, prepared by JR Engineering, approved May 3, 2002.

Construction Plans Titled “Ridgeview-Sand Creek, Channel Improvements, Phase 17,

Sheets 1 thru 14, prepared by JR Engineering, approved May 20, 2002.

“Preliminary/Final Drainage Report for Ridgeview at Stetson Hills Filing No. 30"
prepared by JR Engineering, approved March 22, 2001.

30



11.

12

13.

14.

15.

16.

17.

18.

19,

“Preliminary/Final Drainage Report for Ridgeview at Stetson Hills Filings 31 through 33”
prepared by JR Engineering, approved October 31, 2001.

“Addendum to Preliminary/Final Drainage Report for Ridgeview at Stetson Hills Filings
31 through 33" prepared by JR Engineering, approved March 04, 2002,

“Preliminary/Final Drainage Report for Ridgeview at Stetson Hills Filing 34” prepared by
JR Engineering, approved November 07, 2002.

“Preliminary Drainage Report for Ridgeview North Phase 1 (Villages A, B, and C)”
prepared by JR Engineering, approved May 20, 2002.

“Final Drainage Report for Ridgeview at Stetson Hills Filings Nos. 21 and 22" prepared
by JR Engineering, approved July 23, 2002.

“Final Drainage Report for Ridgeview North, Filing No. 20" prepared by JR Engineering,
approved August, 2001.

“Final Drainage Report for Tndigo Ranch at Ridgeview Filing Nos. 1 & 2” prepared by
Classic Consulting Engineers and Surveyors, dated August 2001.

“Sand Creek Hydrology Analysis Upper Sand Creck Basin Sand Creek Detention Basin No.
27, prepared by Kiowa Engineering Corporation, revised March 14, 2002,

“Sand Creek Detention Basin No. 1 Colorado Springs, CO”, by Mallon Development
Company, dated April 2, 2003.

31



APPENDIX



VICINITY MAP



PROPQOSED
S5CHOOL SITE

POWERS BLYD.

POWERS BLYD.

N

S

&/
/

~

PETERSON RD.
(FUTURE)

{(FUTURE)
TUTT BLYD,,

STETSON! BLYD.

VICINITY MAP i’
N.T.S.

JOB NO. 29104.90
12/23 /02
SHEET 1 OF 1

() JR ENGINEERING

A Subsidiary of Westrian

4310 ArrowsWest Drve » Colorado Springs, CO 80507
13-593-2580« Fax 795086613 « wwwirergneering com




F.E. M. A. FLOODPLAIN MAP



S¥S0 TINYd SNIOP

FUTURE DUBLIN BLVD.

ZONE AE

ZONE X

17

yilin

AFPHEOXIMATE SCALE IN FEET

500

CITY OF COLORADQ SPRINGS

0806060

UNINCORPORATED AREAS— .
020059

SLIANIMT 31vHO4d0D AMNNOD OSYd 13

EL PASO COUNTY

SONIIdS 0AvHO10D 40 .

%E%Fq_az»r FLOOD INSURANCE PROGRA

FIRM
FLOOD INSURANCE RATE MAP
EL PASO COUNTY,

COLORADO AND
INCORPORATED AREA

PANEL 537 OF 1300

ISEE MAF INDEX FOR PANELS NOT PRINTEI

CONTAINS:

CORPORATE LIMITS

CMMUNITY HUABER PANEL  SUFF

CSUOAADD SPRINGS. CTY OF QB00E0 9537 F
E. PAST COUNYY,
UNINCORPORATED AREAS 2us0s3 0537 F

MAP NUMBE
(18041C0537

EFFEGTIVE DATI
MARCH 17, 19¢

STETSON HILLS BLVD.

Federal Emergency Management Agen




SOIL MAP



85

—

= N(1457746

SN 4
; &
1 ZAN =
" -:'_ , &
j>y< \ : 5/4 87«
N ., ’ . g
‘ N N L O E 4 %
. ) YKl SCROOLSITE X7 %
X oK 254 %
1 4 Y ; - .". "‘. . ‘(‘
N
AN
N RN SN
LR R
B - S % & 4

A -
]

ERKS
SRS

oSoetes
KRR
SELKKS

NN
/\E\//\\\//\\/ NN

%
A
e

58
03008

SN

O 0

STETSON HILLS BLYD.

Z
SNVNVN

LEGEND:

BLAKELAND LOAMY SAND "A"

BLAKELAND COMPLEX "A"

BLENDON SANDY LOAM "B

STAPLETON— "B", BERNAL SANDY LOAM "D"

TRUCKTCN SANDY LOAM "B"

DRAINAGE BASIN BOUNDARY
SOIL TYPE BOUNDARY

DRAINAGE BASIN LABELS

1000 500 1000 2000
n— T — '
SCALE: 1" = 1000
SQURCE:
"SHEET NO. 9 QF 37 SOILS TYPES
EL PASO COUNTY, AREA RIDGEVIEW MDDP
COLORADO,” USDA, SOIL AMENDMENT NO. I
CONSERVATION SERVICE. JOB NO. 29104.80
12/23/02
SHEET 1 OF 1
() JR ENGINEERING
A Subsidiary of Westrian

4310 ArrowsWes! Drve = Colorado Sprngs, OO 80907
N9-393-2593 = Faxr 713~528-6613 « wwwijrengineeringcom’




LAND USE MAP



e,

.,

»

LI PP L

FUTURE DUBLIM-BEYD:: -

‘0

yNPARK SITE

{ PROPOSED

T
J

FUTURE STETSON HILLS BLVD.

-’

LS L

.,

.

e

A}

LEGEND:

8 BLAKELAND LOAMY SAND "A"

BLAKELAND COMPLEX "A"

10 BLENDON SANDY LOAM "B"
85 STAPLETON- "
97

TRUCKTON SANDY LOAM "B”

------------ DRAINAGE BASIN BOUNDARY

SOIL TYPL BOUNDARY

DRAINAGE BASIN LABELS

LARGE LOT RESIDENTIAL

SINGLE FAMILY RESIDENTIAL

SCHOOL SiTE

RANCHETTE

% MULTI FAMILY RESIDENTIAL

B", BERNAL SANDY LOAM "D"

97 N

1000 500 0 1000 2000
— i i
SCALE: 1" = 1000
SOURCE:
| LAND USE
(1) FIG. 1I-3, SAND CREEK BASIN

PLANNING STUDY PREPARED BY
KiOWA ENGINEERING CORPORATION.

(1) SCHOOL SITE, BASIN 123
MULTI—-FAMILY RESIDENTIAL
UPDATED BY JR ENGINEERING

RIDGEVIEW MDDP
AMENDMENT NO i
JOB NO. 29104.90
12/23/02
SHEET 1 QF 1

@ JR ENGINEERING

A Subaldlary of Wastrian

4310 ArrowsWes! Crve « Coloradn Springs, CO 80907
T9-593-2533 « Fax 713-528~6613 » wwwyrengneeringcom




HYDROLOGIC CALCULATIONS
TR-20 SAND CREEK BASIN ANALYSIS

TABLE - MAJOR DESIGN POINT DATA SUMMARY
DEVELOPED CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE — MAJOR DESIGN POINT DATA SUMMARY
EXISTING CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE — SUB-BASIN DATA SUMMARY
DEVELOPED CONDITION D.B.P.S. MODEL
ON-SITE DEVYELOPED CONDITION

TABLE — SUB-BASIN DATA SUMMARY
EXISTING CONDITION D.B.P.S. MODEL
ON-SITE DEVELOPED CONDITION

TABLE - TR-20 TIME OF CONCENTRATION ESTIMATE
HYDROGRAPH - D.B.P.S. SECTION 37
HYDROGRAPH - D.B.P.S. SECTION 48
HYDROGRAPH ~ D.B.P.S. SECTION 20

TR-20 ROUTING SECTION 143
TR-20 ROUTING SECTION 141
TR-20 ROUTING SECTION 137, 185, 186
TR-20 INPUT & OUTPUT DATA FILES



EAST PORTION OF RIDGEVIEW

TR-20 ANALYSIS

UPPER SAND CREEK DEVELOPED CONDITION DBPS MODEL
REVISED TQ REFLECT PROPOSED CNSITE CONDITION

MAJOR DESIGN POINT DATA SUMMARY

5/25/98
BESIGN POINT DRAINAGE AREA (mi‘} [100 YEAR TIME OF PEAK {hrs} | 100 YEAR PEAK FLOW (cfs)
DEPS |CURRENT DBPS CURRENT DBPS CURRENT DBPS CURRENT
45 145 047 0.47 6.09 5.08 841 853~
47 147 1.55 1.82 6.2 6.19 539 644
48 148 6.75 8.37 7.18 7.17 2477 2633
i42 8.96 7.24 2698
41 141 7.13 8.31 7.27 7.23 2524 2759
85 185 7.33 9.74 7.26 6.18 2545 3381
37 137 9.98 10.04 6.2 6.27 3268 3600
91" 10.04 6.37 3384
29 29* 10.86 10.89 6.29 6.5 3710 3690
30 3o 12.19 12.16 6.22 5.37 6105 5251
25 25" 12.61 12.58 6.16 6.17 6654 5439
20 20" 13.51 13.48 5.08 6.08 8536 7367
98 og™ 13.51 13.48 6.53 6.64 4883 4577
13 13* 14.5 14.47 6.63 6.75 5070 4722
99 gorr 16.04 16.01 6.24 6.24 3666 3580

* This point represents the outflow from the small pond @ Stetson Hills Boulevard/
flow under Stetson Hills in the current model. 1t is equivalent in location to
peint 37 in the DBPS model.

** This analysis point is downstream of the site

*** Downstream limit of DBPS model for Upper Sand Creek

****This flow rate was calculated in the context of the overall Upper sand Creek Drainage Basin
An independent runoff analysis of the watershed contributing to this point should be performed
prior to the design of downsiream conveyance facilities.




EAST PORTION OF RIDGEVIEW

TR-20 ANALYSIS

UPPER SAND CREEK EXISTING CONDITION DBPS MODEL
REVISED TO REFLECT DEVEILLOPED ONSITE CONDITION

MAJOR DESIGN POINT DATA SUMMARY

5/25/98
DESIGN POINT DRAINAGE AREA (mi*) 100 YR TIME OF PEAK (hrs) 100 YR PEAK FLOW (cfs)
DBPS |CURRENT| DBPS CURRENT DBPS CURRENT DBPS CURRENT
45 145 b 0.47 * 8.17 il 430
47 147 * 1.62 > 6.31 - 661
48 148 * 8.37 ** 6.80 ** 3134
42 142 ** 8.96 * 6.89 - 3239
41 141 * 8.31 ** £.88 b 3303
85 185 b 9.74 - 5.87 o 34086
37 137 " 10.04 bl 8.97 bl 3430
91* 10*** 10.04 b 7.05 3230+ 3380

* This point represents the outflow from the small pond @ Stetscn Hills Boulevard/

flow under Stetson Hills in the current model. It is equivalent in location to
paint 37 in the DBPS model,

** Data not found. The existing condition model output is not included in the Sand Creek
DBPS Technical Addendum. A copy of the computer model on disk was received but a

portion of the data was corrupt.

*** Data taken from Sand Creek DBPS Table IiI-2

NOTE: The flow rates listed as "current” reflect a condition in which the offsite watershed is in the "existing

condition” as analyzed for the Sand Creek DBPS and the on-site area is fully developed per the

current plan.




EAST PORTION OF RIDGEVIEW
PRELIMINARY TR-20 ANALYSIS

UPPER SAND CREEK DEVELOPED CONDITION DBPS MODEL
REVISED TO REFLECT PROPOSED ONSITE CONDITION

SUB-BASIN DATA SUMMARY

5/25/89

BASIN AREA TC* RCN PEAK RUNOFF (cfs)
1.D. (acres) |(sg-miles) (hrs) Q4o Qo0
121 32 0.05 0.4 76 34 73
122 19 0.03 0.36 76 22 46
123 26 0.04 0.35 81 38 76
124 13 0.02 (.41 81 18 35
125 19 0.03 0.46 80 24 48
126 51 0.08 0.45 79 62 125
127 47 0.07 0.39 82 68 132
128 26 0.04 0.39 75 26 &6
137 70 3.1 0.44 80 91 180
139 96 0.15 0.63 84 124 233
140 211 0.33 0.65 79 196 406
141 32 0.05 0.42 67 16 45
142 38 0.06 0.53 81 47 93
143 160 0.25 0.43 82 235 450
145 154 0.24 0.32 86 321 567
146 115 0.18 0.45 75 107 235

* The methodology used to calculate times of concentration (TC) for this analysis
was utilized in order to produce TCs similar to those utilized in the Upper
Sand Creek Drainage Basin Planning Study Model.



EAST PORTION OF RIDGEVIEW
PRELIMINARY TR-20 ANALYSIS

UPPER SAND CREEK EXISTING CONDITION DBPS MODEL
REVISED TO REFLECT DEVELOPED ONSITE CONDITION

SUB-BASIN DATA SUMMARY

5/25/99
BASIN AREA TC* RCN |PEAK RUNOFF (cfs)
1.D. (acres) [{sg-miles)] (hrs) Qg Q400
121 32 0.05 0.40 76 34 73
122 19 0.03 0.36 76 22 46
123 28 0.04 0.35 81 38 76
124 13 0.02 0.41 81 18 35
126 19 0.03 0.46 80 24 48
126 51 0.08 0.45 79 62 125
127 45 0.07 0.39 82 69 132
128 26 0.04 0.329 75 26 56
137 70 0.11 0.44 B0 g1 180
139* 96 0.156 0.63 76" 75 165
140** 211 0.33 0.65 B54** 55 178
141 32 0.5 0.42 87 16 45
142* 38 0.06 0.53 80" 7 29
143 160 0.25 0.43 82 235 450
145** 154 0.24 0.50 72 106 255
146 115 0.18 0.48 g2 30 106

* The methodology used to calculate times of concentration (TC) for this analysis
was utilized in order to produce TCs similar to those utilized in the Upper
Sand Creek Drainage Basin Planning Study Model.

** Sub-basin is all or partially outside of the on-site area. RCN is based on
a weighted average of the on-site developed area and the off-site
undeveloped propoerty.



FULLY DEVELOPED CONDITION TIME OF CONCENTRATION ESTIMATE

MASTER DEVEILLOPMENT DRAINAGE PLAN

RIDGEVIEW

5/18/99

BASIN QVERLAND FLOW SWALE OR STREET FLOW CHANNEL OR S.0. FLOW TOTAL  [TOTAL
ID. L () P, n S (M) [TCminy [TYPE  |L(r) S(%) [v(ps) [TCtmin) |[TYPE |t (f) S(%) V(ps) [TCImim) [TC(min} [TC(hrs)
121 50 2 0.24 0.02 16.59 ST 1300 2 2.9 7.47 0.00 24.06 0.40
122 90 2 0.24 0.02 16.59 ST 10006 2.5 3.2 5.21 0.00 21.80 0.36
123 20 2 0.24 0.02 16.59 ST 300 3 35 143 CH 1700 1 10 2.84 20.85 0.35
124 o0 2 0.24 0.02 16.59 ST 950 T 2.1 7.54 50 350 i 10 0.58 24.71 0.41
125 a0 z 0.24 0.02 16.59 ST 1300 1 7. 1032 SO 300 1 10 0.50 27 41 0.46
126 90 z 0.24 0.02 16.59 ST 1850 2.2 3.0 10.28 ) 200 2 12 0.28 27.15 0.45
127 80 2 0.24 0.02 16.59 ST 1100 40 4.1 447 SD 1490 1 11.0 2.26 73.37 0.39
128 90 2 0.24 0.02 16.59 ST 1750 18 4.4 6.63 SD 250 1 & 0.38 23.60 0.39
137 30 2 0.24 0.02 16,59 ST 1200 1 2.1 9.52 SD 300 1 1 0.45 26.67 0.44
139 ) 2 024 0.02 16.59 ST 2800 13 24 19.44 SD 1250 1 11 1.89 37.93 0.63
140 90 2 0.24 0.02 16.59 ST 2600 1 2.1 20.63 ) 1300 1 K 1.97 3920 0.65
141 a0 Z 0.24 0.02 16.59 ST 1500 ] 2.9 8.62 0.00 25.21 047
142 ) z 0.24 0.02 16.59 ST 3500 4 41 14.23 CH 700 1 10 1.17 31.99 0.53
143 ) Fl 0.24 0.02 16.59 ST 1600 4 4.1 6.50 SD 1800 i 14 3.00 26.10 0.43
145 50 2 0.24 0.02 10.37 5T 1400 4 4.1 560 5D 3300 4 18 3.08 19,11 0.32
146 90 2 0.24 0.02 16.59 5T 1500 3 3.5 714 SD 3500 4 18 3.24 26.98 0.45

SHEET FLOW Ti=0.007(NL)"*/(P2)°%5"*

STREET AND SWALE VELOGITY PER TR-55, Figure 3-1 BASED ON A ESTIMATED AVERAGE SLOPE AND FLOW PATH

CHANNEL VELOCITY PER MANNINGS BASED ON APPROXMATE SECTION AND FLOW RATE

STORM DRAIN VELOCITY PER MANNINGS BASED ON AN ESTIMATED STORM DRAIN SiZE
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TR-20 ROUTING SECTION 143
Table

Rating Table for Trapezoidal Channei

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

untitled,fm2
CHANRNEL, 12' BOTTOM WIDTH
Trapezoidal Channel

Manning's Formula
Discharge

Constant Data

Mannings Coefficient 0.030
Channel Slope 0.010000 f/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V
Bottom Width 12.00 ft
Input Data
Minimum Maximum increment
Depth 1.00 5.00 0.50 #
Rating Table
Depth Discharge Velocity Flow Areq
(ft) (cfs) (fs) - ($+2)
1.00 65.01 4.33 5
1.50 134,71 5.44 25
2.00 229,53 B6.38 36
2.50 351.03 7.20 4¢
3.00 500.93 . 7.95 63
3.50 681.00 8.65 19
4.00 893.03 9.30 96
4,50 1,138.78 9.92 15
5.00 1,420.00 10.52 135

o1/
05.00:48 PM

Haestad Methods, Inc.

FlowMaster v5.10
Page 10of 1

JR Engineering, Lid.

37 Brookside Road Waterbury, CT 08708 (203) 755-1686



TR-20 ROUTING SECTION 1Y)

Table
Rating Table for Trapezoidal Channel

Project Description

Project File untitled.fm2

Worksheet SAND CREEK UPPER REACH
Flow Eiement Trapezoidal Channel

Method Manning's Formula

Solve For Discharge

Constant Data

Mannings Coefficient 0:035

Channel Slope (.007500 fi/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H : Vv
Bottom Width 50.00 ft
input Data
Minimum Maximum increment
Depth 0.50 6.50 0.50 ft
Rating Table
Depth Discharge Velocity Flow Areq
(ft) (cfs) (ft/s) (£+?)
0.50 58.39 2.27 26
1.00 187.12 3.53 53
1.50 371.53 4.54 82
2.00 606.57 5.42 1
2.50 889.75 6.19 1 HY
3.00 1,219.81 6.89 11
3.50 1,596.11 7.54 2110
4.00 2,018.46 8.14 249
4.50 2,486.95 8.70 295
5.00 3,001.85 9.24 325
5.50 3,563.57 9.74 YA
6.00 4,172.63 10.23 40P
6.50 482961 10.69 '

JR Enginearing, Ltd.

AR -3 oy rm B

FlowMastar v5.10



Table

Rating Table for Trapezoidal Channel

Project Description

Project File untitied.fm2
Worksheet SAND CREEK LOWER REACH
Flow Element Trapezaoidal Channel
Method Manning's Formula
Solve For Discharge
Constant Data
Mannings Coefficient 0.060
Channe! Slope 0.017000 fi/ft
Left Side Slope 1.000000H .V
Right Side Slope 1.000000H: VvV
Bottom Width 120.00 ft
Input Data
Minimum Maximum Increment
Depth 0.50 5.00 0.50 ft
Rating Table
Depth Discharge Velocity FLow AREA
(ft) (cfs) (f/s) Fe2)
0.50 121.94 2.02 60
1.00 386.82 3.20 12.0
1.50 759.74 417 182
2.00 1,226.29 5.03 244
2.50 1777.59 5.80 306
3.00 2,407.37 8.52 369
3.50 3,110.92 7.20 432
4.00 3,884.46 7.83 496
4.50 4,724,94 8.43 560
5.00 5,629.78 9.01 624

JR Engineering, Ltd.
u8:AB:08 PM . Haestad Methads, Inc, 37 Brookside Road Walerbury, CT 06708 {203) 755.1688 Page 1 of 1

TR-20 ROUTING SECTI0NS rgg
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FlowMastler v5.10



TR-20 ANALYSIS
SAND CREEK D.B.P.S. EXISTING CONDITION MODEL MODIFIED TO
REFLECT FULLY DEVELOPED CONDITION IN ON-SITE AREA
INPUT DATA FILE



JOB TR-20 SUMMARY  NOPLOTS
TITLE 001 UPPER SAND CREEK -DBPS U24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA
ITLE IN DEVELOPED COND 24 HR TYPE ILA STRM (100R10-YR,AMC=2)FN:EXJRMDDP,DAT

5 RAINFL 1 .50
8 2,000 .0025 0.005 .0075 0.010
8 0.015 0.020 0.025 0.030 0.050
8 0.060 0.100 0.700 0,750 0.780
8 0.798 0.820 0.830 0.840 0.850
8 0.860 0.865 0.870 0.885 0.890
8 0.900 ~ - 0:905 0.910 0.915 0.921
8 0.927 0.933 0.940 0.945 0.950
B 0.955 0.960 0.945 0.970 0.975
B 0,980 0.983 0.985 0.988 0.990
8 0.993 0.995 0.598 1,000 1.000
9 ENDTBL
¢ XSECTN 137 1.0
3 0.0 0.0 0.0
8 1.0 386.0 120.0
3 1.5 760.0 182.0
3 2.0 1226.0 264,0
8 2.5 1777.0 306.0
8 3.0 2407.0 369.0
3 3.5 3110.0 432.0
8 4.0 3884.0 496.0
8 4.5 4725.0 560.0
| 5.0 5630.0 624.0
7 ENDTBL
2 XSECTN 141 1.0
} 0.0 0.0 0.0
} 1.0 187.0 53.0
8 1.5 372.0 82.0
R 2.0 606.0 112.0
j 2.5 890.0 144.0
3 3.0 1220.0 177.0
8 3.5 1596.0 211.0
4.0 2018.0 248.0
3 4.5 2487.0 285.0
3 5.0 2001.0 325.0
5.5 3563.0 366.0
6.0 4173.0 408.0
¥ ENDTBL
? XSECTN 143 1.0
0.0 0.0 0.0
8 1.0 65.0 15.0
8 ' 1.5 135.7 24.8
2.0 229.5 36.0
. 2.5 351.0 48.8
8 3.0 500.9 63.0
3.5 681.0 78.7
4.0 893.0 96.0
8 4.5 1138.8 114.8
a 5.0 1420.0 135.0
ENDTBL
£ XSECTN 185 1.0
8 0.0 0.0 0.0
1.0 386.0 120.0
- 1.5 760.0 182.0
2.0 1226.0 244.0
2.5 1777.0 306.0

3.0 2407.0 369.0




ENDTBL
XSECTN

ENDTBL
STRUCT

oo OO WO DKo o o G 0 G N O MO

8

¢ ENDTBL
& RUNOFF
& REACH

6 RUNOFF
& ADDMYD
& REACH

6 RUNOFF
& ADDHYD
6 RUNOFF
& ADDHYD
6 RUNOFF
6 REACH

& ADDHYD
& RUNOFF
6 REACH

& ADDHYD
6 RUNOFF
& ADDHYD
6 REACH

& RUNOFF
& ADDHYD
& RUNOFF
& ADDHYD
& RUNCFF
& REACH

& RUNOFF
& ADDHYD
6 REACH

& ADDHYD
6 REACH

& RUNOFF
6 ADDHYD
6 REACH

& RUNOFF

186

8z
174
74

173
75

81
175

ag
176

76

172
&8

77
79
178
78

177

m
7l

170
70

1

74

73

75

75

75

77

7

78

71

-

[T N B 8 ]

[ Y

MW = AW PR WN e T W P N e B W RS b U s B s W B e W s g —a

Mt B W N Y e s D -
. = = s m .

1.5
4.0
4.5

ocwVwowowouUuooo

57.
58.
59.
60.
61.
62.
a3,
64,

3110.0
3884.0
4725.0
5630.0

0.0

386.0
760.0
1226.0
T
« 2407.0
3110.0
3884.0
4725.0
5630.0

120.
460.
Q64.
1584.
2304,
3108.
3986.

0.19
2300.0
0.18

2800.0
0.12

0.12

0.39
3850.0

D.22
4100.0

Q.17

1700.0
0.10

0.25
.29
3000,
.88

3350,

38s0.
.36

2300,
231

432.0
496.0
560.0
624.0

0.0
120.0
182.0
244.0
306.0
369.0
432.0
496.0
560.0
624.0

2.6
5.8
9.6
141
19.4
25.6
32.8

&7.0
0.9
&7.0

0.7
67.0

67.0

67.0
0.6

67.0
0.6

67.0

0.8
67.0

67.0

67.

67.0

70.

.3
70,

0.19
1.53
0.48

1.53
.70

.33

0.51
1.56

0.39
}.56

¢.68

1.53
.34

56
.29
1.56
0.44

1.56

1.63
30

1.63




ADDRYD
REACH

RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF
ADDHYD
REACH

RUNOFF
ADDHYD
ADDHYD
REACH

RUNOFF
ADDHYD
REACH

RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF
ADDHYD
REACH

RUNOFF
ADDHYD
REACH

ADDHYD
REACH

RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDRYD
RUNOFF
REACH

RUNOFF
ADDHYD
REACH

ADDHYD
RUNOFF

RUNOFF
ADDHYD

RUNOFF
ADDHYD
REACH
ADDRYD
REACH
RUNOFF
ADDHYD
RUNOFF
REACH
RUNGFF
ADDHYD
REACH
RUNOFF

4
3
1
4
1
3
1
4
3
1
4
4
3
1
4
3
1
4
1
4
1
3
1
4
3
1
4
3
4
3
1
4
1

4
1
4
1
3
1

4

3
4
1
3
1
4
3
1
4
3
4
3
1
4
1
3
1
4
3
1

01
187 3
B7
B7 3
72
169 2
69
69 3
186 2
085
87 1
87 4
163 1
63
63 2
160 4
60
60 1
5%
60 4
&8
167 1
&7
67 3
164 2
64
6 3
159 1
&0 5
151 2
51
311
49
511
52
511
65
158 1
58
581
152 5
31 3
62
161 3
61
611
150 3
50
50 2
149 1
51 4
148 3
48
148 1
66
157 3
57
57 2
154 1

1200.
+04

.25

3000.

.25

1400.
R
4600.

.16

4400,
.15

16
.22
3300.
.27

2500.
.25

3300.

4000.
.15

.10
.19
.10
3600.
A7
3500.
.25
3400.

.13

3950.
W13

2400.

3300.
.15

0.31
2300.0
0.16

3500.0
0.25

70.
70.

B
70.

70.

&5.

60,

6.0

.8

59.

.5

59.

55.

55.

65,

B4,

53,

55.

57.0
0.8
60.0

0.5
60.0

1.64
14

.23
1.55
.80
1.51
1
1.64
43

1.65
»41

.33
.65

1.3
1.52

1.62

1.65
.39

.34
.60
.75
1.63

.43

1.63

1.63

1.62
.23

.80
1.53
0.53

1.61
.58




& ADDHYD
& RUNOFF
& REACH
& ADDHYD
6 RUNOFF
& ADDRYD
& REACH
& RUNOFF
6 ADDHYD
& REACH
& RUNOFF
& ADDRYD
& RUNCFF
& ADDHYD
6 ADDHYD
6 REACH
& RUNOFF
6 ADDNYD
& RUNOFF
& ADDHYD
6 RUNOFF
6 RUNOFF
6 ADDHYD
& RUNOFF
& ADDHYD
& REACH
& RUNOFF
& ADDHYD
& ADDHYD
6 REACH
6 RUNCFF
& ADDHYD
& RUNOFF
6 ADDHYD
& REACH
6 RUNOFF
& ADDHYD
& RUNOFF
6 ADDHYD
& RUNOFF
& ADDHYD
& REACH
6 RUNOFF
& ADDHYD
é RUNOFF
& ADDHYD
6 RUNOFF
6 RUKOFF
& ADDHYD
& ADDHYD
& RESVOR
ENDATA
7 INCREM
7 COMPUT
ENDCMP
7 COMPUT
ENDCHP
ENDJOB

N = =) o=y O

54
56
155
54
54
54
153
53
53
147
47
147
142
147
148
141
122
143
141
143
145
146
145
121
145
143
123
142
142
186
124
141
140
141
185
125
185
139
185
143
185
137
128
137
137
137
126
127
137
137

82

g2

23

NN"‘UIN—lNNN—‘N--ll-l-"--IU-IN—II‘U—ibl-hN-IIJ'IlA—ll.rl—-lhu—lNu—BWN—DN—QONUﬂdUOWﬂU’NH—I

91

1

0.15
3450.0

0.25

2050.0
0.17

2300.0
0.27

£.06

2100.0
0.03

0.24
0.18

0.05
1900.0
0.04
700.0
Q.02

0.33

1100.0
0.03

0.5
0.25

3300.0
0.04

0.1

a.08
€.07

.083
0.0

0.0

60.0
0.6

60.0

0.5
74.0

0.4
60.0

60.0

76.0

67.0

72.0
62.90

¥5.0

81.0

64.0

80.0

76.0

82.0

80.0

79.0
82.0

b.4

3.0

0.23
1.53

1.61
0.41

1.62
0.45

.53

.36
0.42

.30
0.48
40
.35
41

.65

0.46
0.63

.43

.39

44
0.3%
111

1.012 01

1.002 ™M

01 100-YR

02 10-YR




TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY DEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION
IN ON-SITE AREA
MODEL OUTPUT




XSECTION 72
XSECTION 169
XSECTION &9
STRUCTURE &9
XSECTION 188

RUNOFF
REACH
RUNOFF
ADDHYD
REACH

XSECTION 486
STRUCTURE 87
STRUCTURE &7
XSECTION 1563
XSECTION 63

RUNOFF
ADDHYD
ADDHYD
REACH

RUKOFF

STRUCTURE &3
XSECTION 160
XSECTION &0
STRUCTURE &0
XSECTION 59

ADDHYD
REACH

RUNOFF
ADDHYD
RUNOFF

STRUCTURE &0
XSECTION 648
XSECTION 167
XSECTION &7
STRUCTURE 47

ADDHYD
RUNOFF
REACH

RUNDFF
ADDHYD

XSECTION 1464
XSECTION 64
STRUCTURE &4
ASECTION 159
XSECTION 60

REACH
RUNOFF
ADDHYD
REACH
ADDHYD

XSECTION 151
XSECTION 51
STRUCTURE 51
XSECTION 49
STRUCTURE 51

REACH

RUNGFF
ADDHYD
RUNOFF
ADDHYD

ASECTION 52 RUNOFF

‘R20 XEQ 05-25-99 18:02
REV PC 09/83(.2)

49
.25
.Th
T4
5.38

5.38
L15
3.53
.10
5.63

.19

[ T N
NN N

[P R [ P R S [ A T | (Y [P S I I G
LRI LN I VT VRN ) Lot LS B L% R o Y] NN NN

N NN

- % A o ek
NN N NN

UPPER SAND CREEK

IN DEVELOPED COND 24 HR TYPE 1A STHM (100810-YR, AMC=2 ) FN: EXJRMDDP ,DAT

.08 .0 4.40 24.00 1.60 ---
.08 .0 4.40 24.00 1.60 ---
.08 .0 4.40 24.00 1.460 .-
.08 .0 4.40 24.00 1.60 ---
.08 .0 4.40 24,00 1.60 1.08
.08 .0 4.40 24.00 1.60 ---
.08 .0 4.40 24.00 1.60 ---
.08 .0 4.40 24,00 1.46 .-
.08 .0 4.40 24.00 1.46 ---
.08 .0 4.40 24.00 1.33 me-
.08 0 4.40 24.00 1.45 ---
.08 .0 4.40 24.00 1.45 ---
.08 o 4.40 24.00 1.33 -.-
.08 .0 4.40 24.00 1.45 .-
.08 .0 4.40 24.00 1.27 -
.08 .0 4.40 24.00 1.44 ---
.08 .0 4.40 24.00 .96 ve-
.08 .0 4,40 24.00 .95 .-
.08 .0 4.40 24.00 .96 ---
.08 .0 4.40 24.00 96 ---
.08 .0 4.40 24.00 .96 ne-
.08 .0 4.40 24.00 .91 A
.08 .0 4.40 24.00 94 ---
.0a .0 4 .40 24,00 %4 ---
.08 .0 4.40 24.00 1.37 ek
.08 .0 4.40 24.00 1.37 ---
.08 4.40 24.00 .91 -
.08 0 4.40 24.00 1.36 -
.08 -0 440 24.00 .70 ---
.08 0 4.40 24.00 1.35 ---
.08 0 4.40 24.00 .70 .-

-DBPS U24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA

6.04
6.15
6.38
6.17
6.26

é.12
6.25
6.44
6.54
6.16

6.56
6.68
6.15
6.68
6.11

6.68
6.32
6.51
6.98
6.62

6.78
6.68
6.75
6.92
6.69

6.84
6.16
6.84
6.14
6.84

6.30

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?} INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.;

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION
FRUCTURE CONTROL ~ DRAINAGE TABLE MOIST TIME  =-reeec-mecoccmevoovann.. RUNOFF
10 QPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION
(3G MI) (HR}  (HR) (iN) (HR) (IN) (FT)
ALTERNATE 1 STORM 1
RUCTURE 51 ADDHYD 5.82 1 2 .08 .0 4.40 24,00 1.33 ---

354.53
327.64
148.01
448,49
44B,35

36.52
491.03
2655,49
2570.67
133.14

2611.75
2539.50
128.14
2566.56
144.66

2589.30
87.71
75.67
55.40

116.49

113.08

60.27
172.56
166.83

22,22

2606.44
81.05
2620.02
40.52
2626.55

50.73

JOB 1

PEAK DISCHARGE

TIME
(HR)

6.83

RATE
(CFS)

2646.38

1418.19
1310.6
672.0
B897.0
896.7

1130.3
892.8
636.8
616.5
832.2

603.2
586.5
854.2
572.9
904.1

358.0
398.7
344.0
205.2
237.7

230.8
2411
233.2
225.4
507.8

484.5
540.3
473.8
405.2
466.5

267.0

SUMMARY
PAGE 9

434.7




XSECTION 173

XSECTION 75
STRUCTURE 75
XSECTION 73
STRUCTURE 75
XSECTION 81

XSECTION 175
STRUCTURE 75
XSELTION 80
XSECTION 176
STRUCTURE 75

XSECTION 76
STRUCTURE 75
XSECTION 172
ASECTION &8
STRUCTURE 77

XSECTION 77
STRUCTURE 77
KSECTION 79
XSECTION 178
XSECTION 78

STRUCTURE 78
XSECTION 177
STRUCTURE 77
XSECTION 171
XSECTION 71

STRUCTURE 71
XSECTION 170

TRZ20 XEQ 05-25-99

REACH

RUNOFF
ADDHYD
RUNOFF
ADDKYD
RUNOFF

REACH
ADDHYD
RUNOFF
REACH
ADDHYD .

RUNGFF
ADDHYD
REACH
RUNOF F
ADDHYD

RUNOFF
ADDHYD
RUNOFF
REACH

RUNGQFF

ADDHYD
REACH
ADDHYD
REACH
RUNOFF

ADDHYD
REACH

18:02

REV PC 09/83(.2)

.37

.12
49
.12
.61
39

.39
1.00
w22

.22
1.22

A7
1.39
1.39

.10
1.49

.25
1.74
.29

.88

1.17
1.17
2.9%
2.91

3.27
3.27

¥
]
N i Ry [T T A e Y L P R S

B . T R S Y

LAV LN B LV I N R V] DN NN N N NN NN NN NN

N NN

L2}

.08
.08
.08
.08
.08

.08
.08
.08
.08
.08

.08
.08

4.40

4.40
4.40
4.40
4.40
4,49

4.40
4.40
4.40
4,40
4,40

4.40
4.40
440
4.40
4.40

4.40
4.40
§.40
4.40
4,40

4.40
4.40
4.40
4.40
4.40

4.40
4.40

24.00

24.00
24.00
24.00
24.00
24.00

24,00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24,00

24.00
24.00

1.40

1.40
1.40
1.40
1.40
1.40

UPPER SAND CREEK -DBPS UZ4EX.DAT MODEL CHANGED TO RELECT ONSITE AREA

IN DEVELOPED COND 24 HR TYPE TIA STRM (100&10-YR,AMC=2)FN:EXJRMDDP ,DAT

6.25

6.33
6.25
6.21
6.25
6.20

6.36
6.28
6.14%
6.29
6.28

6.31
6.28
6.28
6.1
6.27

6.23
6.26
6.08
6.20
6.16

6.17
6.28
6.27
6.40
6.08

6£.39
6.47

SUMMARY TABLE 1 - SELECTEC RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD
STRUCTURE CONTROL
10 DPERATION AREA #
(5Q M1
ALTERNATE 1 STORM 1
]
XSECTION 70 RUNOFF .31 1
XSECTION 70 ADDHYD 3.58 1
XSECTION 187 REACH 3.58 1
XSECTION 87 RUNOFF .04 L]
STRUCTURE 87 ADDHYD 3.62 1

RAIN ANTEC MAIN

NN NN N

DRAINAGE TABLE MOIST TIME
COND

INCREM BEGIN

(HR)

(HR}

PRECIPITATION

RUNOFF

AMOUNT OURATION AMOUNT

(IN)

4,40
4.40
4.40
4.40
4.40

(HR)

24.00
24.00
24.00
24.00
24.00

(IN)

1.60
1.43
1.43
1.61
1.44

ELEVATION
(FT)

346.58

75.13
418.87
92.61
510.06
304.01

271.28
754.36
206.24
168.33
922.26

107.47
1029.19
1029.19

100.20
1097.78

182.71
1278.88
318.12
284,15
762.75

1041.8%
$98.05
2264.92
2132.94
455.82

2249,04
2242,92

JOB 1

PEAK DISCHARGE

TIME
(HR)

6.1
6.47
6.47
6.00
6.47

360.53
2338.19
2338.19

61.57

2344.87

236.7

626.1
854.8
7Yy
836.2
779.5

695.6
754.4
937.4
765.2
756.0

632.2
740.4
740.4
1002.0
736.8

730.9
735.0
1097.0
979.8
B66.8

890.4
853.0
778.3
733.0
1266.2

687.8
685.9

SUMMARY
PAGE B

1163.0
653.1
653.1%

1539.2
647.8

4




14.11
14.11
14.94
14.94
13.77
15,77
16.60
16.60
17.43
17.43
18.26
18.26
19.09
19.09
19.92
19.92
20.75
20.75
21.58
21,58
22.41
22.41
25.24
23.26
24.07
24.07

D1SCHG
ELEV
DISCHG
ELEY
DISCHG
ELEV
DISCHG
ELEY
DISCHG
ELEV
DISCHG
ELEV
DisSCHG
ELEV
DISCHG
ELEV
D]SCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV

114.28
57.95
58,57
57.82
96.33
57.80

103.50
57.86

100.79

57.84

94.14
57.78
89.58
57.75
89.30
37.74
85.35
57.71
70.07
57.58
53.91
57.45
47.09
57.3¢
46.33
57.39

112.58
537.94
R7.65
57.81
86.91
57.81

103.53
57.86

100.39
57.84
93.40

* 57.78

89,45
57.75
89.34
57.74
84.09
57.70
68.62
57.57
52.58
57.44
46.68
57.39
46.16
57.38

EXECUTIVE CONTROL OPERATION ENDCMP

EXECUTIVE CONTROL OPERATION ENDJOB

20 XEQ 05-25-9%9 1
REV PC 09/83¢.2)

8:02

110.81
57.92
96.90
57.81
97.64
57.81

103.40
57.86
99.94
57.83
902.7
57.77
89.34
57.74
89.38
57.74
82.69
37.69
67.16
57.56
51.48
57.43
46.34
57.3%
45.81
57.38

109.01
57.91
95.32
57.80
98.50
57.82

103.15
57.86
99.40
57.83
92.08
57.77
B9.27
57.74
89.39
57.74
a1.18
57,68
65.66
37.55
50.60
57.42
46.11
57.38
45.25
57.38

107.22
57.89
95.89
57.80
99.45
57.8%

102.83
57.86
98.79
57.82
91.53
57.76
89.23
57.74
89.3D
37.74
79.59
57.66
64.07
57.53
49.92
37.42
46.00
57.38
44,48
57.37

COMPUTATIONS COMPLETED FOR PASS

105.48
57.88
95.61
57.80

100.44
37.84

102.48
57.85
98.10
57.82
91.04
57.76
8%.20
57.74
89.0%
57.74
77.95
57.65
62.41
57.52
49.36
S7.41
46.00
57.38
43.50
57.36

2

103.82
37.87
G5.47
57.80

101.37
57.84

102.13
57.85
97.35
37.81
90.63
57.76
89.20
57.74

. 88.70
37.74
76,29
57.64
60.66
37.51
48.89
57.41
46.09
57.38
42.35
57.35

102.28
57.85
95.48
57.80

102.19
57.85

101.80
57.85
96.56
57.80
90.28
57.75
89.21
57.74
88.14
57.73
74.66
57.62
58.87
57.49
4B.45
57.40
46.21
57.39
41.05
57.34

UPPER SAND CREEK -DBFS UZ24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA
IN DEVELOPED COND 24 HR TYPE [IA STRM (100&10-YR,AMC=2)FN: EXJRMDDP.DAT

100.88
57.84
93.62
57.80

102.84
57.86

101.47
57.85
95.74
57.80
20.00
57.75
89.23
37.74
87.40
57.73
73.07
37.61
57.11
57.48
48.00
57.40
46.32
37.39
39.63
57.33

SUMMARY TABLE { - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

SECTION/
‘RUCTURE

1

(A STAR(™) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WiTH PEAK AS LAST POLINT.)

STANDARD
CONTROL

OPERATION AREA

ALTERNATE 1

(SQ MI)

STORM 1

ECTION 82 RUMNOFF
XSECTION 174 REACH
KSECTION 74 RUNOFF
' RUICTURE 74 ADDHYD

.19
19
.18
237

RAIN ANTEC MAIN
DRAINAGE TABLE MOIST TIME
INCREM BEGIN

(HR)

#

[ A Y

COND

N NN

.08
.08
.08

(HR)

.0
.0

PRECIPITATION

RUNQFF

AMOUNT DURATION AMOUNT

(IN)

4,40
4.40
4.40
4.40

(HR)

24.00
24.00
24.00
24.00

(IM)

1,40
1.40
T.40
1.40

ELEVATION
(FT)

99.64
57.83
95.90
57.80
103.27
57.84
101.14
57.84
94.93
57.79
89.77
57.75
89.26
57.74
86.47
57.72
71.54
57.60
55.43
57.46
47.54
57.40
46.37
37.39
38.14
37.32

RECORD ID

RECORD 1D

Jog 1

PEAK D1SCHARGE

TIME
(HR)

6.03
6.13
6.18
8.14

249.72
235.29
148.53
379.44

SUMMARY
PAGE 7

1314.3
1238.4

825.2
1025.5




21.58
22.41
23.24
24.07

whAWARRING - LACK

*ikk

Wiy

ok

Wi

DISCHG
CISCHG
DISCHG
DISCHG

WARNING REACH 186 ATT-KIN COEFF.(C) GREATER THAN 0.667,

WARNING REACH 141 ATT-KIN COEFF.(C) GREATER THAN 0.867,

WARNING

.23
.26
.25
.13

REACH 143 ATT-KIN COEFF,(C) GREATER THAN 0.667,

.18
.26
.26
.03

A7
.23
.26
.01

A7
.19
.26
.00

17
A7
.23

A7
17
.19

A7
.18

OF LOW FLOW DEFINITION FOR XSECT TABLE186., MAX.FLOW LESS THAN 2ND TABLE

CONSIDER REDUCING MAIN

CONSIDER REDUCING MAIN

CONSIDER REDUCING MAIN

HARNING REACH 186 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN

WARNING

OPERATION RESVOR

TIME(HRS)

4.98
4.98
5.81
5.81
.64
5. 64
7.47
7.47
8.30
8.30
g.13
?.13
?.96
$.96
10.79
10,79
11.62
t1.62

REACH 185 ATT-KIN COEFF.(C) GREATER THAN 0.667,

STRUCTURE 91

PEAK TIME(HRS) PEAK DISCHARGE{CFS)
6.67 774.58
7.75 865.48
11.87 138.82
13.05 140.19
16.66 103.54
20.13 89.40
23.99 46.37
FIRST HYDROGRAPH POINT = .00 HOURS
BISCHG .00 .00 .00 .00
ELEV 57.00 57.00 57.00 57.00
DISCHG 13.33 37.75 82.94 180.89
ELEV 57.11 57.31 57.69 58.18
D1SCHG 773.54 770.94 756.53 739.03
ELEV 59.62 59.62 59.59 59.55
DISCHG 810.17 835.48 854.74 864.65
ELEV 59.69 59.75 59.78 59.80
DESCHG 666 .9% 619.85 575.23 528.35
ELEV 39.41 59.32 59.22 59.14
DISCHG 315.42 297.49 282.12 268.84
ELEV 58.57 58.52 58.48 58.44
DISCHG 205.16 198.36 192.03 186.05
ELEV 58.25 58.23 58.21 58.19
DISCHG 148.74 144.33 140,30 136.67
ELEV 58.08 58.07 58,06 58.05
DisChG 134.30 136.52 138.16 138.82
ELEV 58.04 58.05 58.05 58.06

TR20 XEQ 05-25-9%
REV PC 09/83(.2)

12.45
12.45
13.28
13.28

DISCHG
ELEV
DISCHG
ELEV

18:02

127.53
58.02
136.49
58.05

TIME INCR
0o
57.00
334.30
58.63
725.76
59.53
863.37
59.80
486.08
59.05
257.21
58.40
180.28
58.18
133.55
58.04
138.33
58.05

CONSIDER REDUCING MAIN

PEAK ELEVATIOM{EEET)

59.62
39.80
58.06
58,06
57.86
57.74
57.39

EMENT = .08 HOURS

.00
57.00
468.04
59.02
720.71
59.52
850.58
59.77
448.94
58.97
246.83
58.37
174.66
58.16
131.19
58.03
136.76
58.05

.00
57.00
590.97
59.26
724,91
59.53
827.25
59.73
417.75
58,88
237.35
58.35
169. 14
58.14
129.83
58.03
134.43
58.04

.24
A7
A7

YALUE.

.20
A7

TIME INCREMENT ww

TIME [NCREMENT #i*

TIME INCREMENT

TIME INCREMENT ww

TIME INCREMENT ¥

DRAINAGE AREA =

.01
57.00
672.04
539.42
737.70
59.55
795.20
59.67
387.73
58.79
228.54
58.32
163.76
58.13
129.59
58.03
131.82
58.03

UPPER SAND CREEK -DBPS UZAEX.DAT MODEL CHANGED TO RELECT ONSITE AREA

IN DEVELOPED COND 24 HR TYPE [IA STRM (100&10- YR, AMC=2) FN:EXJRMDDP . DAT

128.31
58.02
133.80
5B.04

130.15
58.03
130,83
58.03

132.66
58.04
127.80
58.02

135.35
58.05
124.90
58.01

137.74
58.05
122.22
58.01

139.42
58.06
119.90
58.00

140,17
58.06
118.75
57.99

42
57.00
725.78
59.53
757.73
59.59
756.49
59.59
360.40
58.71
220.27
58.29
158.53
58.11
130.39
58.03
129.50
58.03

139.38
58.06
117.39
57.98

26
.24
A7

10.04 sQ,MI.

3.25
57.03
758.97
59.59
782.93
59.64
713.12
59.50
336.30
5B.64
212.47
58.27
153.50
58.10
132.07
58.04
127.96
58.02

J08B

138.60
58.05
115.9¢
57.97

1

PASS
PAGE

2
6




21.58 ELEV 57.92 57.%0 57.87 57.85 57.83 57.81 37.80
22.41 DISCHG 50.64 $0.55 90.74 91.01 91.18 91.13 90.79
22.41 ELEV 57.76 37.75 57.76 57.76 57.76 57.76 57.76
23.24 DISCHG 88.33 88.13 ga.z27 BB.70 89.29 89.90 90,35
23,24 ELEV 37.74 57.73 57.74 57.74 57.74 57.75 57.75
24.07 DISCHG 89.32 88.58 87.63 86.28 84.33 81.64 78.23
24.07 ELEV 57.74 57.74 57.73 57.72 57.70 57.68 57.65
EXECUTIVE CONTROL OPERATION ENDCMP
R COMPUTATIONS COMPLETED FOR PASS 1
EXECUTIVE CONTROL OPERATION COMPUT
FROM XSECTION B2
TO STRUCTURE 91
STARTING TIME = .00 RAIN DEPTH = 3.00 RAIN DURATION= 1.00 RAIN TABLE
ALTERNATE NO.= 1 STORM NO.= 2 MAIN TIME [NCREMENT = .08 HOURS

Tkw

s

HARNING REACH 170 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN

*** WARNING REACH 187 ATTY-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN

F*% WARNING-MAIN TIME INCREMENT MAY BE TOG LARGE.

COMPUTED PEAK( 27.75) AT

XSECTION 87

TIME(HRS) FIRST HYDRUGRAPH POINT = .00 HOURS TIME I[NCREMENT = .08 HOURS
4.98 DISCHG .00 .00 .00 .00 .00 .00 .00
5.81 DISCHG 7.7 16.89 25.40 26.00 10.28 4.83 3.56
6.64 DISCHG 2.34 2.0% 2.05 2.05 2.06 1.9 1.47
T.47 DISCHG 1.27 1.32 1.49 1.55 1.57 1.58 1.59
8.30 DISCHG .74 T3 T3 .74 .74 .74 T4
9.13 DISCHG .74 .75 .75 .75 .75 75 W73
9.96 DIscHG .76 .72 .50 .81 .39 .38 .38

10.79 DISCHG .38 .38 .38 45 .88 1.09 1.14
11.62 DISCHG .67 45 40 39 .39 42 .64
12.45 DISCHG .79 7 .53 43 40 .40 .40
13.28 DiSCHG .40 40 40 .40 .40 .40 .40
14.11 DISCHG .45 A7 .48 48 4B .48 48
14.94 DISCHG 49 49 49 49 49 49 49
15.77 DISCHG 57 57 .57 .57 49 W43 .41
16.60 D1SCHG A1 41 .41 41 41 .41 41
17.43 DISCHG 41 41 41 42 42 A2 W42
18.26 DISCHG 42 42 42 42 42 42 42
19.09 DISCHG A2 W42 A2 .42 W42 .42 42
19.92 DISCHG 42 42 .36 .28 .26 .26 .25

TRZ20 XEQ 05-25-99 18:02
REV PC 09/83(.2)

20.75

DISCHG

57.78
90.21
57.75
90.52
37.75
74,22
57.62

NO.= 1

TIME INCREMENT

TIME INCREMENT

EXCEEDS MAX, ADJACENT HYDROGRAPH COORDINATE BY

57.77
89.51
57.75
90.37
57.75
69.77
57.58

ANT, MOIST.

WARNING REACH 172 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT Ww#»

o dr

Wi

6 i

DRAINAGE AREA =

.00
3.29
1.30
1.47

74

.75

.38
1.16

.75

.40

.40

UPPER SAND CREEK -DBPS U24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA
IN DEVELOPED COND 24 HR TYPE ITA STRM (100810-YR,AMC=2)FN:EXJRMDDP.DAT

A7

A7

A7

.20

.24

.25

.00
3.27
1.27

o7

.Th

.76

.38
1.16

.78

.40

.40

48

.33

.41

41

42

.26

57.76
83.82
57.74
89.94
57.75
65.02
a7.54

RECORD 1D

RECORD ID 10-YR

COND= 2

.04 SQ.MI.
1.00
3.07
1.27

.79
Th
76
.38
1.12
.79
.40
.40
.48
.56
41
241
Y.
.42
A2
.18

JOB 1 PASS

PAGE

.26

2
5




TIME{HRS)
4.98
4.98
5.81
5.81
6.64
6.64
.47
7.47
8.30
8.30
2.13
9.13
2.96
9.96

10.79
10.7%
11.62
11.62
12.45
12.45
13.28
13.28
t4.11
14.11
14.94
14.94
15.77
15.77
16.60
16.60
17.43
17.43
18.26
18.26
19.09
19.09
19.92
19.92
20.75

PEAX TIME(HRS)

7.05
12.63
16.36
20.07
22.76
23.82

FIRST HYDROGRAPH POINT =

OISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG
ELEV
DISCHG

IR20 XEQ 05-25-99
“REV PC 09/83¢.2)

20.75
21.58

ELEV
DISCHG

.00
57.00
54.59
57.45

3040.59
42.92
2392.21
62.11
809.93
59.69
479.86
59.04
339.25
58.64
275.02
58.46
250.49
58.38
297.70
38.52
248.97
58.38
189.52
58.20
185.12
58.19
202.44
5B8.24
211.49
58.27
187.61
58.20
175.03
58.16
174.92
58.16
175.73
58.16
156.10

18:02

s8.11
110.18

PEAK DISCHARGE({CFS)

.00
“57.00
157.88
58.11
3083.92
62.97
2093 .53
61.71
757.90
59.59
457.67
58.99
335.30
58.63
265.87
58.43
262.51
58.42
301,95
58.54
24412
58.37
185.19
58.19
186.85
58.20
204.08
58.25
209.85
58.26
184.85
58.19
17487
58.16
174.99
58.16
175.81
58,16
151,46

3380.08
304.05
214.47
175.87
21.19
296.52
.00 HOURS
.00 .00
57.00 57.00
445,26 889.26
58.96 59.85
3158.62 3255.27
63.06 £3.17
1821.98  1589.17
61.33 61.01
710.34 667.51
59.50 59.41
438.61 419.15
58.94 58.88
332.14 329.00
58.62 58.61
256.71 247.38
58.40 58.37
272.45 279.03
58.45 5B.47
304.01 302.93
58.54 58.54
239.60 234.71
58.35 58.34
182.03 180.06
58.18 58.18
188.73 190.72
58.20 58.21
206.01 208.19
58.25 28,26
208.22 206.54
58.26 58.25
182.48 180.53
58.18 58.18
174.76 174.71
58.16 58.16
175.06 175.14
58.16 58.16
175.86 175.72
58.16 58.16
146.36 140.78

UPPER SAND CREEK -DBPS U24EX
IN DEVELOPED COND 24 HR TYPE

58.09
107.53

58.08
105.00

38.06
102.52

PEAK ELEVATION(FEET)

TIME THCREMENT =

.00
57.00
1419.89
60.74
3342.86
63.27
1393.%90
60.69
630.09
59.34
400.91
58.83
324.95
58.60
238.14
58.35
282.24
58.48
298.38
58.52
229.03
58.32
179.17
58.17
192.75
58.21
210.45
58.27
204.68
58.25
178.96
58.17
174.68
58.16
175.22
58.16
175.09
58.16
134.79

63.31
58.54
58.28
58.16
37.76
57.75
.08 HOURS
.00 .00
57.00 37.00
1963.01  2428.%0
61.53 62.16
3379.98 3334.73
63,31 63.256
1236.66 1111.45
60.44 60.24
598.19 570.94
59.27 59.22
384.80 371.19
58.78 58.74
319.32 311.96
58.59 58.56
230,15 225.2%
58.32 58.31
283.1¢9 283.58
58.48 58.48
290.83 281.40
38.50 58.47
222.50 215.38
58.30 58.28
179.18 179.81
58.17 58.18
194.73 196.58
58.22 58.23
212.48 213.91
58.27 58.28
202.52 199.96
58.24 5B.24
177.75 176.83
58.17 58.17
174.69 174.71
58.16 58.16
175.30 175.38
58.16 58.16
173.66 171.33
58.16 58.15
128.62 122.66

DRAINAGE AREA =

.21
57.00
2753.23
62.56
3196.65
63.10
1011.9%
60.08
546.85
59.17
360.10
58.71
303.24
58.54
224.90
58.31
284,92
58.49
271.49
58.45
208.12
58.26
180.84
58.18
198.23
58.23
214,47
28.28
197.03
58.23
176.14
58.17
174.75
58.16
175.47
58.16
168.16
58.14
118.58

.DAT MODEL CHANGED TO RELECT ONSITE AREA

1A STRM (100810-YR,AMC=2)FN:EXJRMDDP.DAT

58.04
100.07

58.03
97.71

58.01
95.52

37.99
93.61

2.78
57.02
2935.83
62,79
2972.19
62.83
932.66
39.94
524.38
59.13
351.29
58.68
293.84
58.51
229.60
58.32
288.00
58.49
262.40
38.42
201.18
58.24
182. 11
58.18
199.48
58.23
214.10
58.28
193.87
58.22
175.64
38.16
174.80
58.16
175.55
58.16
164.44
58.13
115.83

57.97
92.13

10.04 sQ.MI.

15.77
57.1%
3009.81
62.88
2691.37
62.48
867.39
59.81
a02.26
59.08
344,46
58.66
284.34
58.48
238.70
58.35
292.60
58.51
254.89
58.40
194.90
58.22
183.54
58.19
201.03
58.24
213.00
58,27
190.66
58.21
175.28
58.16
174.85
38.16
175.64
58.16
160.40
58.12
112.96

JOB

57.94
91.13

1

PASS
PAGE

1
4




TR20 XEQ 05-25-99 1B:02 UPPER SAND CREEK -DBPS U24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA JOB 1 PASs 1

REV PC 09/83(.2) IN DEVELQOPED COND 24 HR TYPE II1A STRM (100&10-YR, AMC=2 ) FN: EXJRMODP .DAT PAGE 2
IXECUTIVE CONTROL OPERATION_!NQEEM RECORD ID
- MATN TIME INCREMENT = .DB HOURS
IXECUTIVE CONTROL OPERATION COMPUT RECCRD ID 100-YR
+ FROM XSECTION 82

- TO STRUCTURE 91

STARTING TIME = .00 RAIN DEPTH = 4.40 RAIN DURATION= 1.00 RAIN TABLE NO.= 1 ANT. MOIST. COND= 2

ALTERNATE NO,= 1 STORM ND.= 1 MAIN TIME INCREMENT = .08 HOURS
*** WARNING REACH 174 ATT-KIN COEFF,{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME [NCREMENT %+
*** WARNING REACH 173 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT i
*** WARNING REACH 172 ATT-KIN COEFF,(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT teaw
*** WARNING REACH 177 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT w#x
*** WARNING REACH 170 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT #+
*A%*  WARNING REACH 1B7 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMEKT Wwe
***  WARNING REACH 169 ATT-KIN COEFF.{C) GREATER THAN U.667, CONSIDER REDUCING MAIN TIME INCREMENT e+
*** UARNING REACH 1B& ATT-XIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT  %#¥
*** O WARNING REACH 148 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT “+*
*** WARNING REACH 153 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT %
*** WARNING REACH 147 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT **=
F** VWARNING REACH 141 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT *#%
*** WARNING REACH 143 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT *ww
***  WARNING REACH 186 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

*¥* WARNING REACH 185 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT *w+

*¥* WARNING REACH 137 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT »*%»
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TR20 XEQ 05-25-99 18:02 UPPER SAND CREEK -DBPS UZ24EX.DAT MODEL CHANGED TO RELECT ONSITE AREA JOB 1 PpAsS
REV PC 09/83(.2) IN DEVELOPED COND 24 HR TYPE I[IA STRM (100&10-YR,6AMC=2)FN:EXJRMDDP.DAT PAGE

FILE NO.

1

COMPUTER PROGRAM FOR PROJECT FORMULATION - HYDROLOGY USER NOTES

e -

THE USERS MANUAL FOR THIS PROGRAM IS THE MAY 1983 DRAFT OF TR-20. CHANGES FROM THE 2/14/74 VERSION INCLUDE;

REACH ROUTING - THE MODIFIED ATT-KIN ROUTING PROCEDURE REPLACES THE CONVEX METHOD, INPUT DATA PREPARED FOR
PREVIQUS PROGRAM VERSIONS USING CONVEX ROUTING COEFFICIENTS WILL NOT RUN ON THIS VERSICN.

THE PREFERRED TYPE OF DATA ENTRY {5 CROSS SECTION DATA REPRESENTATIVE OF A REACH. IT IS RECOMMENDED THAT
THE OPTIONAL CROSS SECTION DISCHARGE-AREA PLOTS BE OBTAINED WHENEVER MEW CROSS SECTION DATA 1S ENTERED,
THE PLOTS SHOULD BE CHECKED FOR REASONABLENESS AND ADEQUACY OF INPUT DATA FOR THE COMPUTATION QF "Mn»
VALUES USED [N THE ROUTING PROCEDURE.

GUIDELINES FOR DETERMINING OR ANALYZING REACH LENGTHS AND COEFFICLENTS (X,M) ARE AVAILABLE IN THE USERS
MANUAL. SUMMARY TABLE 2 DISPLAYS REACH ROUTING RESULTS AND ROUTING PARAMETERS FOR COMPARISON AND CHECKING.

HYDROGRAPH GENERATION - THE PROCEDURE TO CALCULATE THE [NTERNAL TIME INCREMENT AND PEAK TIME OF THE UNIT
HYDROGRAPH HAVE BEEN IMPROVED. PEAK DISCHARGES AND TIMES MAY DIFFER FROM THE PREVIQUS VERSION. OUTPUT
HYDROGRAPHS ARE STILL INTERPOLATED, PRINTED, AND ROUTED AT THE USER SELECTED MAIN TIME [NCREMENT.

INTERMEDIATE PEAKS - METHOD ADDED TO PROVIDE DISCHARGES AT INTERMEDIATE POINTS WITHIN REACHES WITHOUT ROUTING.

OTHER - THIS VERSION CONTAINS SOME ADDITIONS TO THE INPUT AND NUMEROUS MODIFICATIONS TO THE QUTPUT. USER
OPTIONS HAVE BEEN MODIFIED AND AUGMENTED ON THE JOE RECORD, RAINMTABLES ADDED, ERROR AND WARNING MESSAGES
EXPANDED, AND THE SUMMARY TABLES COMPLETELY REVISED. THE HOLDGUT OPTION IS NOT OPERATIONAL AT THIS TIME.

PROGRAM QUESTIONS OR PROBLEMS SHOULD BE DIRECTED TO HYDRAULIC ENGINEERS AT THE SCS NATIONAL TECHNICAL CENTERS:
CHESTER, PA (NORTHEAST) -- 215-499-3933, FORT WORTH, TX (SOUTH) -- 334-5242 (FTS)
LINCOLN, NB (MIDWEST) -~ 541-5318 (FT8S}, PORTLAND, OR (WEST) -~ 423-40%99 (FTS)

PROGRAM CHANGES SINCE MAY 1982:

12/17/82 - CORRECT PEAK RATE FACTOR FOR USER ENTERED DIMHYD
CORRECT REACH ROUTING PEAK TRAVEL TIME PRINTED WITH FULLPRINT OPTION
5/02/83 - CORRECT COMPUTATIONS FOR ---
1. DIVISION OF BASEFLOW IN DIVERT OPERATION
2. HYDROGRAPH VOLUME SPLIT BETWEEN BASEFLOW AND ABOVE BASEFLOW
3. CROSS SECTION DATA PLOTTING POSITION
4. INTERMEDIATE PEAK WHEN “FROMM AREA IS LARGER THAN "THRU" AREA
5. STORAGE ROUTED REACH TRAVEL TIME FOR MULTIPEAK HYDROGRAPH
6. ORDERING “FLOW-FREQ" FILE FROM SUMMARY TABLE #3 DATA
7. BASEFLOW ENTERED WITH READHYD
8. LOW FLOW SPLIT DURING DIVERT PROCEDURE #2 WHEN SECTION RATINGS START AT DIFFERENT ELEVATIONS
ENHANCEMENTS ~--
1. REPLACE USER MANUAL ERROR CODES (PAGE 4-9 TO 4-11) WITH MESSAGES
2. LABEL QUTPUT HYDROGRAPH FILES WITH CROSS SECTION/STRUCTURE, ALTERNATE AND STORM NO'S
09/01/83 - CORRECT INPUT AND OUTPUT ERRORS FOR INTERMEDIATE PEAXS
CORRECT COMBINATION OF RATING TABLES FOR DIVERT
CHECK REACH ROUTING PARAMETERS FOR ACCEPTABLE LIMITS
ELIMINATE MINIMUM REACH TRAVEL TIME WHEN ATT-KIN COEFFICIENT EQUALS ONE

}
1




I L

ALT

ENGTH PEAK TIME
(FT)  (CFS) (WR)

ERNATE 1 STORM

+141

+143

+186

+185

vi37

ND OF

2100 809 7.3
1900 166 6.2

700 832 7.5
100 844 7.5

3300 B&8 7.5

1 JOBS IN THIS RUN

PEAK  TIME

(CFS) (HR)
2
a8 7.5
1627 6.3
832 7.5
844 7.6
857 7.8

PEAK
{CFS)

846

asg

TIME FLOW
(HR) (CFS)
0
0
]
0
7.6
0
7.6

EASE
(IN)

.51

67

.52

.52

.35

INCR
(HR)

.08

.08

.08

-08

#

COEFF POWER FACTOR

(X} ) (K

.380

.56 .004
1.26

1.46 022
160

1.43 .00
. 160

1.63 .002
. 160

1.43 .008

0/1
a*)

999

984

1.000

1.000

.986

(X) COEFF
(SEC) (C)
225 .807
226 .807
99 1.00?
155 .987
461 .49

AGE MATIC
(HR) (HR)
A7 .06
.08 .06
.00 .00
.08 .04
1713




.500

+159 3300 3 7.0 37 7.2 o .32 .08 1 1.62  .020 ,936 766 .33 .25 .22
rs -—— ———
.100
+151 4000 749 7.9 599 7.2 0 .57 .08 1 1.65 .032 .933 721 .34 A7 .20
+ - -
.400
+158 3600 17 6.4 12 6.8 0 .51 .08 1 1.63  .142 .720 1306 .21 33 .39
+ [ [
o .300
+152 3500 179 4.1 148 . &.3 0 1.14 .08 1 1.63  .102 .82% 605 .40 A7 07
+ - - -
.700
#1161 3400 8 6.5 6 6.9 0 .19 .08 } 1.51  .060 .739 1390 .19 A1 L4
N . -
.600
+150 3950 30 6.3 22 6.6 0 .31 .08 1 1.53  .074 748 1114 .24 33 .32
+ R - .
300
H149 2400 25 6.6 23 7.0 0 .28 .08 1 1.63 .028 .889% 883 .29 233 .25
] - -
.300
148 3300 760 7.2 750 7.4 0 .55 .08 1 1.62 ,008 .988 338 .81 A7 .09
752 7.4
.800
157 2300 15 6.8 14 6.8 0 .25 .08 1 1.53 025  .896 679 .35 25 .19
.500
154 3500 23 6.4 20 6.9 0 .28 .08 1 .61  .036 875 1013 .28 .50 .29
-600
155 3450 g 6.1 16 6.4 0 .33 .08 1 1.33 .2:1  .520 268 .27 .23 30
-500
153 2050 7w 6.2 72 6.5 0 .31 .08 1 1.61  .010 .937 379 .57 25 .1
.400 .
147 2300 139 6.2 138 6.4 0 39 .08 1 1.2 .015 930 378 .57 A7 01
156 6.3
fR20 XEQ 05-25-99 18:02 UPPER SAND CREEK -DBPS UZ4EX.DAT MODEL CHANGED TO RELECT ONSITE AREA JOB 1 SUMMARY
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UMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS [N ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(*} AFTER VOLUME ABOVE BASE(IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAX
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAFH INFORMATION ROUTING PARAMETERS PEAK

OUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK 5/Q  ATT- TRAVEL TIME

SEC REACH INFLOW OUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EQUATION LENGTH RATIO @PEAK KIN STOR- KINE-




TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY DEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION
IN ON-SITE AREA.
INPUT DATA FILE




JOB TR-20

SUMMARY  NOPLODTS

ITLE D07 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP

ITLE
5 RAINFL 1

0.000
0.015
0.060
0.798
0.850
¢.900
0.927
0.955
0.980
0.993

.0025
0.020
0.100
0.820
0.865
&.905
0.93%
0.%60
0.983
0.995

ENOYTBL

XSECTN 137

5.0
ENDTBL
XSECTN 141 1.0
0.0
1.0
1.5
2.0
2.5
3.0
a 3.5
4.0
4.5
8 5.0
5.5

6.0

-:cn_....dru-uwmmwmmwwmmmommmmmmmmmm

9 ENDTBL
T XSECTH 1.0
0.0
8 1.0
A 1.5

2.0

143

8 3.0
3.5
4.0
4.5

ENDTBL
2 XSECTN 185 1.0
8 6.0
1.0
- 1.5
3 2.0
2.5
3.0

0.0
386.0
760.0

1226.0
1777.0
2407.0
3110.0
3884.0
4725.0
5630.0

6.0
187.0
372.0
606.0
890.0

1220.0
1596.0
2018.0
2487.0

- 3001.0

3563.0
4173.0

0.0
65.0
135.7
229.5
351.0
500.9
681.0
893.0
1136.8
1420.0

0.0
386.0
760.0

1226.0
1777.0
2407.0

0.005
0.025
¢.700
0.830
0.870
0.910
0.940
0.965
0.985
0.998

.0075
0.030
0.750
0.840
0.885
0.915
0.945
0.970
0.988
1.000

0.0
120.0
182.0
244.0
306.0
369.0
432.0
496.0
560.0
624.,0

0.0
53.0
82.0

112.0
144.0
177.0
211.0
248.0
285.0
325.0
366.0
408.0

0.0
15.0
24.8
36.0
48.8
63.0
78.7
96.0

114.8
135.0

0.0
120.0
182.0
244.0
306.0
359.0

0.010
0.050
0.780
0.850
0.890
0.921
0.950
0.975
0.990
1.000

24 HR TYPE IIA STORN (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT




ENDTBL
XSECTN

ENDTBL
STRUCT

ENDTBL
STRuCT

ENDTBL
STRUCT

oammmuommmmmmmuommmmmmmmuommmmmummmmmommmm

9 ENDTBL
3 STRUCT

W oo m o mE®

9 ENDTBL
3 STRUCT
8

8
8
a
8
a

9 ENDTBL
3 STRUCT

1846

N

92

93

i)

95

98

3.5
4.0
4.5
5.0

1.0
0.0
1.0
1.5
2.0
2.5
3.0

T 3.5

4.0
4.5
5.0

57.
58.
59.
60.
é1.
62,
63,

3110.0
3884.0
4725.0
5630.0

Q.4
386.0
760.0

1226.0
1777.0
2407.0
3110.0
3884.0
4725.0
5630.0

o.
120.
460.
964,

1584.
2304.
3108.
3986,

40,
60,
B2,
90.
1.
95.

20.
100.
290.

80.
90.
300,
800.
1750.
2000.

10.
20.
30.
40.
43,

432.0
496.0
560.0
626.0

0.0
120.0
182.0
244.0
306.0
369.0
432.0
496.0
560.0
624.0

2.6
5.8
9.6
14.1
19.4
25.6
32.8

40,
60.
50.
110.
120.
130.

10.
20.
30.

30.
40,
&0,
80.
120.
130.

20,
34.
39.
42,
50.




9 ENDTSL
~ STRUCT

)

ENDTBL
RUNOFF
REACH
6 RUNOFF
ADDHYD
- REACH
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNGFF
REACH
ADDHYD
& RUNOFF
REACH
. ADDHYD
& RUNOFF
ADDHYD
REACH
RUNOCFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
REACH
RUNOFF
ADDHYD
REACH
ADDHYD
REACH
RUNCFF
ADDHYD
& REACH
& RUNOFF
ADDHYD
- REACH
& RUNOFF
ADDHYD
RUNOFF
& REACH
“ RUNOFF
ADDHYD
6 REACH
& RUNOFF
| ADDHYD
L ADDHYD

o

o

o

»

Q

(<]

~

[~

o

o

5

1
3
1
4
3
1
4
1
A
1
3
4
1
3
4
1
4
3
1
4
1
4
1
3
1
4
3
4
3
1
4
3
1
4
3
1
4
1
3
i
4
3
1
4
4

97

82

17 1

74
712

173 3

73
5t

B13
81
175 1
7523
80
176 2
731
76
B2
172 3
83
7T 12
7
7732
79
178 2
78
78
177
77
17
71
7112
170 3
70
7012
187 3
87
ar 3z
72
169 2
69
69 21
186 2
86
87 12
87 4 3

W e
-

0.9
2300.0
0.18

2800.0
0.12

D.12

0.39
3850.0

0.22
4100.0

0.17

1700.0
0.10

0.23
0.29
3000.0
0.88

3350.0

3850.0
0.36

2500.0
0.31

1200.0
0.04

0.25
3000.0
0.25

1400.0
0.05

2000,
3500.

400,

800.
2000,
2700.
2900.
3000.
3150,
3200,

&67.0
0.9
67.0

0.7
67.0

67.0

67.0
0.6

67.0
0.6

&7.0

0.8
67.0

67.0
67.0

0.6
67.0

0.4

6.2
75.0

0.3
75.0

0.2
71.0

70.0

75.0

0.7
75.0

80.
160.

0.
75.0
100.
137.5
162.5
187.5
237.5
250.
375,

g.19
1.53
0.48

1.53
.70

0.51
1.56

0.40
1.56

0.68

1.53
.34

56

0.29

1.56

0.4¢

1.56

1.63

1.63

0.35

1.64
0.14

0.23
1.55
0.80

1.51
0.37




6 REACH

& RUNOFF
& ADDRYD
6 REACH

& RUNOFF
& ADDHYD
& RUNOFF
& ADDRYD
& RUNOFF
6 REACH

6 RUNOFF
& ADDHYD
6 REACH

& RUNOFF
& ADDHYD
6 REACH

& ADDHYD
6 REACH

6 RESVOR
& RUNOFF
& ADDHYD
6 RUNOFF
& ADDHYD
6 RUNOFF
& ADDHYD
& RUNOFF
& REACH

& RUNOFF
& ADDHYD
& REACH

6 RESVOR
& ADDHYD
6 RUNOFF
6 REACH

6 RUNOFF
& ADDHYD
6 REACH

6 RUNOFF
6 ADDHYD
6 RESVOR
& REACH

& ADDHYD
& REACH

& RUNOFF
& ADDHYD
6 RUNOFF
6 REACH

& RUNOFF
& ADDHYD
& REACH

& RUNOFF
& ADDHYD
& RUNOFF
& REACH

6 ADDHYD
& RUNOFF
& ADDHYD
é RESVOR
6 REACH

6 RUNOFF

3
1
4
3
1
4
1
4
1
3
1
4
3
1
4
3
4
3
2
1
4
1
4
1
4
1
3
1
§
3
2
4
1
3
1
4
3
1
4
2
3
4
3
1
4
1
3
1
4
3
1
4
1
3
fA
1
4
2
3
1

163
&3
63
160
60
&0
59
60
68
167
&7
&7
164

&4
159
60
151
94
51
51
49

52
51
65
158
58
58
152
93
51
62
161
61
61
150
50
50
95
149
31
148
48
148
66
157
57
57
154
55
54
56
155
54
34
=1
92
153
53

(%]

W

- oW W
L

u'loumwmmw-wm-aumubm_-umm_.umu_smu.p.N_.m_.m_.u_.u....ruun.p-...wu_.mmm..a-w—-mul-;-w—-;‘-wm

4400.0
0.1é

4400,0
0.15

0.6
0.22
3300.0
-0.27

2508.0
0.25

3300.0
4000.0
0.15
0.10
0.19
0.10
3600.0
.17
3500.0
0.25
3400.0
0.13
2950.0
0.13

2400.0

3300.0
0.15

0.3
2300.0
0.16

3500.0
0.25

0.15
3450.0

0.25

2050.0
0.17

a.2
73.0

0.2
72.0

86.0
75.0
0.7

85.0

0.8
85.0

0.5

0.1

75.0

78.0

85.0

85.0

A

3.0

0.3

86.0

73.0

0.6

85.0

0.3

0.3
73.0

a7.0

e.8 -

93.0

0.5
86.0

a3.0
0.6

93.0

0.5
74.0

1.64
0.43

1.65
a.41

.33
.65
1.51
.54

1.51
.30

1.62

1.65

0.34

0.61

0.26

1.63

0.26

1.63

.70

1.51

0.62

1.53

0.64

1.63

1.62
0.23

.43
1.53
0.34

1.61
)

0.23
1.53

0.33

1.61
0.4




ADDHRYD
RUNOFF
REACH

RUNQFF
ADDHYD
RUNCFF
ADDHYD
REACH

ADDRYD
RUKOFF
RUNOFF
ADDHYD
REACH

ADDHYD
REACH

RUNOFF
ADDHYD
RUNDFF
ADDHYD
RUNOFF
ADDHYD
REACH

RUNOFF
& ADDHYD
& RUNOFF
5 ADDHYD
5 RUNOFF
6 ADDHYD
5 RUNOFF
5 ADDHYD
6 RUNOFF
4 ADDHYD
3

d

&

L=~ = S A« T T - - - O - S N Y. S, S S S . S N

RUNOFF
REACH
ADDHYD
RESVOR
REACH
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
REACH
- ADDHYD
RUNOFF
& RUNOFF
ADDHYD
REACH
& ADDHYD
A REACH
RUNOFF
v ADDKYD
6 RUNOFF
ADDHYD
RUNOFF
& ADDHYD
"~ RUNOFF
RUNOFF

= N

- L L

c

o

4
i
3
1
A
1
4
3
4
1
]
4
3
4
3
1
4
1
4
1
4
3
1
4
1
4
1

4
1

4
1
A
1
3
4
2
3
1
4
1
4
1
4
1
3
4
1
1
4
3
4
3
1
4
1
4
1
4
1
1

30231

L4
135 3
33

3532

34

3554

130 3

3012

32
33
33
131
30
125
24

— W &~ N

25 32

25

25 12

24

2513

120 2
22

20 4 2

20

20 3 2

21

20 21

20 3 2

83

2012

23
183 2
20 1
98 2
113 5
13

14

1323

15

1312

16
15 2

1313

18
17

114
13
106

612

632

631
1
12

- N
™~

0.1%
3100.0
0.12
D.2¢9
3700.0

-0.11
0,29

4400.0

1200.0
0.19

0.04
b.19

2700.0
0.13

0.09

Q.28
2700.0

4200.0
0.24
0.07
0.17

0.21
1800.0

0.13
0.17

1750.0

3100.0
c.13

0.16
0.13

81.0

0.9
84.0
8.0

0.9

95.0
92.0

Q.7

0.4
85.0

82.0

93.0

0.4
0.0

79.0

Bs6.0

91.0

93.0

1.4

0.1

82.0

B&.0

84.0

83.0
0.8

87.0
85.0

0.7

0.3
81.0

84.0

93.0

1.0
93.0

42
1.52
0.34

0.56
0.25

1.52

1.63
.22

.07

0.23

1.61
¢.13

.19

1.65
0.30

0.23

0.3

0.34
1.53

0.23
0.30

1.56

1.64
0.37

0.26

0.54

.35
.30




6 ADDHYD
& REACH

& RUNOFF
6 ADDHYD
6 RUNOFF
& ADDHYD
& ADDHYD
6 REACH

& RUNCFF
6 ADDHYD
& RUNOFF
& ADDHYD
6 RUNOFF
6 RUNOFF
& ADDHYD
6 RUNOFF
& ADDHYD
& REACH

6 RUNOFF
6 ADDHYD
& ADDHYD
& REACH

6 RUNOFF
& ADDHYD
& RUNOFF
& ADDHYD
6 REACH

& RUNOFF
& ADDHYD
& RUNOFF
& ADDHYD
6 RUNOFF
& ADDHYD
& REACH

& RUNOFF
& ADDHYD
& RUNOFF
& ADDHYD
6 RUNOFF
6 RUNDFF
6 ADDHYD
6 ADDHYD
6 RESVOR
6 REACH

6 RUNOFF
& ADDHYD
& RUNOFF
& REACH

& RUNOFF
& ADDHYD
& REACH

& ADDHYD
% RUNOFF
5 ADDHYD
5 REACH

5 RUNDFF
5 ADDHYD
> RUNOFF
ADDHYD
RUNOFF

art

-

A
3
i
4
1
4
4
3
1
4
1
4
1
1
4
1
4
3
1
4
&
X
1
4
1
4
3
1
4

1
4

1
4
3
1
4
1
4
1
1
4
4
2
3
1
4
1
3
1
4
3
4
1
4
3
1
4
1
4
1

5365
%7 1
47
147 32
142
17 16
148 24
141 1
122
%3 23
141
143 31
145
146
145 13
121
w3 14
w3 3
123
142 31
142 25
186 1
124
141 21
140
%1 13
183 2
125
185 12
139
185 31
143
185 41
137 2
128
137 t2
137
137 32
126
127
137 23
137 14
?1 2
129 3
27
2923
38
128 3
28
28 24
127 5
29 13
29
22 15
186 &
B4
023
30
30 31
3

2300.0
0.27

0.06

2100.0
0.03

0.05

0.24
0.18

0.05
1900.0
0.04
700.0
0.02

0.33

1100.0
0.03

0.25

3300.0
0.04

0.1

0.08
0.07

3800.0
0.16

0.32
1700.0
0.17
2300.0

.20

1350.0
0.04

0.10

g.21

0.4
74.0

76.0

67.0

8s.0
75.0

76.0

79.0

80.0

84.0

82.0

75.0

80.0

79.0
82.0

0.1
85.0

76.0
1.2
86.0

1.0

.2
B5.0

82.0

92.0

1.62
0.45

.53

.35

.65

0.46

0.43

1.65
0.23

0.58
1.47
e.18
1.47

.24

1.63
.08

0.57

.70
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ADDHYD
REACH

ADDHYD
RESVOR
REACH

RUNOFF
ADDHYD
RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF
ADDHYD
REACH

ADDHYD
ENDATA
ITNCREM
COMPUT
ENDCMP
COMPUT
ENDCMP
ENDJOB

R B R Y T T N . R JUT ¥ T S T

n =2 N = O

282

P9

2650.0
1950.0
0.19
0.20
0.14
235050
0.25
2300.0
083

0.0

Q.0

1.0

0.2

B6.0

1.0

85.0

1.8

ar7.0

0.9

4.4

3.0

1.45
1.65
0.24

.39
0.17
1.41%

0.15

1.47

1.0172 M

1.0t 2 01

01 100-YR

02 10-YR




TR-20 ANALYSIS
SAND CREEK D.B.P.S. FULLY DEVELOPED CONDITION MODEL MODIFIED TO
REFLECT CURRENT PROPOSED FULLY DEVELOPED CONDITION
IN ON-SITE AREA '
MODEL OUTPUT




(HR)

PRECIPITATION

CIN)

4.40
4.40
4.40
4,40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.60
4,40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
- 4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4,40
4.40
4.40

4.40

(HR}

24.00
24.00
24.00
24.00
24.00

26.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24,00
24.00
24.00
24.00

24.00
26.00
24.00
24.00
24.00

24.00
24,00
24,00
24.00
24.00

26,00

RUNOFF
AMOUNT DURATION AMOUNT

(IN)

1.88
2.37
1.88
2.29
2.55

2.41
1.89
1.89
1.a88
2.82

1.90
2.04
2.04
2.92
2.35

2.34
1.92
2.38
1.93
1.93

2.89
1.93
2.55
1.93
3.51

1.96
2.46
2.46
2.72
2.60

2.72
2.67
2.67
1.99
3.82

3.50

ELEVATION
(FT)

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP

SECTION/  STANDARD RAIN ANTEC MAIN
STRUCTURE  COMTROL  DRAINAGE TABLE MOIST TIME
10 OPERATION  AREA # COND INCREM BEGIN
(SQ MI) (HR)
ALTERNATE 1 STORM 1
XSECTION 137 ADDHYD .78 1 2 .08
XSECTION 137 RUNOFF g1 F 1 2 .08
{SECTION 137 ADDHYD  9.89 1 2 .08
XSECTION 126 RUNOFF .08 1 2 .08
XSECTION 127 RUNOFF .07 1 2 .08
(SECTION 137 ADDHYD .15 1 2 .08
HSECTION 137 ADDHYD 10.04 1 2 .08
STRUCTURE 91 RESVOR  10.04 1 2 .08
(SECTION 129 REACH 10.04 1 2 .08
(SECTION 27 RUNOFF .16 1 2 .08 -
iTRUCTURE 29 ADDHYD  10.20 1 2 .08
{SECTION 38 RUNOFF .32 1 2 .08
XSECTION 128 REACH 32 1 2 .08
NSECTION 28 RUNOFF A7 1 2 .08
TRUCTURE 28 ADDHYD 49 1 2 .08
XSECTION 127 REACH 49 1 2 .08
TRUCTURE 29 ADDHYD  10.69 1 2 .08
SECTION 29 RUNOFF .20 1 2 .08
XSECTION 29 ADDHYD  10.89 1 2 .08
SECTION 184 REACH 10.89 1 2 .08
XSECTION B4 RUNOFF .04 1 2 .08
°TRUCTURE 30 ADDHYD  10.93 1 2 .08
SECTION 30 RUNQFF .10 1 2 .08
STRUCTURE 30 ADDHYD 11,03 1 2 .08
XSECTION 31 RUNOFF .21 1 2 .08
-'RUCTURE 30 ADDHYD  11.2% 1 2 .08
XSECTION 44 RUNOFF 1N 1 2 .08
iECTION 135 REACH A1 1 2 .08
JECTION 35 RUNOFF A2 1 2 .08
STRUCTURE 35 ADDHYD .23 1 2 .08
ECTION 34 RUNOFF .29 1 2 .08
STRUCTURE 35 ADDHYD .52 1 2 .08
XSECTION 130 REACH .52 1 2 .08
RUCTURE 30 ADDHYD  11.76 1 2 .08
.-ECTION 32 RUNOFF 1 1 2 .08
ECTION 33 RUNOFE .29 1 2 .08
YR20 XEQ 05-25-99 17:43

REV PC 09/83(.2)

24 HR TYPE IIA STORM (100- AND 10-YR, AMC32) FILE NAME: FUJRMDDP.DAT

PEAK DISCHARGE

TIME
{HR)

6.30
6.13
6.29
6.14
6.10

6.12
6.27
6.37
6.52
6.02

6.52
6.22
6.31
5.99
6.05

6.14
6.50
6.03
6.50
6.50

3.94
6.50
6.20
6.49
6.24

6.47
6.12
6.25
6.07
6.13

6.17
6.15
6.26
6.43
6.15

6.02

3285.02
179.79
3417.32
124,80
131.62

255.51
3599.69
3383.76
3211.71

402.22

3255.04
368,55
368.18
466.97
627.69

614.64
3639.35
421.54
3690.06
3690.08

117.00
3699.61
153.79
3784.09
411.97

- 4088.97

192.18
177.81
257.11
396.46

493.81
a85.71
85¢.1
4736.10
256.06

870.16

~ JoB

1

335.9
1634.5
345.5
1560.40
1880.3

1703.4
358.5
337.0
319.9

2513.9

319.1
1151.7
1150.6
2629.3
1281.0

1254.4
340.4
2107.7
338.8
3138.8

2925.9
338.5
1537.9
343.1
1961.8

363.8
1747.1
1616.4
2142.6
1723.7

1702.8
1703.3
1652.1

402.7
2618.7

3000.5

SUMMARY
PAGE 11




{5a MI)

ALTERNATE 1 STORM 1
+
XSECTION 53 RUNOFF A7
STRUCTURE 53 ADDHYD 1.29
XSECTION 147 REACH 1.29
XSECTION 47 RUNOFF .27
ASECTION 147 ADODHYD 1.56
XSECTION 342 RUNOFF .06
XSECTION 147 ADODHYD -~ 1.62
XSECTION 148 ADDHYD 8.37
XSECTION 141 REACLH .37
XSECTION 122 RUMNOFF .03
XSECTION 143 ADDHYD 8.40
XSECTION 141 RUNOFF .05
XSECTION 743 ADDHYD 8.45
XSECTION 145 RUMNOFF .24
XSECTION 146 RUNOFF .18
XSECTION 145 ADDHYD 42
XSECTION 121 RUNOFF .05
XSECTION 145 ADDKYD 47
XSECTION 143 REACH A7
XSECTION 123 RUNOFF .04
XSECTION 142 ADDHYD .51
XSECTION 142 ADDHYD 8.96
XSECTION 186 REACH 8.96
XSECTION 124 RUNOFF .02
XSECTION 141 ADDHYD B.98
XSECTION 140 RUNOFF .33
XSECTICN 141 ADDHYD 9.3%
XSECTION 185 REACH ?.31
XSECTION 125 RUNOFF .03
XSECTION 185 ADDHYD 9.34
XSECTION 139 RUNOGFF .15
XSECTION 185 ADDHYD 9.49
XSECTION 143 RUNOFF .25
XSECTION 185 ADDHYD .74
XSECTION 137 REACH 9.74
XSECTION 128 RUNOFF .04
TR20 XEQ 05-25-99 17:43

REV

PC 09/83(.2)

{HR)

O
N NN
.

[=]

o

[ S I Sy

N N NN MN
o
o

B G e
NN N
.

[=]

[+-]

.08

.08
.08
.08
.08
.03

— ol ol mid B
N NN NN N

— et
MR NMN NN NN N
o o
S ]

- A -3 A s

- e B Ak b
N NN NN
L=]

L]

(HR)

(IN)

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4,40
4.40

4.40
4.40
4.40
4.40
4,40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4,40
4.40
4.40
4.40

4.40
6.40
4.40
4.40
4.40

4.40

(HR)

24.00
24,00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24,00

24.00
24.00
24.00
24.00
24.00

264.00

{IN)

1.89
2.10
2.09
1.89
2.06

2.46
2.07
1.80
1.79
2.05

2.51
2.05
2.46
2.46
2.46

2.46
1.83
1.83
2.46
1.83

2.29
1.85
1.85
2.37
1.85

2.72
1.86
2.55
1.88
1.88

1.97

{FT)

4.64

7.16

7.47

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP

24 HR TYPE IIA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT

(HR)

6.13
6.16
6.28
6.15
6.20

6.17
6.19
7.17
7.25
6.10

7.25
6.15
7.25
6.05
&.15

6.08
6.12
6.08
6.08
6.08

.08
7.24
7.24
6.1
7.24

6.25
7.23
7.23
6.14
7.23

6.22
6.19
6.12
6.18
6.30

6.12

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

{A STAR({™) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

{CFS)

222.27
256.09
242.09
336.71
551.92

92.93
644,08
2633.35
2632.66
46.28

2635.465
44.75
2639.80
366,69
235.30

782.67
72.62
853.15
833.15
75.90

929.05
2697.83
2697.83

35.31
2700.26

406.27
2759.34
2759.34

48,22
2763.27

233.1¢9
2934 .87
449.59
3380.54
3249.53

56.35

JoB 1

(CSH)

1307.5
198.5
187.7

1247.1
353.8

1548.8
397.6
314.6
314.5

1542.8

313.8
895.0
312.4
2361.2
1307.2

1863.5
1452.3
1815.2
1815.2
1897.6

1821.7
301.1
301.1

1765.7
300.7

1231.1
296.4
296.4

1607.2
295.9

1554.6
309.3
1798.4
347.1
333.6

1408.7

SUMMARY
PAGE 10




+*

XSECTION 52
STRUCTURE 51
XSECTION 65
XSECTION 158
XSECTION 58

STRUCTURE 54
XSECTION 152
STRUCTURE 93
STRUCTURE 51
HSECTION 62

XSECTION 1561
XSECTION &1
STRUCTURE 61
XSECTION 159
XSECTION 50

STRUCTURE 50
STRUCTURE 95
XSECTION 149
STRUCTURE 51
XSECTION 148

XSECTION 48
XSECTION 148
XSECTION 66
KSECTION 157
XSECTION 57

STRUCTURE 57
XSECTION 154
~ XSECTION 55
STRUCTURE 54
XSECTION 58

XSECTION 155
STRUCTURE 54
{SECTION 54
STRUCTURE 54
3TRUCTURE 92

HSECTION 153

R20 XEQ 05-25-99
REV PC 09/83(.2)

RUNOFF
ADDHYD
RUNOFF
REACH

RUKOFF

ADDHYD
REACH

RESVOR
ADDHYD
RUNOFF

REACH
RUNOFF
ADDHYD
REACH
RUNOFF

ADDHYD
RESVOR
REACH
ADDHYD
REACH

RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF

ADDHYD
REACH

RUNOFF
ADDHYD
RUNOFF

REACH

ADDHYD
RUNOFF
ADDHYD
RESVOR

REACH

.19
5.82
.10
-10
A7

27
.27
.27

6.09 »

.25

.25
.13
.38
.38
.13

.51
51

6.60
5.60

17:43

[ R S Y [ R T Y [ T G [ VR LSS QS T Sy - ek B e w

- kel ws o

UPPER SAND CREEK

NN NN NN NN N NN NN L o Y R (I N ] Lo B AR X I ¥ R V] NN NN

N NN NN

.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 -0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 -0
.08 .Q
.08 .0
.08

.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0

4.40 24.00
4.40 26.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
& .40 24.00
4.40 24.00
4.40 24.00
4 .40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4,40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00
4.40 24.00

2.81
1.649
2.82
2.82
3.61

3.32
3.31
3.08
1.75
2.91

2.9
1.82
2.54
2.54
2.82

2.61
1.54
1.53
1.73
1.73

1.82
1.73
3.00
3.00
3.6

3.21
3.21
2.7
3.10
2.43

2.63
3.02
3.61
3.15
2.14

--DBPS FUALTC.DAT MOD. TQ JR ENG. RIDGEVIEW MDDP

24 HR TYPE 11A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP .DAT

6.21
7.09
6.03
6.24
6.02

6.05
6.17
6.64
7.07
6.26

6.41
6.25
6.37
6.50
6.22

6.43
8.57
8.82
7.08
7.18

6.04
7.18
6.1
6.20
6.04

6.13
6.23
6.13
6.19
6.03

6.4
6.18
6.04
6.13
8.35

8.48

SUMMARY TABLE 1 - SELECTED RESULTS QF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

SECTION/
‘RUCTURE

o OPERATION

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?} INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

STANDARD

CONTROL

DRAINAGE TABLE MOIST TIME

AREA

RAIN ANTEC MAIN

#

COKD

INCREM BEGIN

PRECIPITATION

RUNOFF

AMOUNT DURATION AMOUNT

ELEVATION

311.88
2315. 3
24495
213.73
517.29

647.91
600.45
178.27
2448.95
394.99

373.47
125.70
481.68
466.70
208.78

T 816.00

41.35
41.32
2472.38
2463.04

263.72
2477 .43
663.83
£63.21
452.40

1041.60
1017.74
505.86
1479.29
354.24

315.06
1784 .67
T14.19
2385.37

93.58

93.56

JOB

PEAK D1!SCHARGE

TIHE

RATE

1

1641.5

397.8
2449.5
2137.3
3042.9

2399.7
2223.9
660.2
402.1
1580.¢0

1493.9

951.5
1267.&
1228.2
1606.0

1207.8
a1.1
a1.¢

374.6
373.2

1624.8

367.0
2157.5
2139.4
2827.%

2216.2
2165.4
2023,5
2054.6
2361.6

2100.4
2051.3
2856.8
2129.8

83.6

83.5

SUMMARY
PAGE ¢




XSECTION 87 RUNOFF .04 1 2 .08 .0 4.40  24.00 1.68 .- .00 64.35
STRUCTURE 87 ADCHYD 3.62 2 .08 .0 4.40  24.00 1.51 - 5.46 2387.76
XSECTION 72 RUNOFF .25 1 2 .0a .0 4,40 24.00 1.60 --- 6.04 354.53
XSECTION 169 REACH .25 1 2 .08 .0 4.40 24.00 1.60 --- 6.15 327.64
XSECTION 69 RUNOFF .25 1 2 .08 .0 6.40 24.00 1.97 --- 6£.36 . 219.07
STRUCTURE &9 ADDHYD .50 1 2 .08 .0 4,40 24.00 1.79 - 618 495.97
XSECTION 1B& REACH .50 1 2 .08 .0 6.40  24.00 1.79 1.15 6.18 495.97
XSECTION B& RUNDFF .05 1 2 .08 .0 4.40 24.00 1.97 .- 5.10 71.95
STRUCTURE 87 ADDHYD %85 2 .08 .0 4,40  24.00 1.80 - 6.17 553.33
STRUCTURE 87 ADDHYD 417 1 2 .08 .0 4.40  24.00 1.54 .. 6.44 2702.46
XSECTION 163 REACH - 4.17 1 2 .08 .0 4.40  24.00 1.54 - 6.56 2632.57
XSECTION 63 RUNOFF 16 ] 2 .08 .0 4.40 24,00 1.82 --- 6.14 194,93
STRUCTURE 63 ADDHYD 4.33 1 2 .08 .0 4.40 24,00 1.55 .- 6.55 2689.28
XSECTION 160 REACH 4,33 1 2 .08 .0 4.40  24.00 1.55 --- 6.67 2631.49
XSECTION &0 RUNGFF .15 1 2 08 .0 4.40  24.00 1.76 - 6.13 178.07
STRUCTURE 40 ADDHYD 4.48 1 2 .08 .0 4.40  24.00 1.56 --- 6.66 2667.50
ASECTION 5% RUNDFF .16 1 2 .08 .0 4.40 24.00 2.9 --- 6.06 371.80
STRUCTURE 60 ADDHYD 4.64 1 2 .08 .0 4,40 24.00 1.61 - 6.66 2711.61
XKSECTION &8 RUNOFF .22 1 2 .08 .b 4.40 26,00 1.97 .- 6.26 224.59
XSECTION 167 REACH .22 1 2 .08 .0 4,60 24.00 1.97 --- 6.42 206.19
¥SECTION 67 RUNOFF 27 1 2 .08 .0 4,40  24.00 2.81 .- 6.17 477.87
STRUCTURE &7 ADDHYD 49 1 2 .08 .0 4.40 24,00 2.46 --- 6.23 620.87
XSECTION 164 REACH 49 1 2 .08 0 4.40  24.00 2.43 --- 6.33 612.79
XSECTION 64 RUNOFF .25 1 2 .08 .0 4.40 24.00 2.81 - 6.05 584,18
STRUCTURE 64 ADDHYD 74 1 2 .08 .0 4.40  24.00 2.56 --- 5.13 971.26
XSECTION 159 REACH A 1 2 .08 .0 4.0 24,00 2.56 --- 6.23 953.85
STRUCTURE 60 ADDHYD 5.38 1 2 .08 .0 4.40  24.00 1.74 .- 6.60 3295.53
XSECTION 151 REACH 5.38 i 2 .08 .0 4.40  24.00 1.74 - 6.73 3231.01
STRUCTURE 94 RESVOR 5.38 1 2 .08 .0 4.40 24.00 1,63 10.95 7.10 2237.01
XSECTION 51 RUNOFF .15 1 2 .08 .0 4,40 24.00 1.97 .e- 5.12 211.31
STRUCTURE 51 ADDHYD 5.53 1 2 .08 .0 6.40  24.00 1.66 .- 7.10 2255.57
XSECTION 49 RUNCFF .10 1 2 .08 ,D 4.40  24.00 2.21 --- 6.08 170.40
STRUCTURE 51 ADDHYD 5,83 1 2 .08 .0 4,40 24.00 1.65 --- 7.10 2269.58
TR20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDOP Jos 1
REV PC 09/83(.2) 24 HR TYPE I1A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT

SUMMARY TABLE 1 - SELECTED RESULTS OF STAMDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK{?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE CONTROL  DRAINAGE TABLE MOIST TIME  -=----mesereccoccnenos *r= RUNOFF  =====-ceur-mcccccecccconaerona.
1D OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION  TIME RATE

(sSaQ MI) (HR)  (HR) CIN) (HR) CIN) (FT}) (HR) (CFS)

ALTERNATE T  STORM 1

1608.6
659.6

14381
1310.56
876.3
991.%
991.9

1439.0
1024.2
648.1
631.3
1218.3

621.1
607.7
1187.1
595.4
2323.7

584.4
1020.9
937.2
1769.9
1267.1

1250.6
2336.7
1312.5
1289.0

612.6

600.6
415.8
1408.7
407.9
1704.0

403.1

SUHKARY
PAGE B




XSECYION 74
STRUCTURE 74
XSECTION 173

XSECTION 75
STRUCTURE 75
XSECTION 73
STRUCTURE 75
XSECT{ON 8!

KSECTION 175
STRUCTURE 75
XSECTION 80
XSECTION 174
STRUCTURE 75

XSECTION 78
STRUCTURE 75
XSECYION 172
XSECTION 88
STRUCTURE 77

XSECTION 77
STRUCTURE 77
XSECTION 79
XSECTION 178
XSECTION 78

STRUCTURE 78
XSECTION 177
STRUCTURE 77
¥SECTION 171
(SECTION 71

STRUCTURE 71
(SECTION 170

TR20 XEQ 05-25-9%

RUKOFF
ADDHYD
REACH

RUNODFF
ADDHYD
RUNOF F
ADDHYD
RUNOFF

REACH
ADDHYD
RUNOFF
REACH
ADDHYD

RUNOFF
ADDHYD
REACH

RUNOFF
ADDHYD

RUNOFF
ADDHYD
RUNQFF
REACH

RUNOFF

ADDHYD
REACH
ADDHYD
REACH
RUNOFF

ADDHYD
REACH

17:43

REV PC 09/83¢.2)

.18
37
37

.12
49
12
.61
.39

.39
1.00
.22
.22
.22

A7
1.39
1.39

.10
1.49

.25
1.74
.29
29

1.17
1.17
2.%91
2.9

.36

3.27
3.27

,:y.

L S S A S

N

NN o NN N NN RN o N NN

N oMo

4]

.08 .0
.08 .0
.08 .0
.08 .0
-08 .0
.08 .0
.08 .0
.08 .0
.0a .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0
.08 .0 .
.08 .0
.08 .0
.08 -0
.08 .0
.08 .0
.08 .0
.08 0
.08 .0
.08 .0
.08 -0
.08 .0
.08 .0
.08 .Q

4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4,40
4 .40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.460
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.60

24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24,00
24,900
26.00
24.00
24.00

24.00
24.00
24,00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00

1.40
1.40
1.40

1.40
1.40
1.40
1.40
1.40

1.40
1.40
1.40
1.40
1.40

1.39
1.40
1.40
1.40
1.40

1.40
1.40
1.40
T.40
1.40

1.40
1.40
1.40
1.40
1.97

1.46
1.46

UPPER SAND CREEK --UBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
24 HR TYPE I1A STORM (100- AND 1G-YR, AMC=2) FILE NAME: FUJRMDDP .DAT

6.18
6.14
6.25

6.33
6.25
s.21
6.25
6.20

6.36
6.28
6.14
6.30
6.28

6.31
6.28
6.28
6.11
6.27

6.23
6.26
6.08
6.20
6.16

6.17
6.28
6.27
6.40
6.07

6.39
6.47

IMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WiTH PEAK AS LAST POINT.)

ICTION/ STANDARD
STRUCTURE CONTROL
10 OPERATION AREA
(sQ MI)
ALTERNATE 1  STORM 1
XSECTION 70 RUNOFF 3
RUCTURE 70 ADDHYD 3.58
ECTION 187 REACH 3.58

RAIN ANTEC MAIN

#

DRAINAGE TABLE MDIST TIME

COND

INCREM BEGIN

(HR)  (HR)
.08 .0
.08 )
.08 -0

PRECIPITATION

RUNOFF

AMOUNT DURATION AMOUNT

(IN)

4.40
4.40
4.40

(HR)

24.00
24.00
24.00

(IN)

1.97
1.50
1.50

ELEVATION
(FT)

148.53
I79.64
346.58

75.13
418.87
92.61

510.06

304.0%

271.28
734.36
202.83
166.10
919.57

107.47
1026.56

" 1026.56

100.20
1086.70

182.71
1275.55
318.12
284,15
762,75

1041.83
998.05
2262.04
2130.34
575.74

2270.28
2264.65

JoB 1

PEAK DISCHARGE

TIME
(HR)

6.09
6.46
6.46

458.78
2380.8%
2380.85

825.2
1025.5
936.7

626.1
a854.8
7.7
8345.2
779.5

693.6
754.4
922.0
755.0
753.7

632.2
738.5
738.5
1002.0
729.3

730.9
733.1
1097.0
979.8
866.8

890.4
a53.¢0
777.3
732.1
1599.3

694.3
592.6

SUMMARY
PAGE 7

1479.9
665.0
665.0




W% WARNING REACH 185 ATT-KIN COEFF.(C) GREATER THAN 0,667, CONSIDER REDUCING MAIN TIME INCREMENT %+
*h*  WARNING REACH 128 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT w#=
**% WARNING REACH 127 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ##w
*+4  WARNING REACH T84 ATT-KIN COEFF.(C) GREATER THAN 0.567, CONSIDER REDUCING MAIN TIME INCREMENT twss
***  WARNING REACH 125_AT!:KIN COEFF.(C) GREATER THAN 0.587, CONSIDER REDUCING MAIN TIME INCREMENT #w#
AR UARNING REACH 120 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT w#+
**% WARNING REACH 183 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ww=
*** WARNING REACH 715 ATT-KIN COEFF.{C) GREATER THAN 0.567, CONSIDER REDUCING MAIN TIME INCREMENT *w#«
**% WARNING REACH 114 ATT-KIN COEFF.(C} GREATER THAN 0.467, COMSIDER REDUCING MAIN TIME INCREMENT waw
*+% WARNING REACH 106 ATT-KIN COEFF.(C) GREATER THAN 0.567, CONSIDER REDUCING MAIN TIME INCREMENT ##*
** WARNING REACH 107 ATT-KIN COEFF.(C) GREATER THAN 0,667, CONSIDER REDUCING MAIN TIME INCREMENT e«
*** WARNING REACH 104 ATT-KIN COEFF.{C) GREATER THAN 0.447, CONSIDER REDUCING MAIN TIME INCREMENT *w»
*** WARNING REACH 109 ATT-KIN COEFF.{C) GREATER THAN 0.557, CONSIDER REDUCING MAIN TIME INCREMENT ##+
*** WARNING REACH 108 ATT-KIN COEFF.(C) GREATER THAN 0.467, CONSIDER REDUCING MAIN TIME INCREMENT ww»

EZXECUTIVE CONTROL OPERATION ENDCMP RECORD 1D
COMPUTATIONS COMPLETED FOR PASS 2

EXECUTIVE CONTROL OPERATION ENDJOB RECORD D
TR20 XE@ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD., TQO JR ENG. RIDGEVIEW MDDP JOB 1 SUMMARY
REV PC 09/83(.2) 24 HR TYPE [I1A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMODP.DAT PAGE &

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(™) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK{?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

ECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE

STRUCTURE  CONTROL  DRAINAGE TABLE MOIST TIME  =---=---cs---mceeees o= RUNDFF  meessesommcom e s
10 OPERATION  AREA B COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION  TIME RATE RATE
{(sa M1) (HR)  (HR)  (IND (HRY  C(IN) (FT) ¢HR) (CFS) (CSM)

ALTERNATE 1  STORM 1

SECTION B2 RUNOFF .19 1 2 .08 .0 4.40 24.00 1.40 --- 6.03 249.72 1314.3
SECTION 174 REACH 19 1 2 .08 .0 4.40 24.00 1.40 . --- 6,13 235.29 1238.4




TR20 XEQ

05-25-99

17:43

REV PC 09/83¢.2)

TIME(HRS)

4.98

5.81

6.64

747

8.30

9.13

?.96
10.79
11.62
12.45
13.28
4.1
14.94
15.77
16.60
17.43
18.26
19.09
19.92
20.75
21.58
22,41
23.24
24.07

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DIsSCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

FIRST HYDROGRAPH POINT =

.00
9.31
2.45

“1.337

.78
.78
.79
.40
.70
.82
41
46
.50
.59
43
W43
43
A
b
-18
.23
27
.28
.13

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
24 HR TYPE 1IA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT

.00
i8.83
2.20
1.38
S £ 4
.78
76
.40
47
.80
41
49
50
.59
.43

43
A4
b
.18
.19
.27
.27
.04

.00 HOURS

.00
27.43
2.15
1.55
J7
.78
.53

.18
.18
.24
.27
.01

.00
27.70
2.15
1.62
T7
.78

.00

TIME INCREMENT =

.00
10.91
2.16
1.64
7
.78
.40
.92
-41
.42
.41
.30
.51
51
.43
43
43
A
.e7
.21
.18
.18
.24

.08 HOURS
.00 .00
5.11% 3.75
2.03 1.54
1.65 1.66
7 T7
.78 .78
.40 .40
1.14 1.19
43 b6
41 .41
A2 .42
.50 .50
31 .31
.45 .43
43 43
43 43
43 .43
b b
.26 .2b
.25 .26
.18 .21
.18 .18
.19 .18

DRAINAGE AREA =

.00
3.46
1.37
1.54

.77

.79

.40
1.2t

.78

<41

.42

.50

.21

.43

A3

.43

.43

oG4

.26

.26

.25

.18

.18

**WARNING - LACK OF LOW FLOW DEFINITION FOR XSECT TABLE186. MAX.FLOW LESS THAN 2ND TABLE VALUE,

***  VARNING REACH

LS

Wkl

b1 )

*urk

L o)

] ook

] alrdr

*ard

] ki

20 XEa
REV

i

HARNING

WARNING

REACH

REACH

WARNING - REACH

WARNING

WARNING

REACH

REACH

WARNING - REACH
WARNING - REACH

WARNING

REACH

WARNING - REACH

05-25-99

17:43

PC 09/83(.2)

186 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

184 ATT-KIN COEFF.({C) GREATER THAN 0.867, CONSIDER REDUCING MAIN TIME INCREMENT

.00
3.43
1.33
1.02

77

akk

ek

159 ATT-KIN COEFF.(C} GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT we+

149 INFLOW HYOROGRAPH VOLUME TRUNCATED ABOVE BASEFLOW AT

10.

06 CFS, 71.35

157 ATT-KIN COEFF.(C) GREATER THAN 0.&67, CONSIDER REDUCING MAIN TIME INCREMENT

154 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

153 INFLOW HYDROGRAPH VOLUME TRUNCATED ABOVE BASEFLOW AT
147 INFLOW HYDROGRAPK VOLUME TRUNCATED ABOVE BASEFLOW AT

3.
3.

46 CFS, 46.24
8 CFs, 27.80

141 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

T41 INFLOW HYDROGRAPH VOLUME TRUNCATED ABOVE BASEFLOW AT

g8.

98 CFS, 12.04

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
26 HR TYPE IfA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP,DAT

% OF

ek

dkwr

% OF
% OF

i

% OF

HARNING REACH 143 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT w+*

WARNING REACH 185 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT *we

JOB 1

.04 sQ_MI,
1.61
3.23
1.33

.82
.78

1.16

PEAK.

PEAK.
PEAK.

PEAK.

.JoB 1

PASS
PAGE

PASS
PAGE

4

2
5




REV PC 09/83(.2)

i

Wk

kb

TN

Tk

ki

*dir

e

ki

dededy

Wik

ik

ik

ik

WARNENG

WARNING

HARNING

WARNING

WARNING

WARNENG

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

REACH

24 HR

137 ATT-KIN
128 ATT-KIN
127 ATT-KIN
184 ATT-KIN
130 ATT‘:IH
125 ATT-KIN
120 ATT-KIN
183 ATT-KIN
115 ATT-XIN
114 ATT-XIN
106 ATT-KIN
107 ATT-KIN
104 ATT-KIN

109 ATT-KIN

108 ATT-KIN

EXECUTIVE CONTROL OPERATION ENDCMP

EXECUTIVE CONTROL OPERATION COMPUT

STARTING TIME =
ALTERNATE

L L4

ik

wririe

WARNING

WARNING

WARNING

KO.= 1

TYPE I1A STORM (100- AND 10-YR, AMC=2)

COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.(C} GREATER
COEFF.{C) GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.{C} GREATER
COEFF.(C) GREATER
COEFF.(C) GREATER
COEFF.{(C) GREATER

COEFF.(C) GREATER

THAN

THAH

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

0.667,

0.667,

0.667,

0.667,

0.667,

0.647,

0.667,

0.667,

0.667,

0.667,

0.647,

0.667,

0.667,

0.667,

0.667,

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCIKG

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

CONSIDER REDUCING

COMPUTATIONS COMPLETED FOR PASS 1

FROM XSECTION 82

.06 RAIN DEPTH = 3.00

STORM NO.= 2

T0 STRUCTURE 99

RAIN DURATION= 1.00
MAIN TIME INCREMENT = .08 HCURS

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

HAIN

RAIN TABLE

REACH 172 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER REDUCING MAIN

REACH 170 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN

REACH 187 ATT-KIN COEFF.{C) GREATER THAN 0.467, CONSIDER REDUCING MAIN

¥e% WARNING-MAIN TIME INCREMENT MAY BE TOO LARGE.
COMPUTED PEAK(

29.70) AT

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

NO,=

TIME

TIME

TIME

EXCEEDS MAX. ADJACENT HYDROGRAPH COORDINATE

XKSECTION &7

FILE MAME: FUJRMDDP.DAT

INCREMENT

INCREMENT

INCREMENT

INCREMENT

INCREMENT

INCREMENT

INCREMENT

INCREMENT

INCREMERT

INCREMENT

{NCREMENT

INCREMENT

IHCREMENT

INCREMENT

INCREMENT

skl

ik

ik

ik

*h"

rirn

Wik

i

dydrar

ik

e

wkw

wedw

L g

Wik

PAGE

RECORD 1D

RECORD ID 10-YR

1 AN+. MOIST. COND= 2

INCREMENT W»*

INCREMENT

INCREMENT

BY 7 x.

Ll

Wwicw

3




TR20 XEQ 05-25-%9

REV PC 09/83¢.

17:43
2)

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
24 HR TYPE lIA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT

EMECUTIVE CONTROL OPERATICN INGREM

¥

MAIN TIME INCREMENT =

EXECUTIVE CONTROL OPERATION COMPUT

+

STARTING TIME =
ALTERNATE NO.= 1

Tk

WARN MG

W

HARNING

xhk

WARKING

i

WARNING

ik

WARNING

drkdr

HARNING

e

WARNING

L2 3

WARNING

L3 : 4

WARNING

ik

HARNING

" tE% UARNING -

wirk

WARNING

Lt

WARNING

edrw

WARN ING
WARNING -
WARNING -

WARNING

driede

WARNING
n

WARNING

WARNING

0 XEQ 05-25-99

REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH

REACH
REACH

REACH
REACH
REACH
REACH
REACH
REACH
REACH

REACH

REACH

17:43

.08 HOURS

FROM XSECTION 82

.00 RAIN DEPTH =

STORM HO.= 1
174 ATT-KIN COEFF.(C)
173 ATT-KIN COEFF.{C)
172 ATT-KIN COEFF.(C)
177 ATT-KIN COEFF.{C)
170 ATT-KIN COEFF,(C)
187 ATT-KIN COEFF.(C)
169 ATT-KIN COEFF.(C)
186 ATT-KIN COEFF.(C)
164 ATT-KIN COEFF.(C)

159 ATT-KIN COEFF.(C)
149 INFLOW HYDROGRAPH

148 ATT-KIN COEFF.(C)

157 ATT-KIN COEFF.(C)

154 ATT-KIN COEFF.(C)

153 INFLOW HYDROGRAPH

147 INFLOW HYDROGRAPH

141 ATT-KIN COEFF.{C)

143 ATT-KIN COEFF.(C)

186 ATT-KIN COEFF.(C)

185 ATT-KIN COEFF.(C)

TO STRUCTURE 99
4.40 RAIN DURATION= 1,00 RAIN TABLE
MAIN TIME INCREMENT = .08 HOURS

NO.= 1§ ANT.

"

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUGING MAIN TIME INCREMENT

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.567, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.647,
VOLUME TRUNCATED ABOYE BASEFLOW AT

CONSIDER REDUCING MAIN TIME INCREMENT
16.49 CFS,

GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT
GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT
GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT
VOLUME TRUNCATED ABOVE BASEFLOW AT 60.20 CFS, 64.33
VOLUME TRUNCATED ABOVE BASEFLOW AT 60.73 CFs, 23.77
GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENY
GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT
GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT

GREATER THAN 0.467, CONSIDER REDUCING MAIN TIME INCREMENT

UPPER SAND CREEK --DBPS FUALTC.DAT MOD, TO JR ENG. RIDGEVIEW MDDP

MOIST.

ik

ik

wirdr

ik

wrdrde

*kadr

L2

L33

La

Wk

ek

L

o

% OF
% OF

e e

L]

JOB

RECORD B

RECORD ID 100-YR

COND= 2

39.87 % OF PEAK.

PEAK.
PEAK.

R

dedrdr

JOB

1

1

PASS
PAGE

PASS

2

1




TR20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP JOB 1 pAsSs 1
REV PC 09/B3(.2) 24 HR TYPE 1[A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT PAGE 1

FILE NO,

COMPUTER PRCGRAM FOR PROJECT FORMULATION - HYDROLOGY USER NOQTES

P e

THE USERS MANUAL FOR THIS PROGRAM IS THE MAY 1983 DRAFT OF TR-20. CHANGES FROM THE 2/14/74 VERSION INCLUDE:

REACH ROUTING - THE MODIFIED ATT-XIN ROUTING PROCEDURE REPLACES THE CONVEX METHOD. [NPUT DATA PREPARED FOR
PREVIOUS PROGRAM VERSIONS USING CONVEX ROUTING COEFFICIENTS WILL NOT RUN ON THIS VERSION.

THE PREFERRED TYPE OF DATA ENTRY IS CROSS SECTION DATA REPRESENTATIVE OF A REACH. IT IS RECOMMENDED THAT
THE OPTIONAL CROSS SECTION DISCHARGE-AREA PLOTS BE OBTAINED WHENEVER NEW CROSS SECTION DATA 15 ENTERED.
THE PLOTS SHOULD BE CHECKED FOR REASONABLENESS AND ADEQUACY OF INPUT DATA FOR THE COMPUTATION OF "M»
VYALUES USED IN THE ROUTING PROCEDURE.

GUIDELINES FOR DETERMINING OR ANALYZING REACH LENGTHS AND COEFFICIENTS (X,M) ARE AVAILABLE I[N THE USERS
MANUAL. SUMMARY TABLE 2 DISPLAYS REACH ROUTING RESULTS AND ROUTING PARAMETERS FOR COMPARISON AND CRECKING.

HYDROGRAPH GENERATION - THE PROCEDURE TO CALCULATE THE INTERNAL TIME INCREMENT AND PEAK TIME OF THE UNIT
HYDROGRAPH HAVE BEEN IMPROVED. PEAK DISCHARGES AND TIMES MAY DIFFER FROM THE PREVIOUS VERSION. OUTRUT
HYDROGRAPHS ARE STILL INTERPOLATED, PRINTED, AND ROUTED AT THE USER SELECTED MAIN TIME [NCREMENT.

INTERMEDIATE PEAKS - METHOD ADDED TO PROVIDE DISCHARGES AT INTERMEDIATE POINTS WITHIN REACHES WITHOUT ROUTING.

OTHER - THIS VERSION CONTAINS SOME ADDITIONS TO THE INPUT AND NUMEROUS MODIFICATIONS TO THE OUTPUT. USER
OPTIONS HAVE BEEN MODIFIED AND AUGMENTED ON THE JUB RECORD, RAINTABLES ADDED, ERROR AND WARNING MESSAGES
EXPANDED, AND THE SUMMARY TABLES COMPLETELY REVISED, THE HOLDOUT OPTION IS NOT GPERATIONAL AT THIS TIME.

PROGRAM QUESTIONS OR PROBLEMS SHOULD BE DIRECTED TO HYDRAULIC ENGINEERS AT THE SCS NATIONAL TECHNICAL CENTERS:
CHESTER, PA (NORTHEAST) -~ 215-499-3933, FORT WORTH, TX (SOUTH) -- 334-5242 (F15)
LINCOLN, NB (MIDWEST) -- 541-5318 (F7S), PORTLAND, OR (WEST) == 423-4099 (FTS}

PROGRAM CHANGES SINCE MAY 1982:

12/17/82 - CORRECT PEAK RATE FACTOR FOR USER ENTERED DIMHYD
CORRECT REACH ROUTING PEAK TRAVEL TIME PRINTED WITH FULLPRINT OPTION
5/02/83 - CORRECT COMPUTATIONS FOR ---
T. DIVISION OF BASEFLOW IM DIVERT OPERATION
2, HYOROGRAPH VOLUME SPLIT BETWEEN BASEFLOW AND ABOVE BASEFLOW
3. CROSS SECTION DATA PLOTTING POSITION
4. INTERMEDIATE PEAK WHEN "FROMY AREA IS LARGER THAN “THRU" AREA
5. STORAGE ROUTED REACH TRAVEL TIME FOR MULTIPEAK HYDROGRAPH
6. ORDERING "FLOW-FREQ" FILE FROM SUMMARY TABLE #3 DATA
7. BASEFLOW ENTERED WITH READHYD
8. LOW FLOW SPLIT DURING DIVERT PROCEDURE #2 WHEN SECTION RATINGS START AT DIFFERENT ELEVATIONS
ENHANCEMENTS ---
1. REPLACE USER MANUAL ERROR CODES (PAGE 4-9 TO 4-11) WITH MESSAGES
2. LABEL OUTPUT HYDROGRAPH FILES WITH CROSS SECTION/STRUCTURE, ALTERNATE AND STGRM NO'S
09/01/83 - CORRECT INPUT AND OUTPUT ERRORS FOR INTERMEDIATE PEAKS
CORRECT COMBINATION OF RATING TABLES FOR DIVERT
CHECK REACH ROUTING PARAMETERS FOR ACCEPTABLE LIMITS
ELIMINATE MINIMUM REACH TRAVEL TIME WHEN ATT-KIN COEFFICIENT EQUALS ONE




XSECTION 185 ADDHYD 9.74 1 2 .08 0 300 24,00 .95 2.37 6.23
XSECTION 137 REACH 9.74 1 2 .08 0 3,00 24,00 .95 2.27 6.36
XSECTION 128 RUNOFF .04 1 2 .08 0 3.00  24.00 .96 6.14
XSECTION 137 ADDHYD 9.78 1 2 .08 0 300 2400 .95 2.28 6.36
XSECTION 137 RUNOFF .11 1 2 .08 0 3.0 24.00 1.25 6.15
XSECTION 137 ADDHYD 9,89 1 2 08 .0 3.00  24.00 .95 2.33 6.35
XSECTION 126 RUNOFF .08 1 2 .08 0 3,00 24.00 1.19 6.15
XSECTION 127 RUNOEF .07 1 2 .08 .0 3.00 24.00 1.38 --- 6.12
XSECTION 137 ADOHYD A5 7 2 .08 .0 3.00  24.00 1.28 .34 6.13
XSECTION 137 ADDHYD 10,04 1 2 .08 -0 3.00  24.00 .96 2.40 6.34
STRUCTURE 91 RESVOR 10,04 1 2 .08 0 3,00 24,00 .95 61.00 6.43
XSECTION 129 REACH 10.04 1 2 .08 0 300 24.00 .95 6.62
XSECTION 27 RUMOFF 16 1 2 .08 0 3.00  24.00 1.59 6.03
STRUCTURE 29 ADDHYD  10.20 1 2 .08 0 3.00 24,00 .96 6.61
R20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
REV PC 09/83(.2) 24 HR TYPE 11A STORM (100- AND 10-YR, ANMC=2) FILE NAME: FUJRMDDP . DAT

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS [N THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CES) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) IMDICATES A HYDROGRAPH WITH PEAK AS LAST PQINT.)

1636,27
1520.40
25,81

1533.33
90.47
1588.25
61.50
69.20

130,11
1671.96
1583.78
14356.45

228.28

1458.34

J0B

HARGE

1

168.0
156.1%
645.3

156.8
822.5
160.6
768.7
988.6

B47.4
166.5
157.7
143.1
1426.8

143.0

SUMMARY
PAGE 17

SECTION/ STANDARD RAIN ANTET MAIN PRECIPITATION PEAK DISC
‘RUCTURE CONTROL  DRAINAGE TABLE MOIST TIME  ssmeocmecei el RUNOFF oo e e
Io OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION  TIME
(5Q MI) (HR)  (HR) (IN} (HR) (N (FT) (HR)

ALTERNATE 1 STORM 2

ECTION 38 RUNQFF .32 1 2 .08 .0 3.00 24,00 1.0t --- 6.24
~~cCTION 128 REACH .32 1 F3 .08 .0 3.00 24.00 1.01 =-- 6.34
(SECTION 28 RUNOFF 7 1 2 .08 .0 3.00 24.00 1.67 -- 6.01

IUCTURE 28 ADDHYD &9 1 2 .08 .0 3.00 24.00 1.24 == 6.04

iCTION 127 REACH 49 1 2 .08 -0 3.00 24.00 1.24 --- 6.14
TUCTURE 29  ADDHYD 10.59 1 2 -08 .8 3.00 24.00 97 == . 8.59

CTION 29 RUNOFF .20 1 2 .08 .0 3,00 24.00 1.25 --- 6.04
SECTION 29 ADDMYD 10.89 1 2 .08 .Q 3.00 24.00 .98 - 6.59
SFCTION 184 REACH 10.89 1 2 .08 .0 3.00 24,00 .98 - 6.59

CTION B4 RUNOFF .04 1 2 .08 .0 3.00 24,00 1.64 -~ 3.95
TRUCTURE 30 ADDHYD 10.93 1 2 .08 .0 3.00 24.00 .78 --- 6.59
STION 30 RUNOFF .10 1 2 .08 .0 3.00 24.00 1.38 -.- 6.21
ICTURE 30  ADDHYD 11.03 1 2 .08 .0 3.00 24.00 .98 - 6.58

ECTION 31 RUNOFF .21 1 2 .08 .Q 3.00 26.00 2.1 --- 6.25

" ICTURE 30 ADDHYD 11.24 1 2 .08 .0 3.00 24,00 1.00 me- 65.56

ECTION 44 RUNQFF -1 1 2 .08 .0 3.00 24.00 1.31 --- 6.13

ECTION 135 REACH .11 1 2 .08 .0 3.00 24.00 1.31 .- 6.28

! TION 35 RuMoOFF .12 1 2 .08 .0 3.00 24.00 1.51 -=- é.08

AwCTURE 35  ADDHYD .23 1 2 .08 .0 3.00 24.00 1.42 .- 6.14

168,41
166.28
259.20
323,12
308.77

1625.52
219.72
1650.58
1650.58
68.94

1655,06
79.43
1689.88
250.37
1844.76

98.77
86.44
140.36
202.32

526.3
319.6
1524.7
659.4
630.1

152.1
1098.6
151.6
151.6
1723.9

151.4
794.3
153.2
t192.2
164.1

897.9
785.8
1&9.7
B79.4 -




XSECTION 34

STRUCTURE 33
XSECTION 130
STRUCTURE 30
XSECTION 32
ASECTION 33

STRUCTURE 33
XSECTION 131
STRUCTURE 30
XSECTION 125
XSECTION 26

STRUCTURE 25
XSECTION 25
STRUCTURE 25
XSECTION 24
STRUCTURE 25

XSECTION 120

RUNQFF

ADDHYD
REACH

ADDHYD
RUNOFF
RUNQFF

ADDHYD
REACH
ADDHYD
REACH

RUNGFF

ADDHYD
RUNOFF
ADDHYD
RUNQFF
ADDHYD

REACH

TR20 XEQ 05-25-99 1
REY PC 09/83(.2)

.29
.52

11.76
-1
.29

40
12.16
12.16

.19

12.35
.04

12.39
19

12.58

12.58

7:43

R — o ek -

NN N NN NN

NN N

.08

.08
.08
.08
.08

.08
.08
.08

.08

(= = I = R~ i = ]

]
o o o Qo

3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24,00
3.00 24.00
3.00 24.00
3.00 24.00

1.47
1.47
1.03
2.45
2.16

2.24
2.24
1.06
1.06
1.59

1.07
1.35
1.07
2.25
1.09

1.09

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
24 HR TYPE 11A STORM (100- AND 70-YR, AMC=Z) FILE NAME: FUJRMDDP.DAT

6.19

6.14
6.29
6.51
6.15
6.02

6.04
6.15
6.44
&.44
6.03

6.43
5.95
6.43
6.01
6.13

6.21

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER YHE PEAK DISCHARGE TIME AND RATE {CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARX(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST PQINT.)

SECTION/ STAKDARD
STRUCTURE COKTROL
o CPERATION AREA #
(5G MI)
ALTERNATE 1 STORM 2
*
XSECTION 22 RUNOFF .13 1
STRUCTURE 20 ADDHYD 12.71 1
XSECTION 20 RUNOFF .09 i
STRUCTURE 20 ADDHYD 12.80 }
XSECTION 21 RUNOFF 12 1
STRUCTURE 20 ADDHYD 12.92 1
XSECTION 19 RUNOCFF 17 1
STRUCTURE 20 ADDHYD 13.09 1
XSECTION B3 RUNOFF .1 1
STRUCTURE 20 ADDHYD 13.20 1
XSECTION 23 RUNOFF .28 1
XSECTION 183 REACH .28 1
STRUCTURE 20 ADDHYD 13.48 1
STRUCTURE 98 RESVOR 13.48 1
XSECTION 113 REACH 13.48 1

RAIN ANTEC MAIN
DRAINAGE TABLE MOIST TIME

COND

N NN (LT LV B U S R Y ]

N NN NN

.0a
.08
.08
.08

O o o0 oo

= s s e m
L= = i = = i =]

oo o oo

INCREM BEGIN

(HR) (KR}

PRECIPITATION

RUNQFF

AMOUNT DURATION AMOUNT

(IN) (HR)
3.00 24,00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24,00
3.00 24.00
3.00 24.00
3.00 24.00
3.00 24.00
3,00 24.00
3.00 24.00
3.00 24.00

{IN)

1.99
1.10
1.19
1.10
1.67

1.1
1.59
1.1
2.07
1.12

2.25
2.25
1.14
1.14
1.13

ELEVATION
(FT)

263.30

463.12
437.14
2142.99
170.51
545.79

697.31
636.41
2414.31
24146.31
274.23

2448.53

59.63
2454 .06
366.42
2616.57

2616.27

JOs

PEAK DISCHARGE

TIME
(HR)

5.96
6.19
6.03
6.18
5.98

6.15
6.05
6.13
6.02
6.10

6.05
6,15
6.1
6.73
6.90

RATE
(CFS)

243.28
2654.76
101.48
2705.36
189.87

2750.86
227.31

2942.98

201.78
3141.22

497.80
4LBB.45
3580.97
2351.87
2319.81

907.9

890.6
840.6
182.2
1550.1
1882.0

1743.3
1591.¢
198.5
198.5
1443.3

198.3
1490.8
198.1
1928.5
208.0

208.0

SUMMARY
PAGE 18

RATE
(CSM}

187%.4
208.9
1127.5
211.4
1582.2

212.9

1337.1
224.8
1834.3
238.0

1777.9
1744.5
265.7
174.5
172.1




XSECTION 58

~TRUCTURE 58
XSECTION 152
TRUCTURE 93
TRUCTURE 51
XSECTION 62

SECTION 161

RUNOFF

ADDHYD
REACH

RESVOR
ADDHYD
RUNOFF

REACH

TR20 XEQ 05-25-%9 1
REV PG 09/83(.2)

7:43

6.09

e T S S

UPPER SAND CREEK

NN NN

.08

.08
.08
.08

.08

3.00

3.00
3.00
3.00
3.00
3.00

3.00

24.00

24,00
24.00
24.00
24.00
24.00

24.00

2.25

2.0
2.01
1.83

.83
1.66

1.66

--DBPS FUALTC.DAT MDD. TO JR ENG. RIDGEVIEW MDDP
26 HR TYPE [1A STORM (100- AND 70-YR, AMC=2) FILE NMAME: FUJRMDDP.DAT

6.02

6.05
6.26
6.89
7.68
6.28

6.44

JMMARY TABLE 1 - SELECYEQ RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR{®™) AFTER THE PEAK DISCHMARGE TIME AND RATE (CF5) VALUES INDICATES A FLAT TOP HYDROGRAPH -
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK A5 LAST PGINT.)

ZCTION/ STANDARD
STRUCTURE CONTROL  DRAINAGE
ID OPERATION AREA
{sq NI
ALTERNATE 1  STORM 2
ASECTION &1 RUNQFF 13
‘RUCTURE 61 ADDHYD .38
. ECTION 150 REACH .38
XSECTION 50 RUNOFF .13
RUCTURE 50 ADDHYD .51
STRUCTURE 95 RESVOR 51
VOECTION 149 REACH .51
RUCTURE 31 ADDNYD 5.60
XSECTION 148 REACH 6.60
XSECTION 4B RUNQFF ]
~~ECTION 148 ADDHYD 6.75
XSECTION &6 RUNOFF 3
ECTION 157 REACH .31
ICTION 57 RUNOFF .16
STRUCTURE 57 ADDHYD 47
1 ICTION 154 REACH A7
(SECTION 53 RUNOFF .23
JTRUCTURE 54 ADDHYD .72
© ICTION 55 RUNOFF 15
i/CTION 155 REACH .15
i UCTURE 54 ADDHYD .87
CTION 54 RUNOFF .25
TRUCTURE S4 ADDHYD 1.12
TTUCTURE 92 RESVOR 12
CTION 153 REACH 1.12

RAIN ANTEC MAIN
TABLE MDIST TIME

#

- ek ok s — Mk b kA L Y R T G Sy

— o B ok

COND

NN N N N N NN LACIEN AF B VRN VI ¥ ) NN

NN NN

.08
.08

.08
.08

.08

.08

.08
.08

[NCREM BEGIN

(HR)  (HR)

PRECIPITATION

(IN)

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

.........................

(HR)

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24,00

24.00
24.00
24.00
24.00
24.00

RUNOFF
AMOUNT DURATION AMOUNT

CIN)

Bé
1.39
1.39
1.59
1.44

69
.82
.82
.85

.82
1.74
1.74
2.25
1.91

1.9
1.66
1.82
1.45
1.44

1.76
2.25
1.87
1.34
1.34

ELEVATION
(FT)

5.23

328.47

410.18
365,77

64.80
721.58
216.11

198.93

JoB

PEAK DISCHARGE

--------------- LR L T L R

TIME
(HR)

6.28
6.41
6.56
6.26
6.48

10.29
10.62
7.68
7.83
&.05

7.83
6.12
6.22
6.05
6.14

6.26
6.14
6.22
6.03
6.25

6.22
6.05
6.16
8.27
8.40

52.23
244.23
231.48
112.99
304.02

14.09
14.08
732.55
726,58
110.61

733.19
380.46
372.02
284 .46
600.63

575.37
282.19
826.97
194.79
160.42

985.80
449.47
1322.20
68.04
68.02

1

1932.2

1519.2
1358.4
240.0
118.5
864.4

795.7

SUMMARY
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401.7
642.7
£09.2
869.2
596.1

27.6
27.6
111.0
1101
737.4

108.6
1227.3
1200.1
1777.9
1277.9

1224.2
1128.8
1148.6
1298.6
1069.5

1133.1
1797.9
1180.5
60.8
60.7




XSECTION 53 RUNOFF A7
STRUCTURE 53 ADDKYD 1.29
XSECTION 147 REACH 1.29
XKSECTION 47 RUNOFF .27
XSECTION 147 ADDHYD 1.56
XSECTION 142 RUNOFF .06
XSECTION 147 ADDHYD 1.62
XSECTION 14B ADDHYD 8.37
XSECTION 141 REACH 8.37
XSECTION 122 RUNOFF .03
XSECTION 143 ADDHYD 8.40
1 )
TR20 XEQ 05-25-99 17:43

REV PC 09/83(.2)

. ad ok A s

— = —A . -

N R R

N Rt RO NN

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24,00

24,00

1.01

.90

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TQ JR ENG. RIDGEVIEW MDDP
24 HR TYPE 1IA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT

6.15
6.18
6.33
6.17
6.23

6.19
6,22
7.83
7.94
6.12

7.94

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAX DISCHARGE TIME AND RATE (LFS) VALUES INDICATES A FLAT TOP HYDROQGRAPH

A GUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

RAIN ANTEC MAIN
DRAINAGE TABLE MOIST TIME

SECTION/ STANDARD
STRUCTURE CONTROL
o OPERATION AREA #
{s5Q MDD
ALTERNATE 1 STORM 2
+
XSECTION 141 RUNOFF .05 1
XSECTION 143  ADDHYD 8.45 1
XSECTION 145 RUNOFF 24 1
XSECTION 746 RUNOFF .18 i
XSECTION T45 ADDHYD 42 1
XSECTION 121 RUNOFF .05 1
KSECTION 145 ADDHYD 47 1
XSECTION 143 REACH 47 1
XSECTION 123 RUNOFF .04 1
XSECTION 142 ADDHYD .51 1
XSECTION 142 ADDHYD 8.96 1
XSECTION 1856 REACH 8.96 1
XSECTION 124 RUNOFF .02 1
XSECTION 141 ADDHYD 8.98 1
XSECTION 140 RUNOFF .33 1
XSECTION 141 ADDHYD ¢.31 1
XSECTION 185 REACH 9.3 1
XSECTION 125 RUNOFF .03 1
XSECTION 185 ADDHYD 9.34 i
XSECTION 139 RUNOFF .15 1
XSECTION 185 ADDHYD 9.49 1
XSECTION 143 RUNOFF .25 1

COKD

NN M N N N NN N NN YR

NN NN N

n

(HR)

TNCREM BEGIN
(HR3

.0

PRECIPITATION

RUNOFF

AMOUNT DURATION AMOUNT

(I8}

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.o00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00

{HR}

24.00
24.00
24,00
24,00
24.00

24.00
24.00
24.00
24.00
24.00

24,00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00

(IN)

.38
.82
1.66
.96
1.36

1.0%
t.32
1.32

1.31
1.32

1.25

1.51

1.38

ELEVATION
(FT}

3.84

98.97
116.36
105.12
148.81
236.65

47.04

" 283.25

822.84
821.00
21.82

822.48

JOB

PEAK DISCHARGE

M ememmmcmeemm e mmmc e ——— ==

TIME
(HR)

6.18
7.94
6.07
6.16
6.09

6.4
6.09
6.18
6.09
6,17

6.24
6.24
6.13
6.24
6.27

6.24
6.24
6.16
6.24
6.24

6.24
6.14

RATE
(CFs)

16.09
824,11
320.91

106.50

415.05

33.93
447.42
443,01

39.29
478.37

1074.03
1074.03
18,17
1089.27
195.80

1284.61
1284.61
24.20
1306.58
124.14

1430.73
235.07

1

582.2
90.2
81,5

551.2

151.7

783.9
174.8
98.3
98.1
727.4

97.9

SUMMARY
PAGE 16

RATE
(CEM)

321.9
97.5
13371
591.6
988.2

678.6
952.0
942.6
982.2
$38.0

119.9
119.9
908.4
121.3
593.3

138.0
138.0
806.6
139.9
827.6

150.8
940.3




XSECTION &9
STRUCTURE &%
XSECTIOR 186

XSECTION B4

RUNOFF
ADDIYD
REACH

RUNGFF

.25
.50
.50

.05

TR20 XEQ 05-25-99 17:43 . .
REV PC 09/83¢.2)

.08
.08
.08

.08

3.00
3.00
3.00

3.00

24.00
24.00
24.00

24.00

.96
.84

.96

.91

~UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDOP
24 HR TYPE I1A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDOP.DAT

6.39
6.22
6.32

6.12

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

SECTION/ STANDARD

STRUCTURE CONTROL
ID OFERATION AREA #

{(SQ MI)
ALTERNATE 1 STORM 2

ITRUCTURE 87 ADDHYD .55 1
STRUCTURE 87 ADDHYD 4,17 1
MSECTION 183 REACH 4.17 1
SECTION 63 RUNOFF .16 1
STRUCTURE &3 ADDHYD 4,33 !
SECTION 160 REACH 4.33 1
. SECTION 60 RUNOFF .15 1
STRUCTURE 60 ADDHYD 4.48 1
SECTION 59 RUNOFF .16 1
TRUCTURE 60 ADDHYD 4.64 i
“SECTION 68 RUNOFF .22 1
SECTION 167 REACH .22 1
XSECTION &7 RUNOFF .27 1
STRUCTURE &7 ADDHYD 49 1
SECTION 184 REACH 49 1
XSECTION 64 RUNOFF .25 1
‘RUCTURE &4 ADDHYD T4 1
ECTION 159 REACH Th 1
STRUCTURE 60 ADDHYD 5.38 1
“TECTION 151 REACH 5.38 1
STRUCTURE 94 RESVOR 5.38 1
XSECTION 51 RUNOFF .15 1
RUCTURE 51 ADDHYD 5.53 1
~~ECTION 49 RUNOFF .10 1
STRUCTURE 51 ADDHYD 5.63 1
i ICTION S2 RUNGFF 19 1
STAUCTURE 51 ADDHYD 5.82 1
TTICTION &5 RUNOQFF .10 1
U ICTION 158 REACH .10 1

(A STAR(™) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

RAIN ANTEC MAIN
DRAINAGE TABLE MOIST TIME
INCREM BEGIN

COND

N N N ™ M N N NN LA AN I (VI VI (V) N AN N N NN DN

Lut BT NN )

(HR)

.08

.08
)
.08
.08
.08

.08
.08
.08
.08
.08

.08
.08

.08
.08

(HR)

PRECIPITATION

RUNGFF

AMGUNT DURATION AMOUNT

(1IN}

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00

(HR)

24.00
24.00
24,00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24,00
24.00
24,00
24,00
24.00

24.00
24.00
24.00
24,00
24.00

24.00
24.00
24,00
24.00
24.00

24.00
24.00
24.00
24.00

(IN)

.85
.68

.86

1.66

.96
.96
1.59
1.30
1.30

1.59
1.40
1.40
.82
.81

1.5¢

1.59
1.59

ELEVATION
(FT)

96.75
199.28
196.97

3.0

o8 1

PEAK D[SCHARGE

TIME
(HR)

6.30
6.69
6.92
6.16
6.91

7.07
6.15
7.07
6.07
7,06

6.29
6.48
6.18
6.23
6.35

5.06
§.13
6.25
6.67
7.10

7.70
6.14
7.70
5.10
7.70

6.23
7.69
6.04
6.18

215,54
817.30
782.62

84.35
95.11

769.25

75.35
778.50
210.03
793.48

99.36
g86.72

T 259.19

311.16
301.40

326.66
500.77
480.27
945,72
933.78

646.77
96.79

. 853.17

83.50
657.97

169.12
670.54
138.16
110.85

387.0
398.6
392.1

660.2

SUMMARY
PAGE 14

391.9
196.0
187.7
527.2
183.6

177.7
502.4
173.8
1312.7
171.0

451.7
394.2
960.0
635.0
615.1

1306.6
676.7
649.0
175.8
173.6

120.2
645.3
18.1
835.0
116.9

890.1
115.2
1381.6
1108.5




3TRUCTURE 75 ADDHYD 4% 1 2 .08 .0 3.00 24,00 .58 .--
IR20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TQ JR ENG. RIDGEVIEW MDDP
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SUMMARY TABLE 7 - SELECTED RESULTS QF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS I[N THE ORDER PERFORMED

(A STAR(™) AFTER THE PEAKX D1SCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION HARi(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECT 10N/ STANDARD RAIN ANTEC MAIN PRECIPITATION
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME  ==ec-==-s-e--ssscemmecm-=e-- RUNOFF
10 OPERATION AREA # COND [INCREM BEGIN AMOUNT DURATION AMOUNT
(SQ MI) (HR)  (HR) (IN} {HR) (IN)

ALTERNATE T STORM 2

XSECTION 73 RUNOFF .12 1 2 .08 .0 3.00 24.00 .59
STRUCTURE 75 ADDHYD 61 1 2 .08 .0 3.00 26.00 .58
XSECTION 81 RUNOFF .39 1 2 .08 .0 3.00 24,00 .58
XSECTION 175 REACH .39 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 75 ADDHYD 1,00 1 2 .08 .0 3.00 24.00 .58
(SECTION 80 RUNOFF .22 1 2 .08 .0 3.00 24.00 .58
XSECTION 176 REACH .22 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 75 ADDHYD 1.22 1 2 .08 .0 3.00 24,00 .58
XSECTION 76 RUNOFF A7 1 2 .08 b} 3.00 24,00 .58
STRUCTURE 75 ADDMYD 1.39 1 2 .08 0 3.00 24.00 .58
XSECTION 172 REACH 1.39 1 2 .08 0 3.00 24.00 .58
XSECTION 88 RUNOFF .10 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 77 ADDHYD 1.49 1 F .c8 0 3.00 24.00 .58
ASECTION 77 RUNOFF .25 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 77 ADDHYD 1.74 1 2 .08 .0 3.00 24.00 .58
XSECTION 79 RUNOFF .29 1 2 .08 .0 3.00 24.00 .38
XSECTION 178 REACH .29 1 2 08 .0 3.00 264.00 .58
KSECTION 78 RUNOFF B8 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 78 ADDHYD 1.57 1 2 .08 .0 3.00 24.00 .58
XSECTION 177 REACH 1.17 1 2 .08 .0 3.00 24.00 .58
STRUCTURE 77 ADDHYD 2.91 1 2 .08 .0 3.00 24.00 .58
XSECTION 171 REACH 2.9 1 2 .08 .0 3.00 24.00 .58
XSECTION 71 RUNGFF .36 1 2 .08 .0 3.00 24.00 .96
STRUCTURE 71 ADDHKYD 3.27 1 2 .08 .0 3.0C 24.00 .63
XSECTION 170 REACH 3.27 1 2 .08 .0 3.00 24.00 62
XSECTION 70 RUNOFF .3 1 2 .08 .0 3.00 24.00 .96
STRUCTURE 70 ADDHYD 3.58 1 2 .08 .0 3.00 24,00 .65
XSECTION 187 REACH 3.58 1 2 .08 0 3.00 24,00 .55
XSECTION 87 RUNOFF .04 1 2 .08 0 3.00 24.00 .76
STRUCTURE 87 ADDHYD 3.62 1 2 .08 0 3.400 24.00 .65
XSECTION 72 RUNGFF .25 ] 2 .0a .0 3.00 24.00 .M

XSECTION 169 REACH .25 1 2. .08 .0 3.00 24.00 Tt

ELEVATION
{FT)

135.83

Joe 1

PEAX D1SCHARGE

TIME
(HR)

6.24
6.31
6.24
6.43
6.34

6.16
6.36
6.34
6.34
6.34

6.43
6.13
6.42
6.27
6.41

6.10
6.24
6.19
6.21
6.34

6.37
6.55
6.08
6.53
6.65

6.1%
6.54
6.72
6.02
6.72

6.06
6.18

32.80
166.64
107.97

87.43
246,80

73.32
51.48
298.32
37.62
335.94

333.92
36.82
346.32
64.37
399.63

-117.87

93.39
271.55
361.72
327.48

715.59
630.48
267.37
&677.48
664.95

210.83
T02.63
702.48

29.70
704.63

148.80
124.18

277.2
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273.4
273.2
276.8
224.2
246.8

335.3
234.0
264 .5
221.3
261.7

240.2
368.2
232.4
257.5
229.7

406.5
32¢2.0
308.6
309.2
279.9

245.9
216.7
742.7
207.2
203.3 -

680.1
196.3
196.2
T42.4
194.7

595.2
496.7




TR20 XEQ 05-25-9¢

17:43

REV PC 09/83(.2)

UPPER SAND CREEX --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
24 HR TYPE IIA $TORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP .DAT

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAX DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(7) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

RATH ANTEC MAIN
DRATNAGE = TABLE HOIST TIME
[NCREM BEGIN

LT S S L R S — B A ea o el S Sy

e e S S G

SECTION/  STANDARD «- =
STRUCTURE  CONTROL
ip OPERATION  AREA
(5@ MI)
ALTERNAYE 1 STORM 1
+
XSECTION 17 RUNOFF A7
STRUCTURE 18 ADDHYD .30
XSECTION 114 REACH .30
STRUCTURE 13 ADDHYD  145.47
XSECTION 106 REACH 14.47
XSECTION 6 RUNOFF A3
STRUCTURE & ADDHYD  14.80
XSECTION 5 RUNOFF 5
STRUCTURE & ADDHYD  14.75
XSECTION 7 RUNOFF 19
STRUCTURE & ADDHYD  14.94
XSECTION 11 RUNOFF 16
XSECTION 12 RUNOFF .13
STRUCTURE 11  ADDHYD .29
XSECTION 107 REACH .29
STRUCTURE & ADDHYD  15.23
STRUCTURE 97 RESVOR  15.23
XSECTION 104 .REACH 15.23
XSECTION & RUNOFF .19
STRUCTURE 4 ADDHYD  15.42
XSECTION 8 RUNOFF .20
ITRUCTURE 8 ADDHYD  15.62
ASECTION 10 RUNGFF R
XSECTION 109 REACH 4
'SECTION 9 RUNGFF .25
STRUCTURE 9 ADDHYD .39
SECTION 108 REACH .39
TRUCTURE 99 ADDHYD  16.01
ALTERNATE 1 STORM 2
~3ECTION 82 RUNOFF .19
NSECTION 176 REACH .19
JECTION 76 RUNGFF .18
‘RUCTURE 74  ADDHYD .37
XSECTION 173 REACH 37
ECTION 75 RUNOFF .12

#

COND

NN NN R N M N NN NN NN NN NN NN NN

~n

N NN NN

(HR)

.08
.08
.08
.08

.08
.08
.08
.08
.08

.08
.08
.08
.08
.08

.08
.08
.08

.08

.08
.08
.08
.08
.08

.08
.08
.08
.08

..08

(HR)

)
0

.0

.0
.0
.0

g

PRECIPITATION

RUNDFF

AMOUNT DURATION AMOUNT

(iN}

4.40
4.40
4.40
4.50
4.40

4.40
&4.40
4,40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4,40

4.40
4.40
4.40

3.00
3.00
3.00
3.00
3.00

3.00

(HR)

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

264.00
24.00
24.00
24,00
24.00

24.00
24,00
24,00
24.00
24.00

24.00
24,00
24.00
24.00
24.00

24.00
24,00
24.00

24.00
24.00
24.00
24.00
24.00

24.00

(1IN

2.81
2.90
2.90
2.18
2.18

2.45
2.18
2.73
2.1%
3.6

2.21
3.40
3.60
3.49
3.49

2.23
2.16
2.16
2.91
2.17

3.40
2.19
2,82
2.81
3.01

2.9%
2.93
2.20

ELEVATION
{(FT)

Jog 1

PEAK DISCHARGE

TIME
(HR)

6.05
6.03
6.03
6.75
6.75

6.09
6.74
6.03
6.73
6.14

6.15
6.05
6.03
6.04
6.14

6.15
8.31
a.31
6.02
8.02

5.07
6.84
5.99
6.08
5.97

6.00
6.09
6.24

6.05
6.1&
6.2t
6.17
6.31

6.36

397.24
740,96
740,96
4722.20
4722.20

240.33
4751.99
355.89
4778.84
442.41

5083,81
425.05
382.51
804.16
788,35

5871.13
3188.17
3188.17

487.20
3207.58

508.36
3242.81
360.29
355.09
§92.07

1011.48
997.37
3579.76

$7.73
BZ.70
52.40
133.56
109.98

26.14

SUHMARY
PAGE 1tz

2336.7
2469.9
2469.9
326.3
326.3

1848.7
325.5
2372.6
324.0
2328.5

340.3
2656.6
2942.3
2779.9
2718.5

385.5
209.3
209.3
25642
208.0

2541.8

207.6
2573.5
2536.4
2768.3

2593.5
2357.3
223.6

514.5
435.2
291.1
361.0
297.2

217.8




| SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

{A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

RAIN ANTEC MAIN

DRAINAGE TABLE MOIST TIME

SECTION/ STANDARD
STRUCTURE CONTROL
iD OPERATION AREA
(5Q MI)
ALTERNATE 1 STORM - 1
STRUCTURE 33 ADDHYD 40
XSECTION 131 REACH 40
STRUCTURE 30 ADDHYD 12.16
ASECTION 125 REACH 12,16
XSECTION 26 RUNOFF iy
STRUCTURE 25 ADDHYD 12.35
XSECTION 25 RUNQFF .04
STRUCTURE 25 ADDHYD 12.39
XSECTION 24 RUNOFF .19
STRUCTURE 25 ADDHYD 12.58
ASECTION 120 REACH 12.58
XSECTION 22 RUNOFF .13
STRUCTURE 20 ADDHYD 12.71
XSECTION 20 RUNOFF .09
STRUCTURE 20 ADDHYD 12.80
XSECTION 21 RUNOFF 12
STRUCTURE 20 ADDHYD 12.92
<SECTION 19 RUNOFF A7
STRUCTURE 20  ADDHYD 13.09
ASECTION B3 RUNOFF 1
STRUCTURE 20 ADDHYD 13.20
XSECTION 23 RUNOFF .28
XSECTION 183 REACH .28
STRUCTURE 20 ADDHYD 13.48
STRUCTURE 98 RESVOR 13.48
XSECTION 113 REACH 13.48
XSECTION 13 RUNOFF 24
3TRUCTURE 13 ADDHYD 13.72
KSECTION 14 RUNOFF .07
STRUCTURE 13 ADDHYD 13,79
(SECTION 15 RUNGFF AT
STRUCTURE 13  ADDHYD 13,96
(SECTION 16 RUNOFF 21
(SECTION 115 REACH .21
iTRUCTURE 13 ADDHYD 14,17
(SECTION 18 RUNOFF .13
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P T L e 3

#

ST T (I | Y

- A b ok o - ol el ol A [ R T |

P N

COKWD

RN N N NN (AN T A NN o BN oS B o ] N WY NN M ™ NN DN N W NN N
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INCREM BEGIN

(HR)  (HR}

a = a
[ =T - B o B ]

.0
.0
.0
.0

L= = I = Y - |

.
o 0O o0 oo

oo oo

. - e
0o 0 QO oD

" 4 .
o 0 9 oo

.0

PRECIPITATION

RUNGFF

AMOUNT DURATION AMOUNT

(IN)

4.40
4,40
4.40
4.40
4.40

4.60

4,40
4.40
4.40
6.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

4.40
4.40
4.40
4.40
4.40

&.40
4.40
4.40
4.40
4.40

4.40

(HR)

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
26.00

24.00
24,00
24,00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
24.00
24.00
24.00
24.00

24.00
26.00
24.00
24.00
24.00

24.00

(IN)

3.5¢9
3.59
2.05
2.05
2.82

2.06
2.50
2.06
3.61
2.08

2.08
3.30
2.10
2.30
2.10

a.92
2.1t
2.82
2.1
3.40

2.13
3.61
3.61
2.16
2.4

2.14
2.55
2.15
2.91
2.15

2.73
2,16
2.63
2.63
2.17

3.00

ELEVATION
(FT)

PEAK DISCHARGE

TIME
{HR}

6.03
6.14
6.37
6.37
6.02

6.36
5.94
6.36
5.99
.18

6.18
5.95
6.15
6.02
6.1

5.96
6.09
6.04
6.08
6.00

6.08
6.04
6.13
6.08
6.584

6.79
6.05
6.78
6.02
6.78

6.05
6.77
6.07
6.15
6.76

6.02

1108.60
1044.35
5251.51
5251.51

482.00

5321.14
107.02
5330.28
576.76
3439.89

5439.89
394.57
5519.00
194.86
5636.73

326.33
5923.97
405.10
6314.80
318.60

611,44

791.70
784,60
7366.95
4577.09

4526.91
305.77
4568,59
181.29
4580.10

378.63
6612.25
634.11
433.22
4666.59

346.50

RATE
(CSM)

2771.5
2610.9
431.9
431.9
2536.8

430.9
2675.6
430.2
3035.6
432.4

432.4
35035.2
434.2
2165.1
440.4

2rig.4
458.5
2382.9
4B2.4
2896.3

500.9
2827.5
2802.1

566.5

339.5

335.8
2107.4
333.0
2589.8
332.9

2227.3
330.4
2067.2
2063.0
329.3

2665.4




i30 3700 8as 6.1 851
131 4400 1096 5.1 1044
125 1200 5266 6.4 5246
120 2700 541 ;.1 &N
183 2700 789 4.1 784
‘113 4200 4577 6.6 4525
+115 1800 433 6.1 432
+114 1750 731 6.1 731
“*06 3100 4720 6.7 4720
+107 2650 803 6.1 788
+104 1950 3138 8.3 3188
f109 2350 360 6.0 354
+108 2500 1007 6.0 987

3

ALTERNATE 1 STORM 2

v
4 2300 97 6.1 a2
3 2800 131 6.1 110
5 3850 08 6.2 87
6 4100 73 6.1 51
21700 332 6.3 328

6.2

6.1

&.4

6.1

6.1

6.8

6.1

é.1

6.7

6.1

8.3

6.1

6.1

6.1

6.3

6.4

6.4

6.4

2.67

3.59

2.05

2.08

3.61

2.63

2.%0

3.49

2.82

2.9

.59

.58

38

.58

.58

.08

.08

.08

.08

.08

.08

08

.08

.08

.08

.08

.08

.08

08

.08

.08

.08

.08

.800

", 700

.400

400

1.40

- 100

.800

.700

-300

1.00

.200

1.80

900

700

.700

.600

.600

.BOQ

.52

52

.53

.61

.45

.65

1

.56

.45

.65

41

&7

53

.53

56

56

.33

.033

D66

.0oe

.001

.031

005

020

017

001

043

.000

D44

. 040

079

067

.083

150

.009

961

954

1.000

1.000

993

789

598

1.000

1.000

.982

1.000

.982

.580

.845

837

.803

.706

.89

256

334

47

114

186

n

156

132

145

229

131

198

200

330

426

638

783

172

742

.62

1.00?

1.007?

897

57

.987

1.007

1.007

797

1.007

867

.857

62

52

.38

.32

.937?

.08

.08

.00

.00

.08

217

.08

.00

.00

.08

.00

.08

.08

.0a

A7

A7

.25

.08

.a7

-09

.00

.00

.05

.10

.04

.00

.06

.00

.06

.06

.09

12

.18

.23

.05




+178 3000 113 6.1 93 6.2 0 .58 .08 1 1.56  .093  .822 489 .47 17 .14
+ LR -
.600
«177 3350 360 6.2 323 6.3 0 .58 .08 1 1.56 .040 .898 360 .59 .08 .1,
.
.200
#171 3850 714 6.4 630 6.6 0 .58 .08 1 .63 .044 .83 500 .46 .17 .u
* -n- -
.300
+170 2500 676 6.6 665 6.6 0 &3 .08 1 1.63  .010 .984 259 .73? .08 .0
+ N i “mm ews
.200
+187 1200 703 6.6 702 6.7 0 65 .08 1.64  .004 1.000 151 ,997 .08 .0t
.
.800
+169 3000 149 6.1 120 6.1 0 71 08 1.55 .089 .809 379 .57 .08 .11
.
1
TR20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MODP JOB 1 SUMMARY
REV PC 09/83(.2) 24 HR TYPE 11A STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT PAGE 22

SUMMARY TABLE 2 - SELECTED MOGIFIED ATT-KIN REACH ROUTINGS [N ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(™) AFTER VOLUME ABOVE BASE(IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK({?} AFTER COEFF.{C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMATION ROUTING PARAMETERS PEAK
+
! OUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK 5/Q  ATT- TRAVEL TIME
+ ——
XSEC REACH INFLOW QUTFLOW INTERV.AREA BASE-  ABOVE TIME ATION EQUATION LENGTH RATIO QPEAK KIN STOR- KINE-

+

ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BASE  INCR # COEFF POWER FACTOR 0O/1 (X) COEFF AGE MATIC
(FT)  (CFS) (HR) (CFS) (HR) (CFS) (HR) (CFS) (IN) (HR) (K) (M) (K*) (Q*) (SEC) (C) (HR) (HR)

ALTERNATE 1 STORM 2

+

. 700
+186 1400 199 6.2 196 6.3 g B4 .08 1 151 015 .983 196 .867? .08 .05
+ aee aan

.200
#163 4400 813 6.7 81 6.9 0 .68 .08 1 1.64 .025 .940 526 .44 .08 .15
L] _-- [

.200
160 4400 794 6.9 769 7.1 0 .69 .08 1 1.65 .021 ,9¢9 510 .45 A7 W16
v amm mea

.700
Y67 3300 99 6.3 87 6.5 o .96 .08 1 .51 074 .87 586 .41 Jg7 0 a7
> - -

.B00

164 2500 311 6.2 299 6.4 ] 1.30 .08 1 151 .025 .94 276,707 .17 .08




&7

&9

83

160

‘67

54

159

138

161

150

LT ]

54

52

1200

3000

1400

4400

4400

3300

2500

3300

4000

3600

3500

3400

2950

2400

3300

2300

3500

3450

2050

2378

333

486

2685

2688

222

621

g70

3280

242

647

391

480

41

2470

661

1040

345

9%

6.5

6.1

6.1

6.5

6.6

6.2

6.2

é.1

6.6

6.1

6.1

6.2

6.4

a.5

7.1

6.1

6.1

6.1

8.4

2378

327

2633

2625

205

611

953

3231

213

597

373

465

41

2456

658

1017

315

94

6.5

6.1

6.1

8.5

8.8

&.4

6.3

6.2

6.7

6.2

6.1

6.4

6.5

8.8

7.2

6.2

6.2

6.1

a.5

2471

7.1

.50 .08

.60 .08
79 .08
34 .08
.55 .08
97 .08
b .08
56 .08
Th .08
-82 .08
.32 .08
.91 .08
54 .08
56% .08
T3 08
.00 .08
.21 .08
.63 -08
LI (08

"800

.700

.200

.200

700

.B0O

.300

» 100

.400

.300

.700

.600

300

300

.800

500

600

.500

1.64

1.53

1.51%

1.64

1.65

1.51

1.31

1.62

1.65

1.63

1.63

1.51

1.63

1.62

1.53

1.61

1.53

1.61

-003

.061

0N

.022

019

056

.020

017

-023

.15

065

047

031

.003

.004

-023

031

112

.00t

1.000

929

1.000

780

976

.p22

.83

.582

.985

.881

922

953

969

999

997

978

913

1.000

94 1.007

279 707

145 1.007

329 .63

315 .64

446 .50

219 .817

225 .807

403 .54

465 .49

368 .58

380 .56

317 .64

731 .34

215 .82?

183 .%07

241 .77%

416 .53

351 .60

.00

.08

.00

.08

.08

AT

.08

.08

.08

.08

7

.25

A7

.08

.08

.08

.08

.00

-o8

.00

.09

09

.13

/)

.0é&

.1

A3

.10

.1

.09

.20

-0é

.05

.07

.12

A0




.400

+147 2300 256 6.1 200 6.3 o z.0* .08 1 .62 .002 .941 300 .67 .17 08
+ 548 6.2
489
+141 2100 2629 7,1 2628 7.2 0 1.80 .08 1 1.52  .002 1.000 156 .987 .08 .04
.
1.51
+143 1900 848 6.1 848 6.1 0 2.46 .08 O 1.40  .022 1.000 148 1.007 .00 .GO
+
o .159
+1B6 700 2696 7.2 2696 7.2 o 1.83 .08 © 1.3 .000 1,000 63 1.007 .00 .00
+ B --- ---
1
TR20 XEQ 05-25-99 17:43 UPPER SAKD CREEX --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP JOB 1 SUMMARY
REV PC 09/83(.2) 24 HR TYPE IIA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.DAT PAGE 21

SUMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(*) AFTER VOLUME ABOVE BASECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMATION ROUTING PARAMETERS PEAK
&
OUTFLOW+ VOLUME MAIN ITER- @ AND A PEAK S/Q@  ATT- TRAVEL TIME
+ _—
XSEC REACH INFLOW QUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EQUATION LENGTH RATID &PEAK KIN STOR- KINE-
+
1D LENGTR PEAK TIME PEAK TIME PEAK TIME FLOW BASE  INCR # COEFF POMER FACTOR ©/I (K3 COEFF AGE MATIC
{FT) (CFS) (KR) (CF8) (HR) (CFS) (HR) (CFS} (IN)  (HR) Xy (M) (K*} (@*) (SEC) (C) (HR) (HR)

ALTERNATE 1 STORM 1

159
+185 1100 2759 7.2 2759 7.2 0 1.85 .08 0 1.63 .001 1.000 8 1.007 .00 .00
+ ’ 2763 7.2

.160
+137 3300 3336 6.1 3248 6.3 0 1.88 -08 1 1.63  .00& .974 274 71?7 .7 .08
+ 3282 6.3

.100
+129 3800 3378 6.4 3192 6.6 0 1.89 .08 1 1.65  .007 .945 379 .57 A7 1
+ cne mem

1.20
+128 1700 369 6.2 368 6.3 0 2.04 .08 1 1.47 .04 999 154 .987 .08 .04
+ -n= .-

1.00 .
+127 2300 626 6.1 614 6.1 0 2.35 .08 1 1.47 .020 .982 200 .86 .08 .06
+ - -

.200
+186 1350 3680 6.5 3680 4.5 0 1.93 .08 0 1.63 .001 1.000 93 1.007 .00 .00
+ - ~a-

.900
+135 3100 " 6. 177 6.2 0 2.46 .08 1 1.52  .066 .928 363 .53 08 .10




XSECTION 13 RUNOFF 24 1 2 .08 .0 3.00 24.00 1.38 wan
TRUCTURE 13 ADDHYD 13.72 1 2 .08 .0 3.00 24.00 1.14 ---
_SECTION 14 RUNOFF .07 1 2 .08 .0 3.00 24.00 1.66 -
STRUCTURE 13 ADDHYD 13.79 1 2 .08 .0 .00 24.00 T.14 ---
SECTION 15 RUNOFF A7 1 2 .08 .0 3.00 264.00 1.52
STRUCTURE 13 ADDHYD 13.96 1 2 .08 .0 3.00 26.00 1.14
YSECTION 16 RUNOFF .21 1 2 .08 .0 3.00 24.00 1.44 -
SECTION 115 REACH 21 2 .08 .0 3.00 24,00 1.4k .-
3’RUCTURE 13 ADDHYD 14.17 1 2 .08 .0 3.00 24.00 1.15
XSECTION 18 RUNOFF .13 1 2 .0a .0 3.00 24,00 1.74 ---
JECTION 17 RUNOFF A7 1 2 .08 .0 3.00 24,00 1.59 -
STRUCTURE 18 ADDHYD .30 1 2 .na .0 3.00 24.00 1.65
" 'ECTION 114 REACH .30 1 2 .08 .0 3.00 24.00 1.65 ---
RUCTURE 13  ADDHYD 14.47 1 2 .08 0 3.00 24.00 1.16
XSECTION 106 REACH 16.47 1 2 .08 .0 3.00 24.00 1.16 -
ECTION & RUNOFF 13 1 2 .08 .0 3.00 24.00 1.3 -
«1RUCTURE & ADDHYD 14.60 1 2 .08 .0 3.00 24.00 1.16
XSECTION 5 RUNOFF .13 1 2 .08 .0 3.00 24.00 1.52 ---
RUCTURE & ADDHYD 14.75 1 2 .08 .0 3.00 24,00 1.16 -
ECTION 7 RUNOFF .19 1 2 .08 .0 3.00 24.00 2.25 .-
“TRUCTURE & ADOHYD 14.94 1 2 .08 .0 3.00 24.00 1.18 ---
20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDOP
- REV PC 09/83¢.2) 24 HR TYPE IIA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMODP.DAT

6.07
6.90
6.03
6.90
6.07

6.89
6.08
6.18
6.88
6.03

6.06
6.04
6.13
&.86
5.95

6.11%
8.95
6.04
6.95
6.15

6.92

PUIMARY TABLE T - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(™) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT. )

269.05
2341.08
104.49
2347.71
207.82

2364.08
233.03
228.82

2388.61
202.75

222,13
422.71
420.73

2421.19

2419.75

124.14
2431.71
197.55
244517
274.84

2483 .82

Jog 1

PEAK DISCHARGE

RATE

1121.1
170.6
1492.7
170.2
1222.5

169.3
1109.7
1089.6

168.6
1559.4

1306.6
1409.0
1402.4
167.3
167.2

954.9
166.6
1317.0
165.8
1446.5

166.3

SUMMARY
PAGE 19

i TION/ STANDARD RAIN ANTEC MAIN PRECIPITATION
31HUCTURE CONTROL  DRAINAGE TABLE MOIST TIME  ----=seso-m-csrmmmcnnooos RUNOFF  mmeeemmm e e
D OPERATION AREA # COND INCREM BEGIN AMDUNT DURATION AMOUNT ELEVATION
(5Q MI) (HRY  (HR) (IN) (HR) (IN} {FT)

ALTERNATE 1 STORM 2

SECTION 11 RUNOFF 16 1 2 .08 .0 3.00 24.00 2.07
SECTION 12 RUNOFF .13 1 2 .08 .0 3.00 24,00 2.25 .-
UCTURE 11 ADDHYD .29 1 2 .08 .0 3.00 24,00 2.15 .-
SECTION 107 REACH .29 1 F3 .08 .0 3.00 24,00 2.15
TRUCTURE & ADDHYD 15.23 1 2 .08 .0 3.00 24,00 1.20 ---
" _JCTURE 97 RESVOR 15.23 1 2 .08 .0 3.00 24.00 1.15 6.38
SECTION 104 REACH 15.23 1 z .08 .0 3.00 24.00 1.15
¢ ITION & RUNOFF a9 1 2 .08 .0 3.00 24.00 1.66
ICTURE 4 ADDHYD 15.42 1 2 .08 .0 3.00 24,00 1.15 ---
SECTION 8 RUNOFF .20 1 2 .08 .0 3.00 24.00 2.07 ---
| ICTURE B ADDHYD 15.62 1 2 .08 .0 3.00 24.00 1.16 ---

ScCTION 10 RUNOFF .14 1 2 .08 .0 3.00  24.00 1.59 ---

6.06
6.04
6.05
6.15
&.24

7.33
T.43
6.03
7.41
6.09

7.413
6.00

(CFS)

259.09
241.63
499.54
480.63
2867 .34

2264.90
2264 .89
280.12
2273.81
308.85

2290.34
205.93

1619.3
1858.7
1722.5
1657.4

188.3

148.7
148.7
1474 .3
147.6
1544.2

146.6
1470.9




XSECTION 109
XSECTION ¢
STRUCTURE ¢

XSECTION 108
STRUCTURE 99

REACH
RUNOFF
ADDHYD

REACH
ADDHYD

TR20 XEQ 05-25-99 1
REV PC 09/83(.2)

7:43

T4

.39

39
16.01

.0
.0

.0
.Q

3.00
3.00
3.00

3.00
3.00

24.00
24.00
24.00

24.00
264.00

UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDDP
- “24 HR TYPE IIA STORM (100- AND 10-YR, AMC=2) FILE NAME: FUJRMODP.DAT

6.10
5.98
6.02

6,11
7.40

205,85
408.21
581.15

576.48
2313.97

JOB 1

SUMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS I[N ORDER OF STANDARD £XECUTIVE CONTROL INSTRUCTIONS
(A STAR(*) AFTER VOLUME ABOVE BASE(IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAX
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMAT[ON

ROUTING PARAMETERS

FLOW
(CFS)

OUTFLOW+

+
XSEC REACH INFLOW CUTFLOW INTERV.AREA BASE-
+
1D LENGTH PEAK TIME PEAK TIME PEAK TIME
(FT) (CFS)Y {HR) (CFS) (HR) (CFS) (HR)
ALTERNATE 1  STORM 1

+
+174 2300 246 6.1 234 6.1
+* - ==
+173 2800 379 6.1 343 6.2
+= -m- -em
+175 3850 303 8.2 269 6.4
+ e _——
+176 4100 203 6.1 166 4.3
+ - -
+172 1700 1021 6.3 1021 6.3
+ - mem
+178 3000 316 6.1 281 6,2
+ - [
+177 3350 1026 6.1 990 6.3
+* --- -
+171 3850 2235 6.3 2128 6.4
+* == -
+170 2500 2270 6.4 2265 6.5
+ ama= -

VOLUME

ABOVE

BASE
(IN)

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.46

MAIN IT

ER- Q AND A

TIME ATION EQUATION

INCR
(HR)

.08

.08

.08

.08

LENGTH

# COEFF POWER FACTOR

X)

.900

.700

.600

600

.800

.600

.600

.200

.300

.200

(M}

1.53

1.53

1.56

1.56

1.53

1.56

1.56

1.63

1.63

{K*)

.052

-051

060

-108

.007

067

.029

033

-009

PEAX s/Q

RATIO aPEAK

0/1 (K) COEFF
{Q*) (SECY (C)
P57 240 777
.903 295 677
.8a8 461 51
.819 542 .43
1.000 117 1.007?
.891 338 .61
965 247 757
.952 322 .63
.998 1462 .967

1670.4
1632.8
1490.1

1478.1
144.5

SUMMARY
PAGE 2o

PEAK

ATT- TRAVEL TIM.

KIN STOR- KINE

AGE MATIC
(HR) (HR®
08 .07
.08 .08
ATz
a7 W1
00 .0t
A7 0 .10
17 .Of
.08 .0%
.08 05




1.20

128 1700 168 6.2 165 6.3 o et L8 9 .47 018 981 199 .as7 o .ps
X
1.00
127 2300 31 8.1 309 6.1 0 .24 .08 1 1.47 026 .962 47 .757 .08 g7
.200 .
186 1350 1643 6.6 1643 6.6 0 .98 08 0 1.63  .001 1.000 127 1.007 .00 .qgg
“ .500
135 3100 9 6.1 8 6.3 6 131 .08 1 1.52 .089 .86% 454 .49 17 .13
.900
130 3700 461 6.1 436 6.3 0 147 08 1 1.52 .043 947 320 .84 .17 .09
.700
+131 4400 691 6.1 635 6.1 0 2.2 .08 1 .52 085 919 391 .55 .08 .11
.400
*125 1200 2407 6.5 2407 4.5 0 1.06 .08 0 1.63  .000 1.000 64 1.007 .00 .00
.400
+120 2700 2814 6.1 2614 6.2 0 1.09 .08 9 1.61  .002 1.000 150 1.00? .08 .04
TR20 XEQ 05-25-99 17:43 UPPER SAND CREEK --DBPS FUALTC.DAT MOD. TO JR ENG. RIDGEVIEW MDOP JOB 1  SUMMARY
REV PC 09/83(.2) 24 HR TYPE [1A STORM (100~ AND 10-YR, AMC=2) FILE NAME: FUJRMDDP.OAT PAGE 23

IMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(™) AFTER VOLUME ABOVE BASECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A GUESTION MARK(?) AFTER COEFF,(C) INDICATES PARAMETERS QUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH TMFORMATION ROUTING PARAMETERS . PEAK
' CUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK S5/G  ATT- TRAVEL TIME
XSEC REACH INFLOW OQUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EQUATION LENGTH RATIQ BPEAK XIN STOR- KiNE-
| 3 LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BASE  INCR # COEFF POWER FACTOR 0/{ (K) COEFF AGE MATIC
(FI)  (CFS) <(HR) (CFS) (HR) (CFS) (HR) (CFS) (IN) (HR) (X) (M} (K*) (4a%*) (SEC) (C) (HR) (HR)

ALTERNATE T STORM 2

1.40
14 2700 497 6.1 488 6.1 g 2.25 .08 1 1.45  .039 .982 215 .82? .08 .06
. .100
b 4200 2352 6.7 2320 6.9 0 1.14 .08 1 1.65 .008 .986 483 .47 A7 13
.B00

1800 231 8.1 225 6.1 0 1.44 .0a 1 1.55 .028 .97% 194 .87? .08 .05




159

151

158

152

161

150

149

148

157

154

155

153

147

141

143

137

129

3300

4000

3600

3500

3400

2950

2400

3300

2300

3500

3450

2050

2300

2100

1900

foc

1100

3300

380C

500

945

137

409

215

244

14

732

379

601

192

68

115

gz2

441

1071

1280

1636

1566

&.1

6.6

6.1

6.1

6.3

6.4

10.3

7.7

6.1

6.1

6.1

8.3

6.1

7.8

6.1

6.2

6.2

6.2

6.4

LYf4

933

109

363

198

23

14

726

372

570

159

68

105

820

434

1071

1280

1514

1434

6.2

7.1

6.2

6.2

6.5

6.5

10.6

7.8

6.2

5.2

6.2

B.4

6.3

8.0

6.1

6.2

6.2

6.4

6.6

733

1303

1525

7.8

6.2

6.4

1.40 .08
.82 .08
1.59 o8
2.01 .08
1.66 .08
1.39 .08
,70* .08
.82 .08
1.74 08
1.91 08
1.45 o8
1.34* .08
1.28* .08
L90* .08
1.32 08
.92 .08
.93 .08
»95 .08
.95 .08

.500

.100

400

300

. 700

600

.300

.300

.B00

.500

600

.500

400

381

1.40

159

159

157

100

1.62

1.65

1.63

1.63

1.51

1.63

1.62

1.53

1.61

1.53

1.61

1.62

1.56

1.42

1.63

1.63

1.63

1.65

.023

.023

-181

.093

.061

040

.003

.004

031

041

-156

.001

.002

.002

.026

.000

.001

.006

.014

.953

.987

791

.921

949

.saz

948

.830

1.000

.912

.998

.985

1.000

1.000

.925

916

290

658

578

440

463

401

1108

343

222

296

510

396

407

224

173

90

132

360

513

.37

51

5S4

.24

61

5b

.807

527

1.007

1.007

.59

.43

.08

.50

.08

A7

A7

.25

.08

.08

A7

A7

.08

.00

.00

A7

.25

.08

.18

A7

W13

.13

N

.10

.06

.08

.15

1

.12

.06

.05

.00

.10

.14




i4

Jé6

7

%

-118

3100

2650

1950

2350

2500

620

25620

499

2264

204

571

6.1

6.9

6.1
7.3
6.0

6.9

419 6.1
2419 7.0
.. 480 6.1
2264 ’ 7.4
197 6.1
563 6.1

“em

1.65

2.15

1.59

1.69

.08 1
.08 1
.08 1
.08 1
.08 1
.08 1

1.56

+.300

1.64

1.00

1.45

.200
1.65

1.80
1.41

500
1.47

024

002

.053

.00?

.056

051

1.000

962

1.000

P66

986

161 .967

188 .887

26 727

149 1.007

234 787

240 772

.08

.08

.08

.08

17

A7

Q4

.05

.07

.04

.07

.07




HYDROLOGIC CALCULATIONS

RATIONAL METHOD



SAND CREEK DRAINAGE BASIN
RIDGEVIEW, NORTH OF DUBLIN BVLD.

MASTER DEVELOPMENT DRAINAGE PLAN

DEVELOPED CONDITION
ESTIMATED RUNOFF COEFFICIENTS, Cio
12/17/2002
SUB AREA ONE SUB AREA TWO SUB AREA THREE SUB AREA FOUR
ESTIMATED ESTIMATED ESTIMATED ESTIMATED TOTAL
SUB-BASIN ASSUMED PERCENT ESTIMATED AREA ASSUMED PERCENT ESTIMATED | AREA{ ASSUMED PERCENT |ESTIMATED | AREA ASSUMED PERCENT | ESTIMATED AREA |[AREA WEIGHTED {WEIGHTED
LABEL LAND USE IMPERVIOUS C AC. LAND USE IMPERVIOUS C AC. LAND USE IMPERVIOUS C AC. LAND USE IMPERVIOUS C AC. AC. G INPERV.
121 3.6 DUIAC 40.0 0.60 15.2 15.2 0.60 40.0
122 3.6 DUIAC 40.0 0.60 20.6 20.6 0.60 40.0
123 MULT EAM 70.0 0.70 12.3 OPEN SPACE 2.0 0.35 1.5 13.8 0.66 62.6
142-1 RANCHETTE 1.0 0.35 35.0 OPEN SPACE 2.0 0.35 0.8 35.8 0.35 1.0
142-2 RANCHETTE 1.0 (.35 5.8 L. L. RES. 85,0 0.35 7.4 | OPEN SPACE 2.0 0.35 0.7 13.9 0.35 45.8
142-3 Sub-Basin 142-3 was added to Basin147/47 in the Sand Creek Basin TR20 Analysis
1451 3.6 DUIAC 40.0 0.60 12.3 12.3 0.60 40.0
145-2 2 DUJ/AC 25.0 0.45 22.5 SCHOOL SITE 50.0 0.68 4.6 27.1 0.49 29.2
145-3 2 DU/AC 25.0 0.45 16.8 COMMERCIAL 95.0 0.90 246 | SCHOOL SITE 50.0 0.68 26.2 67.6 0.70 60.2
145-4 SCHOOL SITE 50.0 0.68 6.0 6.0 (.68 50.0
145-5 3.6 DU/AC 40.0 0.60 13.1 OPEN SPACE 2.0 (.35 2.1 15.2 0.57 34.8
145-§ 3.6 DUIAC | 40.6 0.60 26.2 26.2 0.60 40.6
146-1 RANCHETTE 1.0 (.35 59.9 ART. STREET 850 0.87 8.7 | COMMERCIAL 95.0 0.90 18.8 | SCHOOL SITE 50.0 0.68 15.5 102.9 (.54 27
146-2 ART, STREET 85.0 0.87 5.9 OPEN SPACE 2.0 0.35 1.3 7.2 0.78 70.0
D1 3.6 DUIAC 40.0 (.60 2.0 20 0.60 40.0
D2 ART. STREET 85.0 0.87 3.7 QPEN SPACE 2.0 0.35 0.8 4.5 0.78 7.2
D3 ART. STREET 85.0 0.87 3.3 3.3 0.87 85.0
D4 ART. STREET 85.0 0.87 27 2.7 0.87 85.0
D5 ART. STREET 85.0 0.87 25 2.5 0.87 85.0
378.8
NEVELOPED CONDITION
ESTIMATED RUNOFF COEFFICIENTS, Cs
12{17/2002
SUB AREA ONE SUB AREA TWO SUB AREA THﬁEE SUB AREA FOUR
ESTIMATED ESTIMATED ESTIMATED ESTIMATED TOTAL
SUB-BASIN ASSUMED PERCENT ESTIMATED AREA ASSUMED PERCENT ESTIMATED | AREA |  ASSUMED PERCENT |ESTIMATED | AREA ASSUMED PERCENT | ESTIMATED AREA [AREA WEIGHTED {WEIGHTED
LABEL LAND USE IMPERVIOUS ™ AC. LLAND USE IMPERVIOUS ] AC. LAND USE IMPERVIOUS C AC. LAND USE IMPERVIOUS C AC. AC. C INPERV.
121 3.6 DU/AC 40.0 0.50 15.2 15.2 0.50 44.0
122 3.6 DUAC 40.0 0.50 20.6 20.6 0.50 40.0
123 MULT FAM 70.0 0.60 12.3 OPEN SPACE 2.0 0.25 1.5 13.8 0.56 62.6
142-1 RANCHETTE 1.0 0.25 35.0 OPEN SPACE 2.0 0.25 0.8 35.8 0.25 1.0
142-2 RANCHETTE 1.0 0.25 5.8 L. L. RES. 85.0 0.25 7.4 QOPEN SPACE 2.0 0.25 0.7 13.9 0.26 45.8
142-3 Sub-Basin 142-3 was added {o Basini47/47 in the Sand Creek Basin TR20 Analysis
145-1 3.6 DU/AC 40.0 0.50 12.3 12.3 0.50 40.0
145-2 2 DU/AC 25.0 0.35 225 SCHOOL SITE 50.0 (.58 4.6 27.1 0.39 29.2
145-3 2 DUIAC 25.0 0.35 16.8 COMMERCIAL 85.0 0.90 24.6 | SCHOOL SITE 50.0 0.58 26.2 87.6 0.64 60.2
145-4 SCHOOL SITE 50.0 0.58 6.0 6.0 0.58 50.0
145-5 3.6 DU/AC 40.0 0.50 13.1 OPEN SPACE 2.0 0.25 2.1 15.2 0.47 34.8
145-6 3.6 DUIAC 40.6 0.50 26.2 26.2 0.50 40.6
146-1 RANCHETTE 1.0 0.25 59.9 ART. STREET 85.0 0.77 8.7 | COMMERCIAL 85.0 0.80 18.8 | SCHOQL SITE 50.0 0.68 15.5 102.9 0.48 327
146-2 ART. STREET 85.0 0.77 5.9 OPEN SPACE 2.0 0.256 1.3 7.2 0.68 70.0
D1 3.6 DU/AC 40.0 0.50 2.0 2.0 0.50 40.0
D2 ART. STREET 85.0 0.82 37 OPEN SPACE 2.0 0.25 0.8 4.5 (.72 70.2
D3 ART, STREET 85.0 0.82 3.3 3.3 0.82 85.0
D4 ART. STREET 85.0 0.82 2.7 2.7 0.82 85.0
D5 ART. STREET 85.0 0.82 2.5 2.5 0.82 85.0
378.8

BASIN "C" VALUES 12/17/2002




RIDGEVIEW

MASTER DEVELOPMENT DRAINAGE PLAN
(Area Drainage Summary)

{SAND CREEK BASIN, DEVELOPED)

SUB- AREA |WEIGHTED OVERLAND STREET / CHANNEL Te INTENSITY TOTAL FLOWS
BASIN/ TOTAL csy | caon €(5) Length Height Te Length Siope | Velocity Te TOTAL (5) 1(100) Q5) Q(100)
OUTFALL {Ac) * For Cales See Runoff Summary {ft) (ft) (min) () (%) (fps} {min) (min) (in/hr} (infhr) (c.f5.) (c.f5.)
121 15.20 0.50 0.60 0.25 100 2.00 12.65 500 3.30% 6.36 1.31 16.09 3.37 5.69 A
(DP-N4) 600 1.80% 470 2.13
— CAfequiv.)
i22 20.60 0.50 0.60 025 100 2.00 12.65 1150 2.00% 495 3.87 16.52 3.33 5.62
(DP-N9)
CA(equiv.)
123 13.80 0.56 0.66 0.25 100 2.00 12.65 650 4.00% 7.00 1.55 14.19 3.55 6.05
“HANNEL)
i CAlequiv.)
142-1 35.80 0.25 0.35 0.25 260 4.00 17.88 2200 6.00% 8.57 428 24.16 2.73 4.59
(DP-147) 600 1.00% 5.00 2.00
05s
CAfequiv.)
142-2 13.90 0.25 0.35 0.25 200 4.00 17.38 950 6.60% 8.99 1.76 20.92 298 497
(DP-147} 600 5.00% 7.83 1.28
05
_ CAfequiv.}
1451 12.30 0.50 0.60 0.25 100 2.00 12,65 1100 2.50% 5.53 3.31 16.93 3.29 5.55
{DP-N2) 550 7.30% 9.45 0.97
0s
| CAfequiv.)
145-2 27.10 0.39 0.49 0.25 200 12.00 12.44 800 6.50% 8.92 1.49 13.54 1.58 6.10
(DP-N2)
0s
CAlequiv.)
1453 67.60 0.64 0.70 0.45 200 8.00 10.88 1100 3.60% 6.64 2.76 17.53 324 5.45
(DP-N1} 2000 6.00% 8.57 3.89
0s
CAfequiv.)

SINS 1211772002



RIDGEVIEW

MASTER DEVELOPMENT DRAINAGE PLAN
(Area Drainage Summary)

(SAND CREEK BASIN, DEVELOPED )

SUB- AREA |WEIGHTED OVERLAND STREET / CHANNEL Te INTENSITY TOTAL FLOWS
BASIN TOTAL csy | cooen C(5) Length Height Tc Length Slope | Velocity Te TOTAL 1(5) 1{100) Q) Q100)
{Ac) _ |* For Cales Sce Runoff Summary (ft) (R {min} () (%) (fps) {min) (min} (in/hr) (in/hr) {c.fs.) {c.f5.)
1454 6.00 0.58 0.68 0.25 100 4.00 10.06 400 4.00% 7.00 0.95 11.73 183 6.61 i ‘ 2T
{DP-N1) 150 1.00% 3.50 0.71 T
as SR
CA(equiv.) 348 -
145-5 15.20 0.47 0.57 0.25 100 2.40 11.91 1000 2.00% 4.95 3.37 15.27 3.44 5.84 h
(DP-N2)
CA(equiv.)
1d5-6 26.20 .50 0.60 0.25 100 2.00 12.65 1700 2.00% 495 572 18.37 317 5.32
(DP-N3)
CAfequiv.)
146-] 102.90 0.48 0.54 0.25 50 8.00 4.50 3400 4.00% 7.00 8.10 20.50 3.01 5.02
(DP-NI) 0.70 100 1.00 5.21 800 | 2.00% 4.95 2.69
05
CAlequiv.)
146-2 7.20 0.68 0.78 0.25 30 0.60 6.93 1300 3.00% 6.06 3.57 10.50 3.99 6.93
(DP-NT)
CA(equiv.)
D-i 2.00 0.50 0.60 0.25 100 3.00 11.06 100 1.00% 3.50 0.48 13.50 3.62 6.19
300 3.75% 6.78 1.97
- CA(equiv.)
D=2 4.50 0.72 0.78 0.60 15 0.30 2.88 580 3.80% 6.82 1.42 8.37 432 7.60
850 6.20% 8.71 1.63
700 1.86% 477 2.44
CAf(equiv.}
D-3 1.30 0.83 0.87 0.60 15 0.30 2.88 580 3.80% 6.82 1.42 8.37 4.32 7.60
850 6.20% 37! 1.63
700 1.86% 4.77 2.44
CAfequiv.) | "
D-4 2.70 0.83 0.87 0.60 15 0.20 2.88 800 1.50% 429 at 9,80 4.09 7.13
800 1.00% 3.50 381
CAlequiv.)
D-5 2.50 0.83 0.87 0.60 15 0.30 2.38 800 1.50% 4.29 3.11 9.80 4.09 7.13
800 1.00% 3.50 3.81 .
Chfequiv) | 208" 218

SINS 1216/2002




RIDGEVIEW
MASTER DEVELOPMENT DRAINAGE PLAN

COMPQSITE "CA" CALCULATION

SAND CREEK SUBBASINS DEVELOPED CONDITION

ANALYSIS SUB-BASIN SUB-BASIN |SUB-BASIN [SUB-BASIN {COMPOSITE [COMPOSITE
POINT I.D. AREA (ac) |CA(5) CA(100) CA[5) CA(100)
DP-N1 145-3 67.6 43.26 47.32

145-4 6.0 3.48 4.08

146-1 102.9 49.39 55.67

TOTAL 176.5 96.13 108,97
DP-N2 1456-1 12.3 6.15 7.38

145-2 27.1 10.57 13.28

145-5 15.2 7.14 8.66

TOTAL 548 23.86 29.32
DP-N3 145-1 12.3 6.15 7.38

145.2 27.1 10.57 13.28

145-5 15.2 7.14 8.66

145-8 26.2 13.10 15.72

TOTAL 80.8 36.96 45.04
DP-N4 0.5(121) 7.6 3.80 4.56]

1/2 OF SUB-

BASIN 121

TOTAL 7.6 3.80 4,56
DP-N5 DP-N1 176.5 96.13 106.97

DP-N4 7.6 3.80 4.56

TOTAL 184.1 99.93 111,53
DP-NG DP-N5 184.1 89.93 111.53

DP-N3 80.8 36.96 45,04

TOTAL 264.9 136.89 156.57
DP-N7 DP-N6 2649 136.89 156.57

146-2 7.2 4.90 5.62

TOTAL 2721 141.79 162.19
DP-N8 DP-N7 2721 141.79 162,19

5(121) 7.6 3.80 4.56

D-t 2 1.00 1.20

D-2 45 3.24 3.51

D-3 3.3 2.74 2.87

D-4 2.7 2.24 2.35

D-5 25 2.08 2.18

TOTAL 294.7 156.89 178.86
DP-Ng 142-1 35.8 8.95 12.53

142-2 13.9 3.48 4.87

TOTAL 49,7 1243 17.40
Comc 12/16/2002




RIDGEVIEW
MASTER DEVELOPMENT DRAINAGE PLAN

COMPOSITE "CA" CALCULATION

SAND CREEK SUBBASINS DEVELOPED CONDITION

ANALYSIS SUB-BASIN SUB-BASIN {SUB-BASIN [SUB-BASIN [COMPOSITE |[COMPOSITE
POINT I.D. AREA (ac) |CA(5) CA(100} CA(5) CA(100)
DR-N10 0.5(121) 7.6 3.80 4.56

TOTAL 7.6 3.80 4.56
DP-N11 DP-N10 7.6 3.80 4.56

D-4 2.7 2.24 2.35

TOTAL 10.3 6.04 6.91
DP-N12 DP-N11 10.3 6.04 6.91

D-5 2.5 2.08 2,18

TOTAL 12.8 B.12 9.09
DP-N13 D-1 2 1.00 1.20

D-2 4.5 3.24 3.51

TOTAL 6.5 424 4.71
DP-N14 DP-N13 6.5 4.24 4.71

D-3 3.3 2.74 2.87

TOTAL 9.8 6.98 7.58
Comc 12/16/2002




. { SAND CREEK BASINS DEVELOPED CONDITION ROUTING )

RIDGEVIEW
MASTER DEVELOPMENT DRAINAGE PLAN

DESIGN AREA | WEIGHTED OV ERL AN D/POND OUTFLOW STREET / CHANNEL/PIPE Tc INTENSITY TOTAL FLOWS
POINT TOTAL CAS) | Caq00) C(5) Length Height Tc Lengih Slope | Velocity Tc TOTAL 15y I(100) Q(s) Q106
(Ac) * For Cales Soe Runoll Surmmary (it () (nrin} (1) (%) (fps) (min) (min) (in/hr} (in/hr) {c.{s5.} (c.fs)
DP-NI 176.50 96.13 106.97 0.25 50 5.00 4.50 3400 4.00% 7.00 £.10 20.50 3.0 5.02 290 o .53T
0.70 100 3.00 5.21 800 2.00% 4.95 2.69 T S
DP-N2 54.60 23.86 29.32 025 200 12.00 12.44 300 6.50% 8.92 1.49 15.47 3.42 5.80
1100 1.80% 12.00 1.53
DP-N3 80.80 36.96 45.04 0.25 200 12.00 12.44 800 6.50% 8.92 1.49 19.09 312 5.22 :
1100 1.80% 4.70 3.90 -
900 1.80% 12.00 1.25 N )
DP-N4 7.60 3.80 4.56 0.25 100 2,00 12.65 500 3.30% 6.36 1.31 16.09 337 5.69 - 13 - ' ‘ 26
600 1.80% 4.70 2.13 e
DP-N35 184.10 99.93 111.53 0.25 50 8.00 4.50 3400 4.00% 7.00 .10 2n 2.90 481 289 T 836
0.70 100 1.00 521 800 2.00% 4,95 2.69 i o
1450 3.00% 14.00 1.73 )
DP-N§ 264.90 136.89 156.57 0.25 50 2.00 4.50 3400 4.00% 7.00 2.10 22.34 2.89 4.79 : 395 B i1} !
0.70 100 3.00 5.21 BOO 2.00% 4.95 2.69 . '
1450 3.00% 14.00 1.73
100 3.00% 14.00 0.12 .
DP-N7 272,10 141.79 162.19 0.25 50 8.00 4.50 3400 4.00% 7.00 8.10 22.52 2.88 4,77 .408 774
0.70 100 3.00 5.21 800 2.00% 495 2.6% - Do
1550 3.00% 14.00 1.85 :
150 2.00% 14.00 0.18
Dp-Ng 294.70 156.89 178.86 0.25 50 8.00 4.50 3400 4.00% 7.00 8.10 22,66 2.87 4.76 450 - 851
0.70 100 3.00 5.21 800 2.00% 495 269 : L
1550 3.00% 14.00 1.85
270 2.00% 14.00 032
DP-n9 49.70 12.43 17.40 025 100 2.00 12.65 2200 6.00% 8.57 428 20.76 2.99 4.99 |37 87
600 1.00% 5.00 2.00 '
550 1.00% 5.00 1.83
ROUTING 12/10/02




( SAND CREEK BASINS DEVELOPED CONDITION ROUTING )

RIDGEVIEW
MASTER DEVELOPMENT DRAINAGE PLAN

DESIGN AREA WEIGCHTED OVERLANI/FOND QUTFLOW STREET / CHANNEL/PIPE Tc INTENSITY TOTAL FLOWS
POINT TOTAL CAS) | caqion C(5) Length Height Tc Length Slope Velocity Tc TOTAL 1(5) i(100) Q(5) Q(100}
{A¢) |~ For Caler See Runoft Summary (%) (0 (min) (/) (%) (fps) (min) (min) (in/hr) (in/h) (cfs) fc.5.)

DP-NI0 7.60 3.80 4.56 0.25 100 2.00 12.65 500 330% 636 131 16.09 337 5.69 13 2% - -

600 1.80% 470 2.13 G o
DP-N11 10.30 6.04 6.9 0.25 100 2.00 i2.05 500 3.30% 6.36 1.31 16.79 3.30 5.57

600 1.80% 4.70 2.13

420 1.00% 10.00 0.70
DP-Ni2 12.80 B.12 9.09 0.25 100 2,00 12.65 500 3.30% 6.36 1.31 16.95 3.29 5.55

600 1.80% 4.70 213

420 1.00% 10.00 0.70

100 1.00% 10.00 0.17
DP-NI3 6.50 4.24 4,71 0.60 15 0.30 2.88 580 3.30% 6.82 1.42 946 4.14 7.24

B850 6.20% 5.00 2.83

700 1.86% 5.00 233
DP-N14 9.50 6.93 7.58 0.60 15 0.30 2.88 530 3.80% 6.82 1.42 9.52 4.14 7.22

850 6.20% 5.00 2,83

700 1.86% 5.00 233

50 1.00% 14.00 0.06

TING 12/16/02




SAND CREEK PHASE Il CHANNEL ANALYSIS

1) FLOW DATA TABLE
2) PRELIMINARY HEC-RAS ANALYSIS



TRZ0 Drainage Basi
(c
HEC-RAS FIS UPSTREAM
Cross Section| Cross Section Existing
Number Number 10YR | IOOYR | 10 YR Comments
310 CF " 1,200
294.5 CD 753 2864 1,200 |Begin project Section 295+/-
214 - 811 3134 1,200 |Junction north diversion
179 1,200 |South of Dublin Blvd,
174 CA :
107 - 833 3,239 | 1,200 |Junction south diversion
84 - 846 3,303 [ 1,200
75 BY 1,250
69 - 870 3,383
49 BW .
38 BY 870 3,383 | 1,300
33 - 865 3,427 Tunction west tributary
22 BT 1,400 |End Project Section 24+/-
18 BS 1,400
490 () - 164 661 |
390 - 164 661

Flow rates generated in the project "Master Development krefore, it was logical to adjust
the FIS flow rates upstream within the project segment to ipen channel divisions
bring storm drainage to Sand Creek channel upstream of tt

(OFlows for proposed diversion channel reach two, consuf

Revised 12/10/2002: Section #222 revised to #214, Sectiu:

9104 .90/spreadshests/flow rates



02imp.rep

HEC-RAS September 1998 version 2.2
U.S5. Aarmy Corp of Engineers
Hydrologic Engineering Center
609 second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

X X X000 200X XHXX XX KAAXX
X X X X X X X X X X

X X X X X X X X X
HOKXKAK KAXX X X000 XXX KIHAKKRX KXXKXK
X X X X X X X X X
X X X X X X X X X X
X X X000 OO X X X X XKXXKK

PROJECT DATA .

Project TitTe: 2002improv.

Project File : 02imp.pri

Run Date and Time: 12/4/2002 1:23:49 pMm
Project in English units

Project pescription:
rPhase II Improvements 11-27-02

PLAN DATA

plan TitTe: MDDP 2002
Plan File : x:\2910000.a71\2910401\HEC-RAS\D2imp.p03

Geometry Title: 02improv
Geometry File : x:\2910000.a11\2910401\HEC-RAS\02imp.g02

Flow Title { MDDPPG2: 10-50-100-500
Flow File ¢t x:\2910000.a11\2910401\HEC-RAS\D21imp. F01

Plan Ssummary Information:

Number of: Cross Sections = 61 Mulitple Openings = 0
Culverts = 0 Inline weirs = 0
Bridges = 0

Computational Information

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

Computation Options .
critical depth computed at all cross sections .
Conveyance_Calculation Method: Between every coordinate point (HEC2 Style)

Friction Slope Method: Average_Conveyance
Computational Fiow Regime: Mixed Flow
FLOW DATA

Flow Title: MDDPQ2; 10-50-100-500
Flow File : x:\2910000.a11\2910401\HEC-RAS\02imp.fO1

Flow Data (cfs)

River rReach RS PF#1 PF 2 PF 3 PF 4
SAND CREEK ONE 310 1200 2100 2500 3900
SAND CREEK ONE 294.5 1200 2100 2600 3900
SAND CREEK ONE 214 1200 2400 3100 4600
SAND CREEK ONE 179 1200 2600 3150 4800
SAND CREEK ONE 110 1200 2600 3250 5100

Page 1



02imp.rep

Boundary Conditions

River rReach Profile Upstream
SAND CREEK ONE PF#1 NormaT s
SAND CREEK ONE PF 2 Normal s
SAND CREEK ONE PF 3 Normal S
SAND CREEK ONE PF 4 Normal s

GEOMETRY DATA

Geometry Title: 02improv
Geometry File : x:\2910000.a17\2910401\HEC-RAS\02{mp.q02

CROS5 SECTION RIVER: SAND CREEK
REACH! ONE RS: 310
INPUT

Description: FIS CF-4075 UPSTREAM OF PROPERTY
station Elevation Data num= 20
5ta Elev 5ta Elev Sta Elev Sta
1000 6828 1030 6824 1075 6820 1090
1120 6808 1132 6804 1140 6802 1142
1190 6802 1285 6804 1370 6808 1445
1520 6815 1605 0816 1665 6816 1810

Manning's n values num= 3
sta n val sta n val sta n val
1000 .04 1140 032 1180 .04
Bank Sta: Left Right Lengths: Left Channel Right
1140 1390 730 850 30
CROS5S SECTION RIVER: SAND CREEK
REACH: ONE RS: 305
INPUT

Description: FIS CE-4080 UPSTREAM OF PROPERTY .

station Elevation Data num= 30
Sta Elev Sta Elev Sta Elev sta
1000 6820 1040 6816 1080 6812 1115
1190 6800 1200 6796 1210 6792 1230
1242 6786.4 1245 6788 1270 6792 1350
i43s5 6800 1465 6800.2 1500 6800 1540
1680 6802 1720 6B01.6 1760 6802 1730
1890 6802 1960 6803 2020 6804 2145

Manning's n values num= 3
Sta n val Sta n val Sta n val
1000 .06 1230 .03 1245 .06
Bank sta: Left Right Lengths: Left Channel Right
1230 1745 390 395 400
CRDSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 300
INPUT
Description: UPSTREAM OF PROPERTY
Station Elevation Data nums= 12
Sta Eley sta Elev Sta Elev Sta

402 6796 422 6794 428 6792 430
443 6786 454 6784 500 6784 548
600 6788 701 €790

Manning's n values num= 3
5ta  n val sta n val sta n val
402 , 04 430 .035 560 04

Bank sta: Left Right Lengths: Left Channel Ri%ht
430 560 230 205 70

CROSS SECTION RIVER: SAND CREEK
Page 2

LI | ]

Nl
.01
.01
.0l
Elev Sta
6816 1110
6800 1180
6812 1470
6818 1945

Coeff COHEF.

Etev Sta
6808 1160
6788 1231
6792 1390
6802 1600
6802.2 1840
6806 2370

Coeff COHEP.

Elev 5ta
6790 436
6784 560

Coeff Con%r.

Downstream

Normal s
Normal S
Normal S
Normal s

Elev
6812
6800
6814
6820

Expan.

Elev
6804
6786.4
6796
6802
6802
6808

Expan.
-4

Elev
6788
6786

Expan.
.4

Fwn



02imp.rep

REACH: ONE RS: 295
INPUT
Description: NEAR UPSTREAM END OF PROPERTY
station Elevation Data num= 19
sta Elev Sta Elev Sta Elev Sta Elev sta Elev
192 6788 283 6786 397 6784 420 6783.8 442 6784
459 §784.2 469 6784 476 6782 482 6780 500 £779.8
518 6780 573 6782 580 6784 586 6784.2 590 6784
603 6783.9 616 6784 646 6786 698 6788
Manning's n values nums= 3
sta n val Sta n val Sta n val
192 .04 469 035 580 .04
Bank Sta: Left Ri%ht Lengths: Left channel Right Coeff contr. Expan.
469 80 87 86 85 .2 .4
Left Levee Station= 459 Elevation= 6786
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 294.5
INPUT
Description: FIS CD-4082 ROTATED
Station Elevation Data nums= 17
5ta Elay 5ta Elev sta Elev Sta Elev sta Elev
10 6784 44 6782 81 6780.3 120 6778 177 6776.5
236 6778 268 6778.4 362 6780 443 6782 458 6784
468 6782 474 6780 300 6777.9 531 6778 557 6780
562 6782 595 6784
Manning’'s n values num= 3
sta n val sta n val sta n val
10 .04 474 .035 562 .04
Bank Sta: Left Right Lengths: teft channel Right coeff Contr. Expan,
474 562 60 68 80 2 -
Left Levee station= 438 Etevation= 6785
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 290
INPUT
Description:
Station Elevation Data num= 18
Sta Elev Sta Elev 5ta Elev sta Elev Sta Elev
10 6786 103 6780 120 6778 160 6776 225 6776

262 6778 368 6780 427 6781 455 6784 461 6782
475 6780 486 6778 500 6777.2 536 6778 543 6780

565 6782 589 6784 615 6786
Manning's n values num= 3
sta n val Sta n val sta n val
10 .04 455 .035 565 .04
Bank Sta: Left Right Lengths: Left channel rRight Coeff Contr. Expan.
455 565 62 .56 56 .2 .4
Left Levee Station= 455 Elevation= 6785
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 280
INPUT
Description:
Statien Elevation Data num= 22
Sta Elev Sta Elev sta Elev Sta Elev s5ta Elev
(] 6782 20 6780 48 6778 65 6776 90 6774

170 6773 242 6774 265 6776 279 6778 419 6780
451 6784 457 6782 467 6780 472 6778 480 6776.8
500 6776.7 520 6776.8 525 6778 532 6780 559 6782
571 6784 602 6786

Manning's n values num= 3
sta n val sta n val sta n val
0 .04 451 035 559 .04
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
451 559 122 129 144 .2 .4
teft Levee station= 451 Elevations= 6785

Page 3



CROSS SECTION

02imp.rep

RIVER: SAND CREEK

REACH: ONE RS: 265
INPUT
pescription:
station Elevation nata nums: 20
sta Elev sta Elav sta Elev
0 6782 15 6780 40 6778
105 6772.4 160 6774 312 6776
434 6782 440 6780 454 6778
528 6776 539 6778 547 6780
Manning's n values num= 3
sta n val sta n val 5ta n val
0 04 454 .035 539 .04
Bank sta: Left Right Lengths: Left Channel
454 39 43 40
Left Levee station= 426 Elevation=
CROSS5 SECTION RIVER: SAND CREEK
REACH: ONE RS: 260
INPUT
pescription:
Station Elevation Data num= 21
5ta Elev Sta Elev 5ta Elev
14 6778 31 6776 44 6774
170 6770 191 6772 204 6774
415 6780.5 427 6780 438 6778
500 6773.9 518 6774 543 6776
557 6782
manning's n values num= 3
sta n val sta n val sta n val
14 .04 415 .035 543 .04
Bank Sta; Left Right Lengths: Left channel
415 43 99 114
Left Levee Statjons= 415 Elevations
CROSS SECTION RIVER: SAND CREEK
REACH: ONE R5: 250
INPUT
Description:
Station Elevation Data nm= 16
Sta ETev 5ta Elev Sta Elev
432 6780 438 6778 446 6776
486 6770 492 6768 503 6768
530 6770 537 6772 549 6774
607 6784
Manning's n values num= 3
sta n val Sta n val sta n val
432 .04 432 .035 607 .04
Bank sta: Left Right Lengths: Left Channel
432 07 76 56
Left Levee Station= 432 Elevation=
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 240
INPUT
Description:
station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev
428 6778 445 6774 457 6772
512 6766 516 6765,7 522 6766
547 6772 559 b774 564 6776
Manning's n values num= 3
sta n val sta n val 5ta n val
428 .04 428 .035 595 .04
Bank Sta: Left Right Lengths: Left channel
428 595 70

Right
6784

Sta
T 451
511
557

rRight
6782

Sta
505

571

Right
72

Page 4

Elev
6776
6778
6776
6782

5ta

77
426
300
595

Coeff Contr.
2

Elev
6772
6776
6776
6778

Sta

360
480
550

coeff contr.
.2

Elev
6774
6768
6776

sta
479
525
570

Coeff Congr.

Eley
6770
6768
6780

S5ta
508
540
585

Coeff contr.
.2

Elev
6774
6782.5
6774.,6
6784

Expan.
.4

Eley
6770
6778
6774
6780

EXpan.
4

Elev
6772
6768
6780

Expan.

Elev
6768
6770
6784

Expan.
.4



029imp.rep

Left Levee Station= 428 Elevation=
CROSS SECTION RIVER: SAND CREEK

REACH: ONE RS: 230

INPUT

Description: FIS CC-4084 ROTATED

station Elevation Data num= 12
sta Elev Sta Elav $ta Eley
438 6778 456 6772 483 6770
508 6764 513 6763 517 6764
557 6774 583 6782
Manning’s n values nums= 3
sta n vail sta n val sta n val
438 .04 493 .035 583 .04
Bank Ssta: Left Right Lengths: Left Channel
493 83 32 36
Left Levee station= 438 glevation=
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 225
INPUT

pescription: AT WING WALLS

Station Elevation Data num= 6
sta Elev Sta Eley Sta Elev
443 6778 470 6770 500 6768
566 6782
Manning's n values num= 3
sta n val sta n val sta n val
443 .04 443 .035 566 .04
Bank 5ta: Left Right Lengths: Left channel
443 66 34 35
iLeft Levee station= 443 Elevation=
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 222
INPUT
Description: BEGIN DROP CHUTE CHANNEL
Station Elevation Data nums= 4
Sta Elev Sta Elev Sta Elev
474.9 6781.2 475 6770 525 6770
Manning’'s n values num= 3
Sta n val sta n val sta n val
474.9 .04 474.9 .013  525.1 .04
Bank Sta: Left Right Lengths: Left channel
474.9 525.1 16 16
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 221.5
INPUT

Dascription: ENTRANCE MODIFICATION

station Elevation Data num=
sta Elev Sta Elev Sta Elev
475 6781.2 475.1 6771 484 .3 6771
500.1 6771 525 6771 525.1 6781.2
Manning's n values nuit= 3
sta n val sta n val sta n val
475 .04 475 013 525.1 .04
Bank Sta: Left Right Lengths: Left Channel
475 525.1 4 4
CROSS SECTION RIVER: SAND CREEK
REACH: ONE rRS: 221
INPUT

Desc;iption: TQP OF DROP CHUTE
Station Elevation Data num= 4

Sta Elev sta Elev Sta Elev

6782

sta
493
532

Right
6782

Sta
524

Right
36
6782

Sta
525.1

Right
16

Sta
4944

Right
4

Sta
Page 5

Elev Sta
6768 500
6770 536

coeff congr.

Eley
6770

Sta
560

Coeff contr.
.3

Elev

6781.2

Coeff Contr.
.3

Elev Sta
6770 500

Coeff Contr.
.2

Elev

Elev
6766
6772

Expan.
.4

Elev
6780

Expan.
.5

Expan.

Elev
6770

Expan.
4



474.9 6781.2 475 6770 525
Manning's n values num= 3
Sta n val 5ta n val Sta n val
474.9 .04 474.9 .11 525.1 .04
Bank sta: Left Right Lengths: Left Channel
474.9 525.1 46 46
CROSS SECTION RIVER! SAND CREEK
REACH: ONE RS: 215
INPUT,
Description: DROP CHUTE UPSTREAM OF JUNCTION
station Elevation Data nuni= 4
sta Elev 5ta Elev Sta Elev
474.9 6770.3 475 6758.45 525 6758.45
Manning's n values num= 3
Sta. n val Sta n val sta n val
474.9 .04 474.9 .11 525.1 .04
Bank Sta: Left Right Lengths: Left Channel
474.9 525.1 11 20
CROSS SECTION RIVER: SAND CREEK
REACH: ONE Rs: 214
INPUT

Description: DROP CHUTE DOWNSTREAM OF JUNCTION
station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev
474.9 6770.3 475 6758.4 525 6758.4
Manning's n values num= 3
sta n val 5ta n val sta n val
474.9 .04 474.9 .11 525.1 .04
Bank sta: Left Ri%ht Lengths: Left Channel
474.9 525.1 35 35
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 210

INPUT

02
6770

imp.rep
525.1 6781.2

Description: INTERSECTION CHANNEL GRADE IN DROP CHUTE
4

Station Elevation pata num=

5ta Elev Sta Elev Sta Elev
474.9 6761.52 475 6749.75 525 6749.75
Manning's n values num= 3
sta n val sta n val sta n val
474.9 .04 4749 .09 525.1 .04
Bank Sta: Left Right Lengths: Left Channel
474.9 5251 18 18
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 209
INPUT
Description: END OF DROP CHUTE
Station Elevation Data num= 6
sta Elfev Sta Elev Sta Elev
450 6760 474.9 6757.02 475 6749.66
550 6760
Manning's n values num= 3
sta n val sta n val sta n val
450 .04 474.9 .04  525.1 .04
Bank sta: Left Right Lengths: Left Channel
474,9 525.1 24 25
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 208
INPUT

Description: END OF RIPRAP

Right coeff Contr. Expan.
46 .2 .
Sta Elev

525.1 6770.3

Right Coeff Contr.  Expan.
30 .2 .4
Sta Eley

525.1 6770.3

Right Coeff Contr.  Expan.
35 .2 .4
S5ta Eley

525.1 6761.52
rRight Coeff contr. Expan.
.2 .4
Sta Elev Sta Elev
525 6749.66  525.1 6761.52

coeff Contr.

rRight Expan.
26 .5

Page 6
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Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
443.6 6760 475 6749.53 500 6749.53 525 6749.53  556.4 6760
Manning's n values num= 3
sta n val 5ta n val Sta n val
443.6 .04 443.6 032 556.4 .04

Bank sta: Left Right
556.4

Lengths: Left channel Right
443.86 120

coeff Contr. Expan.
146 170 .1 .3

CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 207
INPUT
bescription: BEGIN RIPRAP
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev
447 .4 6758 475 6748.8 525 6748.8 552.6 6758
Manning's n values Aum= 3
sta n val sta n val S5ta n val
447 .4 .04 447 .4 .04 552.6 .04
Bank sta: Left Right Lengths: teft channel Coeff Contr.
447 .4 552.6 10 .
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 206
INPUT
Description: TOP OF DROP
station Elevation Data num= 4
Sta Elav Sta Elev Sta Elev ETev
447,25 6758 475 6748.75 5825 6748.75 6758
Manning's n values nums= 3
sta n val 5ta n val Sta n val
447 .25 .04 447.25 .04 552.75 .04

Bank sta: Left Right
447 .25 552,75

CROSS SECTION
REACH: ONE

INPUT

Lengths: Left channel
i 1

RIVER: SAND CREEK

RS: 205

Description: BOTTOM OF DROP

Station Elevation Data

num= 4

Sta Elev Sta tElev Sta Elev
441.25 6758 475 6746.75 525 ©746.75
Manning's n values num= 3
Sta n val Sta n val Sta n val
441.25 .04 441.25 .04 558.75 .04

Bank Ssta: Left Right
441.25 558.75

CROSS SECTICN

REACH: ONE

INPUT

pescription:

Station Elevation Data
Sta Elev 5ta

441.25 6758 475
Manning's n values

sta n val Sta

441.25 .04 441,25

Bank Sta: Left Right
441.25 55%8.7%

CROSS SECTION
REACH: ONE

INPUT

Lengths: Left Channel
10 10

RIVER: SAMD CREEK

RS: 204
nums= 4
Elev Sta Elev
6746,7 525 6746.7
num= 3
n val Sta n val
.04 558,75 .04

Lengths: Left Channel
20 20

RIVER: SAND CREEK
03

RS: 2

Coeff CDHEF.

Eley
6758

Coeff cantr.
.4

Elev
6758

coeff contr.
.1



Description: END OF DROP RIPRAP

Station Elevation pata num= 4
Sta Elev Sta Elev Sta Elev
440.8 6758 475 6746.6 525 6746.6
Manning's n values num= 3
sta n val Sta n val sta n val
440.8 .04 440.8 .032 559.2 .04
Bank Sta: Left Right Lengths: Left channel
440.8 559.2 105 105
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 202
INPUT
Description: CHANNEL
Station Elevation Data num= 4
Sta Eley Sta Elev 5ta Elev
433.24 6760 475 6746.08 525 6746.08
Manning's n values num= 3
sta n val sta n val sta n val
433.24 .04 433.24 .032 554.76 04
Bank Sta: Left Right Lengths: Left Channel
433.24 554.76 105
CROSS SECTION RIVER: SAND CREEK
REACH: ONE R5: 200
INPUT
Description: BEGIN DROP RIPRAP
Station Elevation pata num= 4
Sta Elev Sta Elev 5ta Elev
431,65 6760 475 6745.55 525 6745.55
Manning's n values num= 3
5ta n val Sta n val 5ta n val
431.65 .04 431.65 .032 550.35 .04
Bank Sta: Left Right Lengths: Left Channel
431.65 550.35 10 10
CROSS SECTION RIVER: SAND CREEX
REACH: ONE RS: 199

INPUT
Description: TOP OF DROP RIPRAP

Station Elevation Data num= 4
sta Elev Sta Elev sta Elev
431.5 6760 475 B745.5 525 6745.5
Manning's n values num= 3
Sta n val Sta n val Sta n val
431.5 .04 431.5 .04 550.5 .04
Bank Sta: Left Right Lengths: Left channel
43 550.5 1 1

RIVER: SAND CREEK
RS: 198

CROSS SECTION
REACH: ONE

INPUT
Description: BOTTOM OF DROP RIPRAP

Station Elevation Data num= 4
S5ta Elev Sta Elev Sta Eley
443.5 6760 475 6743.5 525 6743.5
Manning's n values num= 3
sta n val 5ta n val sta n val
443.5 .04 443.5% .04 574,5 .04
Bank sta: Left Right Lengths: teft Channel
443.5 574.5 10 10

RIVER: SAND CREEK
RS: 197

CROSS SECTION
REACH: ONE

CRimp.rep

sta
559.2

15

Sta
554.76

g

Sta
550.35

Right
10

Sta
550.5

Right
1

5ta
574.5

Right
10

Page B

Elev
6758

Coeff contr.
.1

Elev
6756

Coeff Contr.
.1

Elev
6754

Coeff cunir.

Elev
6754

Coeff contr.
4

Elev
6754

Coeff contr.
.4

Expan.
.3

Expan.
.3

Expan.
.3

Expan.
.7

Expan.
.7



INPUT

Description: IN RIPRAP

02imp.rep

Station Elevation Pata num= 4
sta Eley sta Eley Sta Elev
425.35 6760 475 6743.45 525 6743.45
Manning's n values T 3
sta n val sta n val sta n val
425,35 .04 425,35 .04 556.65 .04
Bank sta: Left Right Lengths: Left channel
425.35 556.65 20 20
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 196
INPUT
Description: END OF DROP RIPRAP
Station Elevation Data num= 4
sta Elev Sta Elev s5ta Elev
425.05 6760 475 6743.35 525 6743,35
Manning's n values num= 3
Sta nval Sta n val Sta n val
425.05 .04 475 .032 556.95 .04
Bank Sta: Left Right Lengths: Left Channel
475 556.95 120 105
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 195
INPUT
pescription: CHANNEL
station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev
435.5 6756 475 6742.83 525 6742.83
Manning's n values num= 3
s$ta n val sta n val S5ta  n val
435.5 .04 475 .032  555.5 .04
Bank sta: Left Right Lengths: Left Channel
475  555.5 114 99
CROSS SECTION RIVER; SAND CREEK
REACH: ONE RS: 194
INPUT
Description: FEMA SECTION CB
Station Elevation Data num= 4
5ta Elev Sta Elev sta Elay
440 6754 475 6742.33 525 6742,33
Manning's n values num= 3
sta n val sta n val sta n val
440 .04 475 .032 554 .04
Bank 5ta: Left Right Lengths: teft channel
475 54 6 6
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 193
INPUT
Description: BEGIN DROP RIPRAP
Station Elevation Data num= 4
Sta Elev sSta Elev Sta Elev
445.9 6752 475 6742.3 525 6742.3
Manning's n values num= 3
sta n val sta n val sta n val
445.9 04 475 .04 554.1 .04
Bank sta: Left Right Lengths: Left Channel
475 554.1 10 10
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 192

sta
556.65

Right
20

Sta
556.95

Right
185

5ta
535.5

g

sta
554

Right
6

5ta
534.1

Right
10

Page 9

Elev
6754

Coeff Contr.
.1

Elev
6754

coeff Contr.
1

Elev
6753

Coeff Contr.
.1

Elev
6752

Coeff Contr.
.1

Elev
6752

coeff Contr.
.1

Expan.
.3

Expan.
.3

Expan.
.3

Expan.
.3

Expan.
.3



INPUT
pescription: TOP OF DROP

Station Elevation Data num=
Sta Elev Sta Elav
445,75 6752 475 6742.25
Manning's n values num=
sta n val 5ta n val
445,75 .04 475 .04
Bank Sta: Left Right
475 554,25
CROSS SECTION
REACH: ONE Rs: 191
INPUT

Description: BOTTOM OF DROP

02imp.rep

4
Sta Elev
525 6742.25
3
Sta n val

954,25 .04

Lengths: Left Channel
1 1

RIVER: SAND CREEK

station Elevation Data num= 4
Sta Elev S5ta Elev Sta Elev
439,75 6752 475 6€740.25 525 6740.25
Manning's n values num= 3
sta n wval sta n val Sta n val
438.75 .04 475 .04 560.25 .04
Bank Sta: reft Right Lengths: Left Channel
475 560.25 10 10
CROSS SECTION RIVER; SAND CREEK
REACH: ONE RS: 190
INPUT
Description: 1IN RIPRAP
station Elevation Data Aum= 4
s5ta Elev S5ta Elev Sta Elev
439.75 6752 475 6740.2 525 6740.2
Manning's n values num= 3
sta n val sta n val sta n val
439,75 .04 475 .04 560.25 .04
Bank sta: Left Right Lengths: Left channel
475 560.25 20 20
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 189
INPUT
Description: END OF RIPRAP
Station Elevation Data num= 4
Sta Elev Sta Elev s5ta Elev
439.3 6752 475 6740.1 525 6740.1
Manning's n values num= 3
Sta n val sta n val S5ta n val
439.3 .04 475 .032 560.7 .04
Bank 5ta: Left Right tengths: Left Channel
475  560.7 75 63
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 188
INPUT
Description: CHANNEL
station Elevation Data num= 6
Sta Elev Sta Elev sta Elev
440 6753  440.5 6751 475 6739.5
612 6752
Manning's n values num= 3
Sta n val sta n val sta n val
440 .04 475 .032 559.5 .04
Bank Sta: Left Right Lengths: reft channel
475  559.5 57

Sta Elev
554.25 6752
Right Coeff Contr,
1 .1
Sta Eley
560.25 6752
Right Coeff contr.
10 .1
Sta Eley
560.25 6752
Right coeff Contr.
20 .1
Sta Eley
560.7 6752
Right Coeff Contr.
52 .1
Sta Eley Sta
525 6739.5 559.5
Right coeff Contr,
57 .1

Page 10

Expan,
.3

Expan.
.3

Expan.
.3

Expan,

Elev
6751

Expan.
.3



CROSS SECTION

RIVER: SAND CREEK

02imp.rep

REACH: ONE RS: 187
INPUT
Description: CHANNEL
Station Elevation Data num= 7
sta Eley 5ta Elev sta Elev
465 6752 466 6751.5 466,) 6742.2
557.4 6750.3 563 6752
manning's n values num= 3
sta n val Sta n val sta n val
465 .014  466.1 .032 557.4 .04
Bank sta: Left Right tengths: Left cChannel
466.1 557.4 26 26
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 186
INPUT
pescrip’
Statior - TR nue- 9
Sta Elev L sta Elev
468.9 £r53 474.9 6747
525 6739.12 5% . wruk 556 6750
Manning's n vatuas 3
511 0o ves E v sta n val
467 7 ) T TTTOBR1 .64 .04
Bank Sta. corv  Kiyie _.nai Left channel
475 551.64 55 55
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 184
INPUT
pescription: 2-CELL RCB INLET
Station Elevation Data num= 8
Sta Elev sta Elev 5ta Elev
481.5 6751 481.51 6739.1 499.5 6739.1
500.51 6739.1 518.51 6739.1 518.52 6751
Manning's n values num= 3
sta n val Sta n val sta n val
481.5 ,013  481.5 .013 518.52 .013
Bank sta: Left Right Lengths: Left Channel
481.5 518.52 49 49
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 1B3
INPUT
Description: 2-CELL RCB
station Elevation Data nums= 8
Sta Elev Sta Elev Sta Elev

481.5 6747.85 481.51 6738.85
518.51 6738.85

500.51 6738.85

499.5 6738.85
51B.52 6747.85

Manning's n values num=: 3
sta n val sta n val sta n val
4B1.5 .013  481.5 .013 518.52 .013
Bank sta: Left Right tengths: Left Channel
481.5 518.52 45
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 182
INPUT
Description: 2-CELL RCB
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev

489.5 6738.63
518.52 6747.63

481.5 6747.63 481.51 6738.63
500.51 6738.63 518.51 6738.63

Manning's n values num= 3

Sta Elev 5ta Elev
475 6739.5 525 6739.5
Right coeff Contr.,  Expan.
26 .1 .3
sta Elev Sta Elev
475 6739,12 500 6739.12
562 6752
Riggg coeff Contr. Expan.
sta Elev Sta Elev
499.51 6748.1 500.5 6748.1
rRight coeff Contr.  Expan.
4 .3 .5
s5ta Elev sta Elev

499,51 6747.83

Right coeff contr. Expan.
- 45 .3
Sta Elav Sta Elev
499.51 6747.63  500.5 6747.63

Page 11

500.5 6747.85
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5ta n val sta n val Sta n val
481.5 .013 481.5 .013 518.52 .013
gank Sta: Left Right Lengths: Left channel Right coeff Contr.  Expan.
481.5 518.52 52 52 ’ i .3

CROSS SECTION RIVER: SAND CREEK
REACH: ONE rS: 1B1
INPUT
Descriptien: 2-CELL RCB
station Elevation Data num= 8

Sta Elev 5ta Eley Sta ETev Sta E1

481.5 6747.36 481.51 6738.36
500.51 6738.36 518.5 6738.36

Manning's n values num= 3
sta n val Sta n val sta n val
481.5 .013  481.5 .013 518.51 013
Bank sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
481.5 518.51 41 41 ) .
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 180
INPUT
Description: 2-CELL RCB
station Elevation Data num= 8
sta Elev Sta Elev sta Elev Sta Elev Sta Elev
481.5 6747.15 4B1.51 6738.15 499.5 6738.15 499,51 6747.15 500.5 6747.15
500.51 6738.15 518.5 6738.15 518.51 6747.15
Manning's n values num= 3
sta n val Sta n val sta n val
481.5 .013  481.5 .013 518.51 .013
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
481.5 518.51 1 1 .1 .3
CROSS SECTION RIVER: SAND CREEK
REACH: ONE R5: 179.5
INPUT
Description:
station £levation Data num= 4
sta Elev sta Elev Sta Elev Sta ETev
481.5 6746.15 4B1.51 6738.15 518.5 6738.15 518.51 6746.15
Manning's n values num= 3
sta n val sta n val 5ta n val
481.5 016 481.51 .045 518.51 .016
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan.
4B1.51 518.51 16.3 16.3 16.3 .3 .5
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 179
INPUT
pescription:
Station Elevation Data num= ]
sta Elev Sta Elev Sta £lev Sta Elev Sta Elev
462 6747 475 6744 475.01 6738 482.5 6735 500 6735
515.5 6735 524.5 6738 524.6 6756
Manning's n values num= 3
sta n val sta n val 5ta n val
462 035 475.01 .045  524.5 016
Bank Sta: Left Right Lengths: teft channel Right coeff Contr.  Expan.
475.01 524.5 65.5 (514 . .3
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 178
INPUT
Description:
Station Elevation Data num= 9

Sta Elev ev
499.5 6738,36 499.51 6747.36 500.5 6747.36
518,51 6747.36
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S5ta Elev sta Elev sta Elev Sta Elev Sta Elev
451 6746  464.9 6743 465 6741.5 470 6739 485 6735
500 6735 515 6735 526 6738 550 6746
Manning's n values num= 3
5ta n val sta n val sta n val
451 .035 465 .045 550 .045
Bank sta: Left Right Lengths: Left Channel rRight Coeff Contr. Expan.
465 550 9.1 9.1 9.1 . .3
CROSS SECTION RIVER: SAND CREEK
REACH; ONE Rs: 177
INPUT
pescription:
Station Elevation Data num= 4
sta Elev Sta Elev sta Elev Sta Elev
450.1 6746 475 6737.7 525 &737.7 549.9 6746
Manning's n values num= 3
sta n val Sta n val Sta n val
450.1 .045 450.1 D45 549.9 .045
sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
450.1 549.9 20 20 20 .1 .3
CROSS SECTION RIVER; SAND CREEK
REACH: ONE RS; 176
INPUT
pDescription: END OF RIPRAP SPLASH POCL
Station Elevation Data num= 4
Sta ETev Sta Elev 5ta Elev sta Elev
450 6746 475 6737.7 525 6737.7 550 6746
Manning's n values num= 3
Sta n val sta n val Sta n val
450 .045 450 .032 525 045
Bank sta: Left Right tengths: Left Channel Right coeff contr. Expan.
450 25 103 108.7 113 .1
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 175
INPUT
Description:
Station Elevation Data nums 4
sta Elev Sta Elev 5ta - Elev Sta Eley
448.1 6746 475 6737.04 525 6737.04 551.9 6746
Manning's n values num= 3
Sta n val sta n val sta 0 val
448,1 045 448.1 .032 525 .045
Bank Sta: Left Right Lengths: Left Channel Riiht coeff Contr. Expan.
448.1 525 103  108.7 13 .1 .3
CROS5 SECTICN RIVER: SAND CREEK
REACH: ONE RS: 174
INPUT
pescription:
Sstation Elevation Data num= 4
Sta Eley sta Elev Sta Elev Sta ETev
446.2 6746 475 6736.4 525 ©736.4  553.8 6746
Manning's n values num= 3
Sta n val Ssta n val 5ta  n val
446.2 ,045  446.2 032 525 .045
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
446.2 525 103 108.7 113 .1 .3
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 170
INPUT
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Description:
Statioen Elevation Data num=
Sta Elev Sta Elev
449.7 6746 475 6735.57
Manning's n values num=
5ta n val Sta n val
449.,7 .045 449.7 .032
Bank Sta: Left Right Lengths:
449.7 25
CROSS SECTION RIVER: SAND
REACH: ONE RS: 124
INPUT

Description: FEMA SECTION BZ
Station Elevation Data num=

sta Elev 5ta Elev
445,1 6744 473 6734.72
Manning's n values num=
sta n val 5ta n val
445.1 .045 473 .032
Bank sta: Left Right Lengths:
473 56
CROSS SECTION RIVER: SAND
REACH: ONE RS: 122
INPUT
pescription:
station £levation Data num=
Sta Elev sta Elev
447.5 6742 470 6734.5
mManning's n values num=
sta n val sta n val
447,5 .045 470 .032
Bank Sta: Left Right Lengths:
470 552.5
CROSS SECTION RIVER: SAND
REACH: ONE RS: 121
INPUT
pescription:
station Elevation Data num=
Sta Elev sta Elev
447.5 6742 470 6734.5
Manning's n values num=
5ta n val sta n val
447.5 .045 470 .045
Bank Sta: Left Right Lengths:
470  §552.5
CROSS SECTION RIVER: SAND
REACH: ONE RS; 120
INPUT
Description: TOP OF DROP
Station Elevation Data nums
5ta Eley Sta Elav
447.5 6742 470 6734.5
Manning's n values num=
Sta n val 5ta n val
447 .5 .045 470 .045
Bank Sta: Left Right Lengths:
470  §552.5
CROSS SECTION RIVER: SAND
REACH: ONE RS; 115

02imp. rep

4
Sta Elev
525 6735.57
3
sta n val
525 .045

Left channel

160 140.87

CREEK
5
Sta Elev
500 6734.72
3
Sta n val
556 045

Left channel
41 36.74

CREEK
5
Sta Elev
500 6734.5
3
sta n val

552.5 .032

teft Channel

1

CREEK
5
Sta Elev
500 6734.5
3
sta n val

552.5 .045

teft channel
10 10

CREEK
5
sta Elev
500 6734.5
3
Sta n val

552.5 .045

Left channel
16 16

CREEK

Sta Elev
550.3 6746
Right Coeff contr.
120 .1
S5ta Elev 5ta
527 6734.72 556
rRight coeff contr.
30 .
Sta Elev Sta
530 6734.5 552.%
Right Coeff Contr.
1 .1
Sta Elav Sta
530 6734.5 552.5
Right coeff contr.
10 .
5ta Elev Sta
530 6734.5  552.5
Right coeff Contr.
16 .1
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EXpan.
.3

Elev
6744

Expan.
.3

Elev
6742

Expan.

Elev
6742

Expan.
.3

Elev
6742

Expan.
.3
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INPUT
Description: BOTTOM OF DROP
station Elevation bata num= 5
sta Elev Sta Eley sta Elev sta Elev sta Elev
447.5 6738 470 £730.5 500 6730.5 530 6730.5 552.5 6738
Manning's n values nums= 3
sta n val sta n val Sta n val
447.5 . 045 470 .045 552.5 .045
Bank 5ta: Left Right Lengths: Left channel Right Coeff contr. Expan.
470  552.5 40 40 40 .1 .3
CROSS SECTION RIVER: SAND CREEK
REACH: ONE RS: 110
INPUT
Description:
station Elevation bata num= 5
sta Eley sta Elev sta Elev Sta Elev Sta Elev
447 6740 475 6730.34 500 6730.34 535 6730.34 564 6740
Manning's n values num= 3
sta n val Sta n val Sta n val
447 .045 447 045 564 .045
Bank sta: Left Right coeff contr. Expan.
447 64 .1 .3
SUMMARY OF MANNING'S N VALUES
River:SAND CREEK
Reach River Sta. nl n2 n3
ONE 310 .04 .032 .04
ONE 305 .06 .03 .06
ONE 300 .04 035 .04
ONE 295 .04 .035 .04
ONE 294.5 .04 .035 .04
ONE 290 .04 .035 .04
ONE 280 .04 .035 .04
ONE 265 .04 .035 .04
ONE 260 .04 .035 04
ONE 250 .04 .035 .04
ONE 240 .04 .035 .04
ONE 230 .04 .03% .04
ONE 225 .04 .035 .04
ONE 222 .04 .013 .04
ONE 221.5 .04 .013 .04
ONE 221 .04 Al 04
ONE 215 .04 11 . 04
ONE 214 .04 Al .04
ONE 210 .04 .09 .04
ONE 209 .04 .04 .04
ONE 208 .04 .032 .04
ONE 207 .04 04 04
ONE 206 .04 .04 .04
ONE 205 .04 .04 .04
ONE 204 .04 .04 .04
ONE 203 04 .032 .04
ONE 202 .04 .032 .04
ONE 200 .04 032 .04
ONE 199 .04 .04 .04
ONE 198 .04 .04 .04
ONE 197 .04 .04 .04
ONE 196 04 .032 .04
ONE 195 .04 .032 .04
ONE 194 .04 032 .04
ONE 193 .04 .04 .04
ONE 192 .04 .04 04
ONE 191 .04 .04 04
ONE 190 .04 .04 .04
ONE 189 .04 .032 .04
ONE 188 .04 .032 .04
ONE 187 .014 .032 .04
ONE 136 L0158 .032 .04
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ONE 184 .013 013 .013
ONE 183 .013 .013 .013
ONE 182 .013 .013 013
ONE 181 .013 013 .013
ONE 180 .013 013 .013
ONE 179.5 016 .045 .016
ONE 179 .035 045 .016
ONE 178 .035 .045 . 045
ONE 177 045 .045 045
ONE 176 .045 .032 045
ONE 175 045 .032 045
ONE 174 .045 .032 .045
ONE 170 .045 032 .045
ONE 124 045 .032 .045
ONE 122 .045 .032 .032
ONE 121 .045 .045 .045
ONE 120 .045 .045 .045
ONE 115 .045 .045 .045
ONE 110 045 .045 .045
SUMMARY OF REACH LENGTHS
River: SAND CREEK
Reach River sta. Left Channel Right
ONE 310 730 850 730
ONE 305 390 395 400
ONE 300 230 205 170
ONE 295 87 86 85
ONE 294.5 60 68 80
ONE 290 62 56 56
ONE 280 122 129 144
ONE 265 43 40 42
ONE 260 99 114 126
ONE 250 78 56 58
ONE 240 70 70 72
ONE 230 32 36 40
ONE 225 34 35 36
ONE 222 16 16 16
ONE 221.5 4 4 4
ONE 221 46 46 46
ONE 215 11 20 30
ONE 214 35 35 35
ONE 210 18 18 18
ONE 209 24 25 26
ONE 208 120 146 170
ONE 207 10 10 10
ONE 206 1 1 1
ONE 205 10 10 10
ONE 204 20 20 20
ONE 203 105 105 105
ONE 202 105 105 105
ONE 200 10 10 10
ONE 199 1 1 1
ONE 198 10 10 10
ONE 197 20 20 20
ONE 196 120 105 185
ONE 195 114 99 179
ONE 194 6 6 6
ONE 193 i0 10 10
ONE 192 1 1 1
ONE 181 10 10 10
ONE 190 20 20 20
ONE 189 75 63 52
ONE 188 57 57 57
ONE 187 26 26 26
ONE 186 55 55 55
ONE 184 49 49 49
ONE 183 45 45 45
ONE 182 52 52 52
ONE 181 41 41 41
ONE 180 1 1 1
ONE 179.5 16.3 16.3 16.3
ONE 179 66 65.5 66
ONE 178 9.1 9,1 9.1
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ONE 177 20 20 20
ONE 176 103 108.7 113
ONE 175 103 108.7 113
ONE 174 103 108.7 113
ONE 170 160 140.87 120
ONE 124 41 36.74 30
ONE 122 1 1 1
ONE 121 10 10 10
ONE 120 16 16 16
ONE 115 40 40 40
ONE 110

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: SAND CREEK

rReach River sta. contr. Expan.
ONE 310 .2 4
ONE 305 2 .4
ONE 300 .2 .4
ONE 295 .2 .4
ONE 294.5 .2 .4
ONE 290 .2 .4
ONE 280 L2 .4
ONE 265 .2 .4
ONE 260 .2 .4
ONE 250 .2 .4
ONE 240 .2 .4
ONE 230 2 4
ONE 225 .3 .5
ONE 222 .3 .5
ONE 221.5 .2 .4
ONE 221 .2 4
ONE 215 .2 .4
ONE 214 .2 .4
ONE 210 .2 .4
ONE 209 .3 .5
ONE 208 1 .3
ONE 207 .1 .3
ONE 206 .4 7
ONE 205 .4 .7
ONE 204 .1 .3
ONE 203 .1 .3
ONE 202 .1 .3
ONE 200 .1 .3
ONE 199 4 .7
ONE 198 .4 7
ONE 197 | .3
ONE 196 .1 .3
ONE 195 .1 .3
ONE 194 .1 .3
ONE 193 .1 .3
ONE 192 .1 .3
ONE 191 W 3
ONE 190 1 .3
ONE 189 .1 .3
ONE 188 .1 .3
ONE 187 .1 .3
ONE 186 .2 .4
ONE 184 .3 .5
ONE 183 .2 .3
ONE 182 .1 .3
ONE 181 .1 .3
ONE 180 .1 .3
ONE 179.5 .3 .5
ONE 179 .1 .3
ONE 178 .1 .3
ONE 177 .1 .3
ONE 176 o1 .3
ONE 175 .1 .3
ONE 174 .1 .3
ONE 170 1 .3
ONE 124 .1 .3
ONE 122 .1 .3
ONE 121 .1 .3
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ONE . 120 1
ONE 115 .1 .3
ONE 110 .1 .3
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HEC-RAS Plan: MDDP02 River: SAND CREEK Reach: ONE

"Reach | RiverSts QTotal - | MihGhEl | W.S Elev | Cril W.s. E.G. Elev E.G. Slops | VelChnl.-| FlowArea | TopWidth »] Froude # CRF
— T N I I V] O e R R PR v | feaf) |y e
loNE 3to _.120080| _ 68000O;  680288|  6803.01|  680403|  0.010010 876|  15212| @54l 0.85
"INE 310, 210000|  €800.00| _ 680373{  6804.17| 680527  0.010012 1055 25156 13509 0.99
INE 310 250000/  6800.00| _ 680402 680444 680587 0010009 11.13] 20437 15353 1.01
(INE 310 _ 390000 680000 _ 6804.80)  680527)  6806.73|  0.010001 12,50 42071 17234 1.04
TINE 305 120000/ 678640 679108  679243]  679397] 0013643 14.86 12046] 4967 1.24
INE 06 210000|  6786.40(  679248] 679355  6795.70|  0.012475 16.96 236.45 145.74 1.24
[ONE 305 250000\ 678640 679280  6793.90|  6796.14]  0.012623 17.76]  287.28 150.04 1.26
[oNE W05 3900.00f  €786.40|  6793.77)  6794.88]  6797.23| 0012922 19.79 437.87 162.10 1.30
1200.00,  6784.00] 678550  678565]  6788.44| 0022105 7.81 153.56 111.21 1.17

2100.00) _ 6784.00( _ 678587]  6786.37)  6787.66  0.031866 10.74 195.45 115.46 1,46

250000  678400]  678607|  6786.64|  6788.08] 0031632 11.42 218.88 118.57 1.47

300000)  6784.00|  6786.66]  6787.51]  6789.46|  0.031055 13.46 28316 132.48 1.52

120000)  6779.80]  6782.27|  678227]  6783.11|  0.015475 7.35 163.20 98.90 1,01

210000  6779.80| 678307  6783.07)  6784.22] 0013222 8.58 244,89 104.52 0.99

2500.00|  8779.80| 678338  6763.38]  6784.64]  0.012707 .01 277.53 106.69 0.98

390000/  6779.80|  ©7B4.19] 678448  678594] 0013003 10.65 373.23 158.26 1.03

1200.00  6777.90|  6781.27]  678046]  6781.71]  0.004411 5.32 227.05 90.01 0.58

210000  6777.90]  678240(  ©6781.30|  6783.04]  0.004061 6.42 333.51 102,67 0.59

2600.00|  6777.90|  6782.87|  676172]  6783.62] 0004128 7.00 383.45 112,64 0.61

350000 677790  6783.86|  6782.71| 678488 0.004306 8.26 506.45 134.08 0.64

1200.00]  6777.20] 678055  6780.11]  6781.26]  0.008423 573 178.25 77.93 0.78

210000  6777.20)  §781.91]  6781.18]  678267| 0006515 6.99 30032 102.31 0.72

2600.00|  6777.20]  678245) 678162  6783.27|  0.005852 7.29 357.85 110.69 0.70

3900.00]  6777.20|  6783.52]  6782.58|  6784.56|  0.005348 B.21 484.91 126.74 0.69

1200.00] _ 6776.70|  6779.44]  6779.44]  6780.58| 0013752 8.55 140.34 61.64 1.00

2100.00|  6776.70] _ 6780.62|  6780.62)  6782.04]  0.012626 8.5 219.70 76.48 0.99

260000; _ 6776.70|  6781.16]  6781.16]  678267|  0.012390 9.86 263.75 86.48 0.99

3900.00|  6776.70|  6782.25| 678225  6783.93] 0011568 10.60 368.07 104.21 0.99

1200.00) 677480 677755  6777.61]  6776.59]  0.015390 8.19 146,51 78.89 1.08

2100.00]  6774.60|  6778.16] 677851  6779.92]  0.020599 10.65 197.35 86.76 1.23

2600.00)  6774.60]  6778.50| 677895  678065] 001999z 11.49 227.43 90.49 1.24

3900.00) 677460  6779.32]  6779.95] 678185  0.018141 13.08 304.93 99.47 1.24

120000 _ 677390| _ 6775.73]  6776.24|  6777.48|  0.046381 10.56 11367 91.51 1.67

i 210000  6773.90| 677630  677699]  6778.68]  0.041933 12.32 170.46 10124 167
260000| 677390  677655|  6777.36]  6779.30]  0.041089 13,31 19559 102.20 1.69
{E; 3000.00;  6773.90|  6780.03]  6778.22]  6780.74] 0003096 6.7 583.18 12385 0.54
INE_ 250 120000  6768.00)  6775.48(  6771.14] 677529  0.000564 2.64 454.87 105.65 0.22
INE 250 210000)  676B.00|  6777.08] 677248  6777.23]  0.000564 3.14 668,00 118.82 0.23
D 250 - 260000) 676800  6778.02]  677311]  6778.13)  0.000549 3.32 782,65 126,61 0.23
Lz 250 - 3900.00( 676800 678022  677426]  678042|  0.0004%9 3.63 1074.41 140.02 0.23
we 240 ___120000|  6765.70|  6775.7] _ e71i24| 677525 0.000385) 218 54979 12191 0.18
P 240 210000) 676570 677708  677227|  6777.13|  ooovava| 264]  79427| 13398 0.19
o 240 _260000] 676570 6778.02] 677289 _ 677814]  0.000367) 2.82 92283 13954 0.19
INE - 240. 3900.00| 676570  678023] 677364  6780.38]  0.000335 3.16 1234.91] 14435 0.19
i 280 120000 676300 ~ 6775.16| _ 6768.75] __ 6775.22) | 0.000225 2.13 618.79] 11425 0.15
NE 230 2100.00| _ 676300  6777.06]  6770.39]  &777.16]  0.00028+ 2.6 84762 12615 0.17
NE 230 . 260000 €76300( e77eco|  e77147| _ e77e.az _ 0.000285 2.90 968.76 132,01 0.18

! 230 - 390000,  676300)  6780.21]  677281]  6780.36)  0.000306 3.28 126761 13917 0.19
NE 25 _120000| 676800 677507  771.48] _ 677530 - 0.000802 288] 41704 89.35 0.23
NE 25 210000) | 876800y 677694] _ 677254[  6777.13)  0.000674| _ 352]  osa42 102.39 0.26
- 225 260000 676800 677786| 677303 677808) 0000677 _ 374) 69438 108.85 0.26
S £ _3000| @800\~ e7e00s| __errats| _ era0se| ooooez| | aid|  esnial " rirs 0.26

—— e




Reach | - River Sta QTotal | MnChEl | WS.Elev | CltWS. | EG Elev | EG.Slope | VelChat “Flow Area_]. TopWidth | Froude #Chl .
\ {cts) T T S R R T Y is) safy | e | )
|ONE 222 ..210000 677000 677626 ~ 677379  6776.95|  0000400] 670 313.58 50.11 0.47
"INE 222 _2800001  6770.00)  6777.03 677438  6777.87| _ Goob43z|  739|  a5173 50.13 049
WNE 222 _._3900.00]  &770.00 6776.80| _ 677572  6780.01| 0000493  885| 44053 50.16 0.53
ONE 221.5  120000| "e77000)  &rrass| | eviadsl erzden 0.002154| 9873 130.05 49.95 1.01
INE 2215 210000  6770.00(  6774.63| 677469  6776.50|  0.001578 11.07 189.77 49.97 1.00
INE 2215 280000}  6770.00| 677527  677527]  6777.46] 0001935 11.88 218.83 49.98 1.00
ONE 2215 390000 _ 677000] 677661 677661 677050 0001832 1364 28504 50.01 1.09
INE 221 120000  677000]  6771.84]  677261] 677448 0457717 13.07 91.80 50.03 170
INE 221 2100.00|  6770.00|  6772.82]  6773.78]  677626|  0.352092 14.90 140.96 50.05 156
[oNE 221 2600.00|  6770.00f  677333] 677437  6777.11|  0.317142 1561 166.55 50.06 151
lonE 221 3900.00|  6770.00|  6774.54|  677572|  6779.12] 0268347 17.17 227.1% 50.08 142
NE 215 _ 120000]  6758.45)  6763.06|  6761.08] 676348  0.024215 5.20 230.62 50.08 0.43
ONE 215 - 210000} 675845  6765.28]  676224] 676587  0.021945 6.14 342.09 50.12 0.41
WNE - 218’ 260000|  675845]  676642]  €762B1] 676708/ 0021114 6.52 398.92 50.13 0.41
NE . 215 3900.00| 675845 676852  6764.18) 676845  0.023592 7.73 504.47 5017 043
ONE _ . (214 120000]  e7sss0l 676101  676101| 676232  0.146827 9.19 130.60 50.04 1.00
NE_ |214 : 254] _ @76254] 676462 0135303 11.58 207.30 50.07 1.00
NE - 214 o1 cosv,  wews3M| 676331 676578 0132074 12,63 245.49 50.08 1.01
UNE = 214 460000 675B.40' 676479  6764.70]  6768.00] | 0.120444 14.39 319.73 50.11 100
£ :
NE . - [210 120000 _ 6749.75|  6751.51]  675235]  6754.39|  0.350667 13.63 86.06 50.03 181
NE - 210 240000/ 674975  675254]  6753B8]  6757.12]  0.316238 17.17 139.79 50.05 141
[ONE 210 - 3100.00;  6743.75|  6753.08]  6754.66] 675847 0302072 18.63 166,35 50.08 1.80
IoNE 210 -° 4600.00|  B749.75|  6754.16] 675614  6760.82]  0.274305 2087 22045 50.07 175
= 209 120000)  6749.66] 675286  675226]  6753.73]  0.010163 7.50 159.93 50.07 0.74
ONE  ~ [209 240000  6748.66] 675415 675380  675592] 0013860 10.67 224.88 50.10 0.89
oNE 200 3100.00|  6749.66)  6754.67] 675456  6757.04]  0.016452 12.36 250.79 50.11 0.97
{E 209 - 460000  6749.66|  6756.04]  6756.04]  6759.26] 0017131 14.39 319.64 50.14 1.00
ONE - - [208 - 120000  6743.53| 675286  675201]  675342]  0.004235 6.02 199.49 69.95 0.63
Y 208 240000  6749.53(  675440]  675335]  675531]  0.004390 762 314.98 79.24 0.67
E |208 310000f  6749.53|  6755.13] 675400  6756.20]  0.004443 8.29 374.14 83.60 0.69
wiE 208 4600.00|  6749.53| 675381  6755.19)  6758.35] 0025553 17.09 269.22 75.69 160
CE 207 120000  6748.80]  6751.77)  6751.28]  675250]  0.009849 6.87 174.78 67.80 0.75
¢« IE - 207 240000]  6748.80|  6753.22]  675262|  6754.38]  0.008751 8.59 279.34 76.50 0.79
ONE 207 310000;  6748.80]  675380(  675327]  6755.24]  0.009750 9.31 332.80 80.58 0.81
ONE 207 - 4600.00|  6748.80] 675517  675448]  6756.87)  0.009555 10.44 42045 88.23 0.82
| E 208 1200.00]  6748.75|  6751.23]  6751.23]  6752.33] 0018444 8.44 142.13 64,85 101
ONE 206" " 240000|  6748.75|  675257|  675267]  6754.19]  0.016242 10.21 235.01 72.94 1,00
ANE “|208 310000] 674875  6753.22)  6753.22|  675508|  0.015627 10.85 283.20 76.80 1.00
. E 206 _ 460000 674875  675442]  6754.42)  6756.70] 0014667 1212 379.53 83.99 1.00
INE 205 120000| 674675 _ 6748.29] 6749.23| 675148 _ 0.093851] 1429 84.00 50.23| 2.11
e 205 24000 674675 674938  675057]  675325|  0060tsi|  1578)  1sissl 6576 183
: 205 3100.00] _ 6746.75)  6749.92]  675122{  6754.12) _ 0062343 1645)  18851|  69.01) 1.75
e 205 460000| _ 674675 _ 675096 _ 675242 675589  0042544| 1746 263.49 75.25 164
i 204 _ _.120000] ~ 6746.70f _ 6749.90| _ 6749.18] 675052 0007558 620 190.77 6913] 067
b 204 240000 674670 _ e75ta2| 675052  675240]  0.007893 793 30271 821 ot
INE 204 3100.00]  6746.70| 675243  6751.17|  6753.28|  0.007764 862  35074] 8245 0.73
INE |204° _ 460000\ 674670 675343 675235 675491 ooo783| 975 471.82 90.20 075
1 203 _ 120000f  674680|  674977|  6749.08| 675040 _ 0005017| 6.36, 188.54 £9.01 0.68
NE 203 _.240000| 674660  6751.28]  e75042| 675228 0.005073| 801]  299.80 78.09 0.72
NE 203 310000 674660]  o75199| 675107 675316 0005105( 69| _ 3663 52.34 0.14
' 203 480000, " 674660| _ 6753.20] 675227  6754.76]  0.005126 882 aesas| 90.12 0.76
NE a2 T q20000]  e7asDl 674821 evansel T e7amael T memesanlTT TTwrol —me o — -




_Reach | River Sta QTotal_ | MinChEl | W.S. Elev .| ClWS. | EG Eer | EG Slope | VeiChnl | FlowArea | TopWidlh | . Froude # Chi
- fcls) () L S L T P T DT TR L I S
ONE 202 | . 210000, _G74608) 675139  675055] 675261  000S370| 84| . 35045 81 89 075
IoNE 202 . AG00.00| 674508, 675267\ 675175  675423|  0005398| 1000| _ 46003| 6956 o8
L ONE 200 . 120000[ 674555 674845 67403  67av22]  o.ossez, T 7oe 169.93 67.37] 0.78
IONE 200 .. 2400001 674555|  6rd987(  674037|  67s10b|  000b748] 2| 27201| 7592 0.82
NE 200 . _.310000|  B74555|  675056|  675002] 675198  0.006656 952 a5 8004  0s3
INE 200 460000  674555| 675181  6751.21]  675358|  0.006543 10.69 430.20 87.53 0.85
L ' -
[oNE 199 1200.00] 6745501  6747.98]  ©747.08]  6749.08]  0.018388 8.43 14235 64.87 1.00
NE_ - [199 2400.00|  674550|  6749.31] 674931  6750.94]  0.016374 10.24 234.37 72.89 101
WE 199 | 310000  674550|  6749.06] 674996  675183] 0015694 10.96 282.78 76.77 1.01
[oNE - [1o8 460000|  674550] 675159 675118 675349 0011278 11.06 41575 86.54 0.89
WE 198 1200.00] 674350 674502 674596  674821]  0.096704 14.33 83.74 60.08 2.14
INE 198 2400.00]  6743.50|  6746.08]  6747.29  6750.00]  0.063031 15.88 151.11 67.10 1.88
ONE 198 . {  310000] 674350 674661  6747.92] 675085 0054979 16.53 167.49 7059 179
ONE_ . (198 | 460000  ©B74350] 675182  6748.11] 675260  0.00324p 7.01 656.29 105.80 0.50
NE (197~ 120000{  6743.45]  6746.71)  6745.03]  6747.30]  0.007089 6.15 194.97 69.57 0.65
ONE 197 ° ]  240000| _ 674345|  e€74832]  6747.27|  6749.22]  0.006888 7,63 314.55 79.21 0.67
ANE - 197 310000~ 674345|  6749.28]  6747.92]  675024| 0006013 7.88 393.23 84.96 0.65
R A 4800.00)  6743.45]  675178]  6740.11)  675262]  0.003540 7.36 624.58 99.98 0.52
ONE — |198 _ 1200.00]  6743.35( _ 6746.51] 674584  8747.47] 0004979 6.64 188.00 66.96 0.69
“NE 198 2400.00|  674335]  674B.03|  6747.21]  6749.08]  0.005004 8.44 299.80 76.09 0.73
NE 196 . |  310000] 674335 674902  6747.87] 675043  0.004201 B.66 38011 84.03 0.69
[UNE 196 4B00.00|  6743.35| 675163  6749.11)  675256]  0.002323 8.02 619.31 99.66 054
NE- 195 1200.00|  674283|  674596] 674533  6746.64]  0.005180 6.72 185.6¢ B8.74 0.70
NE 185 - 2400.00  674283]  6747.46)  6746.69] 674855  0.005210 8.55 295.67 77.76 0.74
|ONE - 195~ - 3100.00]  6742.83]  6748.64]  6747.35]  6749.88]  0.003854 B.42 391.66 84.84 0.66
IONE -~ [1e5 - _ 4600.00]  674283]  675147|  674858]  675230] 0001982 7.69 655.60 101.81 0.50
NE 194 | 120000 674233 674530  6744.83|  6746.08|  0.006177 7.12 175.00 67.62 0.7
- 2400.00|  674233]  6746.81|  6746.19)  6747.98]  0.005872 8.90 283.82 76.84 0.78
ANE 194 3100.00|  674233]  6748.33] 674685  6749.29]  0.003424 8.09 408.18 86.00 0.62
$E 194 . |  4600.00]  674233]  6751,35]  6748.08|  675209|  0.001088 7.18 694.60 104.08 0.48
ONE 193~ - |  120000]  6742.30|  6745.27|  6744.79] 674602  0.008573 7.06 174.68 67.79 0.75
THE - ]198 . | 240000 674230]  6746.79)  6746.14]  6747.03] 0008817 8.74 284.85 76.93 0.77
198 . |  3100.00] 6742.30]  6748.34]  6746.80]  6749.05|  0.005033 7.87 41153 86.25 0.61
wiE - 1193 3 4800.00|  674230]  6751.36]  6748.01] 675206  0.002452 694  699.71 104.39 0.45
IE 192 1200.00]  674225]  6744.74|  6744.74|  6745.85|  0.017438 8.56 143.21 64.95 0.9
E 192 | |  2400.00|  674225]  6748.56]  674609] 6747811  0.010159 9.16 27149 75.88 0.82
INE |192 3100.00]  674226] 674828  6746.75]  6748.20]  0.005035 7.87 411.49 86.24 0.61
NE_ [192 4800.00{  6742.25]  6751.34]  6747.96] 675204  0.002422 6.91 702.78 104.56 0.44
E 191 ... 120000  B74025|  6744.30|  6742.74] 674466  0.003162 4.94 25158 74.29 0.46
INE 191 240000 674025  6747.16]  6744.08] 674755 _ 0.001830 5.15 489.03 91.48 0.37
WE 191 - | 3100.00] _ 6740.25| 674865  6744.75|  6749.04]  0.001483 5170 83211 10043 0.34
E 191 __ 460000  674025| 675156  6745.96]  675184]  0.001048 514 o437 117.87 0.30
NE__ [190 ___120000f " 674020{  674427| _ 674268] 674483  0.003132 491 283 74.30 0.45
T w0 240000]  6740.20|  6747.45| _ 674404] e74753]  0.003809] 5.4 43155 91.51 0.37
: 190 ... 310000]  6740.20|  6746.64] 674471  6749.03|  0.001460 514 _ 634.09 10044 034
e 190 | 4600.00;  6740.20]  675185| 674591  6751.93]  0.001036 512 95258 117.82 0.30
: 189 - 120000]  e7d0t0|  e7a42z|  674259]  674d.58 0.001965| 480]  256.97 74.72 0.45
: 189 . | 240000  740.10]  ""67a7.11] 674396  a7a7.50] 0001165 516 49026 82.08 0.37
NE 189 _ .. M0000]  6740.10] 674861| _ 674482 6748.00] 0000951 521] 64284 101.06 0.35
NE 199 . 480000\ 6740.10)  675152|  674586| 675191/ _ oooDomB|  523| se2ss 118.53 0.31
i Jhes . Jeon0ol | ersesol T rasts| | GraiSel | erawas| ooonads|  4pi| aem| 7w 036
NE 188 ' 74710 874336  e747.42|  0.000867 467 553 20 a5 &0 nan
oS L N _B747.10) B7433B;




" Resch | River St QTotal | MinChEl | WS Elev | CritWsS. [ EG.Eiev | EG.Slope | VelChnt | FlowAres | TopWidih | Froude # Chl
t i {cfs) - L ] {fy N R L sy | T fsaf) i) R RERE
[ONE 188 _..4600.00]  ©6739.50] 675152 674526  6751.86]  0.000549 487| 104078 14643 0.28
INE 187 1200.00| 673950 _ 6744.12|  674197| 674438 0001255 4.1 20197 7277 0.36
IONE 187 240000  6730.50|  6747.03| 674327  6747.36) _ 0.000876 4.65 516.62| B1.54 0.33
IONE 187 310000  8739.50|  6748.52|  6743.91| 674888  0000765|  4.63 64161  86.03 0.31
NE 187 4600.00(  6739.50| 675141 6745.13  6751.82|  0.000580 511 903.00 95.06 0.29
ONE 186 1200.00 £6739.12 6744.07 674166 674435 0.001171 4,22 284.42 64.91 0.36
ONE 166 - 240000]  8739.12 6746.05| 674309  6747.3¢]  o0.000047 4.96 484.15 73.60 0.34
NE 166 310000 673912 674845  674379]  674388]  0.000820 5.16 604.38 83.63 0.33
NE 186 4600.00]  6739.12 6751.34|  6745.11 6751.80]  0.000594 5.42 B56.05 91.08 0.29
ANE 184 1200.00] 673210 6742.35| 674235  6743.98] 0002525 10.26 116.95 36.00 1.00

NE 184 2400.00]  6739.10 6744.61) 674425  6746.88]  0D.002175 12.10 198.41 36.01 o.M
LNE - |84 - 3100.00)  6739.10 B745.71 6745.22]  6748.34] 0002186 13.04 237.80 36.02 0.89
[onE 184 - 4600.00{  6739.10 8747.27]  6747.05|  6751.07]  0.002892 15.64 204.17| 36.02 0.96
o .

NE 183 1200.00]  6738.85 6741.86]  6742.10]  6743.76]  0.003159 11.06 108.52 36.00 112
NE 183 - 2400.00)  6738.85 674400|  6744.00(  6746.80]  0.002631 12.93 185.54 36.01 1.00
ONE - |183 - 3100.00]  6738.85 674497  6744.97|  6748.04|  0.002704 14.08 220.24 36.02 1.00

NE - |183 4600.00]  6738.85 6747.24)  6746.60]  6750.84|  0.002501 15.22 302.24 36.03 0.3
[ONE 182 - 1200.00]  673B.63|  674154|  6741.88| 674358  0.003528 11.47 104.60 36.00 1.19
|oNE J1e2 - 2400.00]  6738.63] 674348  6743.79]  6746.41 0.003135 13.76 174.47 36.01 1.10

NE 182 3100.00]  6738.63 674445)  6744.74]|  6747.85] 0003117 14,80 209.39 36.02 1.08

NE 182 4600.00]  6736.63 6746.58)  6746.58]  6750.58]  0.002899 16.07 286.20 36.03 1.00
ONE 181 120000  6738.36 6741.16]  674161|  6743.36|  0.003938 11.50 100.62 35.99 1.25

NE Bl 240000 673836 6743.01 6743.52]  6746.20]  0.003538 14.35 167.26 36.00 1.17

NE. - |81 310000]  6738.36] 674394  6744.48]  6747.64|  0.003500 15.44 200.75 36.00 1.15
ONE 181 4600.00]  6738.36 6745.84]  6746.31|  6750.37] 0003420 17.08 269.25 36.01 1.10

NE 180 - 120000 6738.15 674090]  6741.40|  6743.18]  0.004158 12.12 99.01 35.99 1.28
NE - [180 2400.00]  6736.15 6743.27]  6743.31| 674590  0.002886 13.04 184.10 36.00 1.02
ONE {180 - - 3100.00]  6738.15]  6744.17]  6744.26]|  6747.35]  0.002838 14.31 216.56 36.01 103
NE 80 o 460000  6738.15|  674598)  6746.10]  6750.12]  0.003024 16.33 281.72 36.01 1.03
UNE - [1795 .- 120000  6738.15 6741.34|  6741.34| 674295  D.0z2618 10.18 117.68 37.00 1.01
ONE": 1798 2400.00] 673815 6742.70]  6743.21]  6745.88]  0.028857 14.26 168.32 37.00 118

i 1795 - 310000]  6738.15] 674355  6744.15]  6747.28]  0.027952 15 52 199,81 a7.00 118
1795 4600.00]  6738.15 6745.18] 674596  6750.04]  0.026813 17.68 260.24 37.01 1.17

179~ 1200.00]  6735.00 6741.53]  6738.13] 674179  0.001386 4.02 298.71 49.52 0.29

< ire 2600.00]  6735.00] 674344  6739.90]  6744.12|  0.002603 6.61 393.26 49.53 041

E- - {179 - 315000  6735.00 6744.01|  6740.50]  6744.88] 0.003032 7.48 42153 49.60 0.45
ONE-. 179 v, ¢ 4800.00 §735.00 6739.63 6742.13 6748.21 0.078806 23.51 204.19 49.50 2.04

{E 178 1200.00]  6735.00 674148]  6738.18]  6741.67|  0.001470 3.52 340.83 1.4 0.28
_AE 178 2600.00|  6735.00 6743.45|  6739.94| 674389  0.002340 5.34 487.66 79.52 0.37
ONE 178 3150.00f 673500 6744.08] _ 6740.49]  6744.60] 0002584 5.88 538.11 84,22 0.40
“NE 178 .. 480000  6735.00 674565  674191|  6746.44]  0.003106 _7a5[ est10] 96.31 0.45
unE 177 - 1200.00 6737.70 6741.07 6740.18] 674181 0.008028 5.93 202.34] 70.20 0.62
ONE 177 2600.00|  6737.70 6742.91 6741.71] 674381 0.008018 760 34201 8127 0.65

IE 177 315000  6737.70 6743.51 §74221|  674452| 0007930 8.04 a0198| s4sa| 0.66

iE 177 4800.00 6737.70 6745.09|  6743.51 6746.35 0.007617 9.00 53358)  94.36 0.67
ONE 176 120000[ _ 6737.70| 674070 _ 6740.20]  674146]  0.005983 7.06 177.37] @810 0.75

IE 176 260000 6737.70 6742.37|  6741.77] 674364 0005987 9.22 299.38 78.15 0.80
. E 176 315000  6737.70]  e74292| 674228 674433 0005933 9.80] 34293 81.44 0.81
ONE 176 - 4800.00|  6737.70 6744.37)  674362] 674647 0005707 11.09 467.15 90.16 082

E 175 . 520000 6737.04[  6740.07| _ 6739.54|  6740.81,  0.005808 699] 798| | 6020 0.74
€ D 260000 6737.04| 674173  6741.11] 674298 _oo0set7| ~  @19| 3004|7815 079
ONE 175 " 315000 8737.04|  6742.30 6741.63 6743.70|  0.005784 a72]  aas81' " gisg 080




Reach RiverSta | QTotal” | MinChEl | WS, Elev | CHW.S. | EG.Elev | EG Siope | Vel Ghnl - | Flow Area | Top Width | Froude # Chl -

Lo . {clsy o omy e omy | {Hy - Ry | tf!ls)' T N B T s sy

NE - [imd 120000 673640  ©6739.26]  6738.90]  6740.10| _ 0.007089 7.45| 16769 6717 0.81

WE - - 174 . -] 280000 6736.40 6741.08| 674047 6742.33|  0.006054 9.26 298.08 77.95 0.80

WNE = 174 -, 3150.00 6736.40 6741.68 674098)  6743.06 0.005702 9.68] 34750 B1.67 079
IONE . 74 4800.00]  6736.40 6743.28) 674233  6744.95 0.005085 10.67 486.35 91.30 0.78

1200.00 6735.57|  6738.43]  6738.09 6730.31 0.007353 764 162.61 63.86 0.82

2500.00 6735.57 6739.88 6730.70 8741.53 0.008304 10.46 260.88 70.93 0.93

3150.00 673557 6740.33 6740.22 6742.25 0.008638 1132 293.08 73.10 0.96

4800.00 873557 6741.61 8741.61 §744.15 0.008664 13.07 390.77 79.32 1.00

120000 B734.72 8737.42 6737.10 §738.25 0.007516 7.41 167.89 70.53 0.82

2600.00 6734.72 £738.85 6738.62 6740.33 0.008007 993 275.42 79.33 0.91

3150.00 6734.72 6739.31 573211 6741.00 0.008127 10.66 312.28 8213 0.93

4800.00 6734.72 6740.11 6740.41 6742.79 0.010651 13.44 380,22 87.06 1.08

1200.00 6734.50 6737.34 6736.74 6737.96 0.005180 6.39 104.28 77.02 0.69

2600.00 6734 50 6738.88 6738.17 6739.97 0.005411 8.53 32022 B6.27 0.75

3150.00 8734.50 6739.37 673864 6740.62 0.005455 9.14 363.67 £89.24 0.77

4800.00 6734 50 6740.67 6730.88 6742.32 0.005506 1057 484.18 97.00 0.80

1200.00 6734.50 6737.34 6736.73 6737.94 0.009578 6.31 194,58 77.04 0.68

2600.00 6734.50 6735.91 6738.16 6739.94 0.010104 B.32 322.62 B6.44 0.73

3150.00 6734.50 6730.42 6736.62 6740.59 0.040056 8.87 367.55 89.50 0.74

4800.00 6734.50 6740.75 6739.84 6742.28 0.009905 10,16 492 00 97.49 0.76

1200.00 5734.50 6736.73 6736.73 6737.76 0.022899 8.22 148.82 73.39 0.9

2600.00 §734.50 6738.16 6733.16 6739.75 0.019399 10.29 250,72 81.96 0.99

3150.00 6734.50 6736.62 6738.62 6740.40 0.018799 10.89 298.05 84.71 0.99

4800.00 6734.50 6739 04 6739.84 §742.08 0.017411 12,27 405.89 92 04 0.99

1200.00 8730.50 6731.57 673273 6736.48 D.276057 17 87 67.82 66.44 3,08

2600.00 6730.50 6732.50 6734.16 6738.60 0.155415 19.09 132.28 72.02 2.55

3150.00 6730.50 6732.83 £734.62 6730.25 0.135031 2053 156.45 74.01 2.43

4800.00 6730.50 6733.72 673584 £740.99 0.103177 21.04 224.36 70.32 2.23

1200.00 §730.34 £6733.21 6732.56 733,79 0.010009 6.12 196.17 76.91 0.67

2600.00 6730.34 6734.81 6733.97 6735.79 0.010000 7.04 32756 86.40 0.72

3250.00 6730.3¢ 6735.42 6734 51 6736.55 0.010009 8.54 380,65 89.96 0.73

5100.00 6730.34 6736.68 6735.84 6738.38 0.010002 9.84 518,21 98.57 0.75




HYDRAULIC CALCULATIONS
DESIGN DATA

PRELIMINARY DESIGN BAFFLE CHUTE DROP STRUCTURE
PRELIMINARY DESIGN RIPRAP RUN DOWN STRUCTURE
PRELIMINARY DESIGN BASIN 122 OUTFALL

WORKSHEET FOR TRAPEZOIDAL CHANNELS
SWALE #1, SECTION #1
SWALE #1, SECTION #2
SWALE #2, SECTION #1
SWALE #2, SECTION #2
SWALE #3, SECTION #1

WORKSHEET FOR CIRCULAR CHANNELS
S.D. AT DP-N4, BASIN 121
S.D. AT DP-N10
5.D. AT DP-N11
S.D. AT DP-N12
S.D. AT DP-N13
S.D. AT DP-N14
S.D. SUB-BASIN 145-1 OUTFALL
S.D. SUB-BASIN 145-2 OUTFALL
S.D. AT DP-N2
S.D. AT DP-N3

WORKSHEETS FOR RECTANGULAR CHANNELS
R.C.B. AT DP-N1
R.C.B. AT DP-N5
R.C.B. AT DP-N6
R.C.B. AT DP-N7
R.C.B. AT D-N8
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Us. Departme'nt
of Transportation

Federal Highway
Administration

Hydraulic Engineering Circular No. 15

Publication No. FHWA-IP-87-7

April 1988

DESIGN OF ROADSIDE CHANNELS
WITH FLEXIBLE LININGS

Research, Development, and Technology
Lrner-Fairbank Highway Research Center
6300 Georgetown Pike

Mclean, Virgina 22101-2296
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Chart 18. Steep slope riprap design, B=6, Z=3.
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STORM DRAIN SUB-BASIN 122 OUTFALL
Worksheet for Circular Channel

Project Description

Project File x:12910000.aiN2810480\culvertmasteridp-n1.fm2
Worksheet 5D SUB-BASIN122 OQUTFALL
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.004800 fi/ft
Diameter 42.00 in
Discharge £69.00 cfs
Results

Depth 2.84 ft
Flow Area 8.35 ft2
Wetted Perimeter 7.84 ft
Top Width 2.74 ft
Critical Depth 2.60 ft
Percant Full 81.06

Critical Slope 0.005767 fi/ft
Velocity 8.26 ft/s
Velocity Head 1.06 ft
Specific Energy 3.90 it
Froude Number 0.83
Maximum Discharge 74.98 cfs
Fuli Flow Capacity 69.70 cfs
Full Flow Slope 0.004704 fi/ft

Flow is subcritical.

12/10/02 FlowMaster v5.15
03:30:54 PM Haestad Methods, Inc. 37 Brookside Road  Walerbury, CT ORTAA  (9R2) TEE 4 man ™. o4 & oa



SWALE #1, SECTION #1
Worksheet for Trapezoidal Channel

Project Description

Project File x:\2910000.2l\2910490\culvertmaster\dp-n1.fm2
Worksheet NORTHWEST BOUNDARY
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.032

Channel Slope 0.005000 ft/ft
Left Side Siope 3.000000H : Vv
Right Side Stope 3.000000H:V
Bottom Width 6.00 ft
Discharge 258.00 cfs
Results

Depth 3.24 ft

Flow Area 50.85 ft2

Wetted Perimeter 26.47 ft

Top Width 2542 ft

Critical Depth 2.58 ft

Critical Slope 0.013289 fi/ft
Velocity 5.07 ft/s
Velocity Head 0.40 ft
Specific Energy 3.64 ft

Froude Number 0.63

Flow is subcritical,

12110/02 FlowMaster v5.15
04:28:13 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT DB70B (903 7RE.1RRAR Mg 4 ~f 4



SWALE #1, SECTION #2
Worksheet for Trapezoidal Channel

Project Description

Project File x\2910000.al\2910490\culvertmasterdp-n1.fm2
Worksheet NORTHWEST BOUNDARY SWALE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.032

Channel Slope 0.005000 fyft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000 H:V
Bottom Width 12.00 ft
Discharge 537.00 cfs
Results

Depth 3.81 ft

Flow Area 89.39 ft*

Wetted Perimeter 36.12 ft

Top Width 34.88 ft

Critical Depth 3.06 ft

Critical Slope 0.012097 ft/ft
Velocity 6.01 ft's
Velocity Head 0.66 ft
Specific Energy 4,37 ft

Froude Number 0.66

Flow is subcritical.

12/10/02 FlowMaster v5.15
04:33:15 PM Haestad Methods, Inc. 37 Brogkside Road  Waterbury, GT OB708  (203) 755-1866 Pana 1 nf4



SWALE #2, SECTION #1
Worksheet for Trapezoidal Channel

Project Description

Project File x:\2810000.al\2910490\culvertmaster\dp-n1.fm2
Worksheet NORTHEAST BOUNDARY
Flow Elernent Trapezoidal Channel
Method Manning's Formula
Solve For Channei Depth

Input Data

Mannings Coefficient 0.032

Channel Slope 0.005000 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Bottom Width 4.00 ft
Discharge 58.00 cfs
Resuits

Depth 1.78 ft

Flow Area 16.67 ft2
Wetted Perimeter 1628 ft

Top Width 14.70 ft
Critical Depth 1.34 ft
Critical Slope 0.016232 t/ft
Velocity 3.48 ft/s
Velocity Head 0.19 ft
Specific Energy 1.97 ft
Froude Number 0.58

Flow is subcritical.

12/10/02 FlowMaster v5.15
04:45:57 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, ©T 068708 {7073) 75E5-18668 Parus 1 ~f 4



SWALE #2, SECTION #2
Worksheet for Trapezoidal Channel

Project Description

Project File x:\2810000.al\2910490\culvertmastendp-n1.fm2
Worksheet NORTH BOUNDARY SWALE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.032

Channel Slope 0.005000 fuft
Left Side Slope 3.000000H; V
Right Side Slope 3.000000H: V
Bottom Width 6.00 ft
Discharge 87.00 cfs
Results

Depth 1.893 ft

Flow Area 22.81 ft
Wetted Perimeter 18.23 ft

Top Width 17.60 ft
Critical Depth 1.46 ft
Critical Slope 0.015430 ft/ft
Velocity 3.81 fi/s
Velocity Head 0.23 ft
Specific Energy 218 ft
Froude Number 0.58

Flow is subcritical.

12M0/02 FlowMaster v5.15
04:48:40 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203} 755-1668 Pana 1 af4



SWALE # 3, SECTION #1
Worksheet for Trapezoidal Channel

Project Description

Project File x:\2910000.al\2910490\culvertmaster\dp-n1.fm2
Worksheet WEST BOUNDARY
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.035

Channel Slope 0.012000 it
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H :V
Bottormn Width 200 ft
Discharge 9.60 cfs
Resuits

Depth 0.77 ft

Flow Area 3.34 ft2
Wetted Perimeter 5.89 ft

Top Width 6.64 ft

Critical Depth 0.85 ft
Critical Slope 0.024688 fi/ft
Velocity 2.87 fi/s
Velocity Head 0.13 ft

Specific Energy 0.90 ft
Froude Number 0.71
Flow is subcriticai.

12111702 FlowMaster v5.15
10:13:03 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury. CT OBTOE {203} 7EE.4RRE Fhmrnas 4 ol &



STORM DRAIN DP-N4, 1/2 OF SUB-BASIN 121
Worksheet for Circular Channel

Project Description

Project File x:¥2910000.al\2910490\cuivertmaster\dp-n1.fm2
Worksheet SD AT DP-N4
Flow Element Circular Channe|
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 fi/ft
Diameter 30.00 in
Discharge 26.00 cfs
Results

Depth 1.44 ft
Fiow Area 2.94 ft2
Wetted Perimeter 432 ft
Top Width 2.47 ft
Critical Depth 1.74 ft
Percent Full 57.79

Critical Slope 0.005835 f#t/ft
Velacity 8.84 ft/s
Velocity Head 1.22 ft
Specific Energy 2.66 ft
Froude Number 1.43
Maximum Discharge 44.12 cfs
Full Flow Capacity 41.01 cfs
Full Flow Slope 0.004018 ft/ft

Flow is supercritical.

t210/02 FlowhMaster v5.15
03:35:13 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, CT OB70B (203} 755.4RER Dares 4 ~f 4



STORM DRAIN DP-N10, 1/2 OF SUB-BASIN 121
Worksheet for Circular Channel

Project Descriplion

Project File x:42910000.al\2910490\culvertmaster\dp-n1.fm2
Warksheet SD AT DP-N10
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 ft/ft
Diameter 30.00 in
Discharge 26.00 cfs
Results

Depth 1.44 ft
Flow Area 2.94 ft2
Wetted Perimeter 432 ft
Top Width 2.47 ft
Critical Depth 1.74 ft
Percent Full 57.79

Critical Slope 0.005835 fi/ft
Velocity 8.84 f/s
Velocity Head 1.22 ft
Specific Energy 2.66 ft
Froude Number 1.43
Maximum Discharge 4412 cfs
Full Flow Capacity 41.01 cfs
Full Flow Stops 0.004018 fuft

Flow is supercritical,

12/110/02 FlowMaster v5.15
03:4B:46 PM Haestad Methods, Ing. 37 Brookside Road  Waterbury, CT 08708 (203} 755-1668 Parna 1 nf 1



STORM DRAIN AT DP-N11
Worksheet for Circular Channel

Project Description

Project File x:\2910000.al\2910490\culvertmastendp-n1.fm2
Worksheet SD AT DP-N11
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channet Slope 0.010000 ft/ft
Diameter 36.00 in
Discharge 39.00 cis
Results

Depth 1.65 ft
Flow Area 3.98 ft
Wetted Perimeter 5.01 ft
Top Width 299 ft
Critical Depth 2.03 ft
Percent Full 54.94

Critical Slope 0.005320 ft/ft
Velocity 9.80 ft/s
Velocity Head 1.49 ft
Specific Energy 3.14 ft
Froude Number 1.50
Maximum Discharge 71.74 cfs
Full Flow Capacity 66.69 cfs
Full Flow Slope 0.003419 ft/it

Flow is supercritical.

12/10/02 FlowMaster v5.15
03:52:35 PM Haestad Methods, Inc. 37 Brookside Road  Walerbury, GT 06708  (203) 755-1668 Parna 1 nf1



STORM DRAIN AT DP-N12
Worksheet for Circular Channel

Project Description

Project File x:\2910000.al\2910490\culvertmaster\dp-n1.fm2
Worksheet SD AT DP-N12
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 ft/ft
Diameter 36.00 in
Discharge 50.00 cfs
Resuits

Depth 1.94 ft
Flow Area 4.83 ft2
Wetted Perimeter 5.60 ft
Top Width 2.87 ft
Critical Depth 2.30 ft
Percent Full 64.60

Critical Slope 0.006421 ft/ft
Velocity 10.35 ft/s
Velacity Head 1.67 ft
Specific Energy 3.60 ft
Froude Number 1.41
Maximum Discharge 71.74 cfs
Full Flow Capacity 66.69 cfs
Fuit Flow Slope 0.005620 fi/ft

Flow is supercritical.

12/10/02
03:56:55 PM Haestad Methads Inc. 37 Brookside Brad Weatarkiims AT Ao=2ro

P e Tl L T =

FlowMaster v5.15



STORM DRAIN AT DP-N13

Worksheet for Circular Channe!

Project Description

Project File x:\2910000.2l\2910490\culvertmastendp-n1.fm2
Worksheet STORM DRAIN AT DP-N13
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 fuft
Diameter 30.00 in
Discharge 34.00 cfs
Results

Depth 1.74 ft
Flow Area 3.64 ft?
Wetted Perimeter 4.93 ft
Top Width 2.30 ft
Critical Depth 1.98 ft
Percent Full 69.47

Critical Slope 0.007318 ft/ft
Velocity 9.34 ft/s
Velocity Head 1.36 ft
Specific Energy 3.09 ft
Froude Number 1.31
Maximum Discharge 44.12 cfs
Full Flow Capacity 41.01 cfs
Full Flow Slope 0.008872 ft/ft

Flow is supercritical,

t2M19/02

12:50:25 PM

Haestad Metheds, Inc.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



STORM DRAIN AT DP-N14

Worksheet for Circular Channel

Froject Description

Project File x:\2910000.al\2910490\culvertmaster\dp-n1.fm2
Worksheet STORM DRAIN AT DP- N14
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 ft/ft
Diameter 36.00
Discharge 55.00 cfs
Results

Depth 2.08 ft
Flow Area 5.22 ft®
Wetted Perimeter 5.89 ft
Top Width 2.77 ft
Critical Depth 2.41 ft
Percent Full 69.20

Critical Slope 0.007077 ft/ft
Velocity 10.54 ft/s
Velocity Head 1.73 ft
Specific Energy 3.80 ft
Froude Number 1.35
Maximum Discharge 71.74 cfs
Full Flow Capacity 86.89 cfs

Full Flow Slope

0.006801 fi/ft

Flow is supercritical.

12/19/02

12:48:07 PM

Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 08708

(203} 755-1666

FlowMaster v5.15
Page 1 of 1



SUB-BASIN 145-2 QUTFALL SD
Worksheet for Circular Channel

Project Description

Project File x:\2810000.al\2910490\culvertmasteridp-n1.fm2
Worksheet SUB-BASIN 145-2 OUTFALL SD
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
inpu{ Data

Mannings Coefficient 0.009
Channel Slope 0.010000 fi/ft
Diameter 42.00 in
Discharge 81.00 cfs
Results

Depth 1.87 ft
Flow Area 522 fi2
Wetted Perimeter 5.73 ft
Top Width 3.48 ft
Critical Depth 2.81 ft
Percent Full 53.36

Crifical Slope 0.003228 ft/ft
Velocity 15.51 ft/s
Velocity Head 3.74 ft
Specific Energy 5.61 ft
Froude Number 2.24
Maximum Discharge 156.32 cfs
Full Flow Capacity 145.32 cfs
Fulf Flow Slope 0.003107 fi/ft

Flow is supercritical.

12/10/02 FlowMaster v5.15
03:09:07 PM Haestad Methods Ine 37 Bromkairde Daar  Webard o, e emares reeon e S o



STORM DRAIN AT DP-N2
Worksheet for Circular Channel

Project Description

Project File x:\2910000.al\2910490\culvertmaster\dp-n1.fm2
Worksheet SD AT DP-N2

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 f/ft
Diameter 54.00 in
Discharge 170.00 cfs
Results

Depth 3.23 ft
Flow Area 12.22 ft2
Wetted Perimeter 9.10 ft
Top Width 405 ft
Critical Depth 3.80 ft
Percent Fuil 71.77

Critical Slope 0.007118 fi/ft
Velocity 13.81 fi/s
Velocity Head 3.01 ft
Specific Energy 6.24 ft
Froude Number 1.41
Maximum Discharge 211.53 cfs
Full Flow Capacity 196.64 cfs
Full Flow Slope 0.007474 fi/ft

Flow is supercritical.

12/10/02 FlowMaster v5.15
03:17:45 PM Haeaestad Melthods Inc 37 Brookzide Road  Watarhiime 7T ARPO0 0 (907 FEE £ oo —_ o %o



STORM DRAIN AT DP-N3
Worksheet for Circular Channel

Project Description

Project File x:2910000.al\2910490\culvertmasterdp-n1.fm2
Worksheel SD AT DP-N3

Flow Efement Circular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 ft/ft
Diameter 66.00 in
Discharge 235.00 cfs
Results

Depth 3.39 ft
Fiow Area 16.37 ft?
Wetted Perimeter 9.93 ft
Top Width 5.35 ft
Critical Depth 4.28 ft
Percent Fuli 61.64

Critical Slope 0.005412 ftfft
Velocity 15.29 ftfs
Velocity Head 3.63 ft
Specific Energy 7.02 ft
Froude Number 1.59
Maximum Discharge 361.21 cfs
Full Flow Capacity 335.79 cfs
Full Flow Slope 0.004898 ft/ft

Flow is supercritical.

1210/02 FlowMaster v5.15
03:22:26 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203} 755-1666 Pacda 1 of 41



RCB ALONG BLACK FOREST ROAD
Worksheet for Rectangular Channel

Project Description

Project File x:\2910000.al\2910490\culvertmastendp-n1.im2
Worksheet RCB AT DP-N1
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.013
Channel Slope 0.005000 ft/ft
Bottom Width 9.00 ft
Discharge 537.00 " cfs
Results

Depth 4,35 ft

Flow Area 39.14 ft?
Wetted Perimeter 17.70 ft

Top Width 9.00 ft
Critical Depth 4.80 ft
Critical Slope 0.003843 ft/t
Velocity 13.72 ft/s
Velocity Head 293 ft
Specific Energy 7.27 ft
Froude Number 1.16

Flow is supercritical.

12/10/02 FiowMastar v5.15
02:00:48 PM Haestad Methods, Inc. 37 Brookside Road  Watarbiiry T NRTAR 91 TEE 4 omo o o X =



RCB AT DP-N5
Worksheet for Rectangular Channel

Project Description

Project File x:\2910000.al\2910490\culvertmaster\black fo.fm?2
Worksheet RCB AT DP-N5
Flow Element Rectangular Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.005000 fi/ft
Bottom Width 9.00 ft
Discharge 536.00 cfs
Results

Depth 4.34 ft

Flow Area 39.09 ft2
Wetted Perimeter 17.68 ft

Top Width 9.00 ft
Critical Depth 4.79 ft
Ciritical Slope 0.003842 fi/ft
Velocity 13.71 ft/s
Velocity Head 2.92 ft
Specific Energy 7.27 ft
Froude Number 1.16

Flow is supercritical.

12/10/02 FlowMaster v5.15
02:38:27 PM Haestad Methods. Inc. 37 Brookside Road Watarbsiiry T BRYA/ 77072 TEE. 4 BRe Phecec 4 B &



RCB AT DP-N6
Worksheet for Rectangufar Channel

Project Description

Project File x:\2910000.al\2910490\culvertmastenblack fo.fm2
Worksheet RCB AT DP-NG6
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.005000 ft/ft
Bottom Width 12.00 ft
Discharge 751.00 cfs
Results

DCepth 4.23 ft

Flow Area 50.72 ft2
Wetied Perimeter 20.45 ft

Top Width 12.00 ft
Critical Depth 4.96 ft
Critical Slope 0.003224 ft/ft
Velocity 14.81 fi/s
Velocity Head 3.41 ft
Specific Energy 7.63 ft
Froude Number 1.27

Flow is supercritical.

12/10/02 FlowMastsr v5.15
02:41:07 PM Haestad Methods, Inc. 37 Brookside Road Waterhiire CT NRTOR 1207\ 7RA_18GA Dara 4 nf 4



RCB AT DP-N7
Worksheet for Rectangular Channel

Project Description

Project File *x\2910000.al\2910490\culvertmasteriblack fo.fm?2
Worksheet RCB AT DP-N7
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channal Stope 0.005000 fU/ft
Bottom Width 12.00 ft
Discharge 774.00 cfs
Results

Depth 4.32 ft

Flow Area 51.83 ft2
Woetted Perimeter 20.64 ft

Top Width 12.00 ft
Critical Depth 506 ft
Critical Slope 0.003241 fuft
Velocity 14.93 ft/s
Velocity Head 3.47 ft
Specific Energy 7.78 ft
Froude Number 1.27

Flow is supercritical.

12/10/02 FlowMaster v5.15
02:48:31 PM Haestad Methods, ne. 37 Brookside Road Walerhiiv T NRYAR (90 F7EE 1008 e 4 2 a



RCB AT DP-N8
Worksheet for Rectangular Channel

Project Description

Project File x:\2910000.ai1\2910490\culvertmaster\black fo.fm2
Worksheet RCB AT DP-N8
Flow Element Rectangular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.005000 ft/ft
Bottom Width 12.00 ft
Discharge 851.00 cfs
Results

Depth 463 ft

Flow Area 55.51 ft2
Wetted Perimeter 21.25 ft

Top Width 12.00 ft
Critical Depth 5.39 ft
Critical Slope 0.003301 fi/ft
Velocity 15.33 fils
Velocity Head 3.65 ft
Specific Energy 8.28 ft
Froude Number 1.26

Flow is supercritical.

12/10/02 FlowMaster v5.15
02:50:59 PM Haestad Methads, Inc. 37 Brookside Road  Walaerbiire T ARTAR  rHA%L TEE < oo - e e



ESTIMATED PROBABLE CONSTRUCTION COST
SPREADSHEETS

SAND CREEK MAIN CHANNEL IMPROVEMENTS
Phase I Sand Creek Channel Improvements

Phase II Sand Creek Channel Improvements

Proposed Dublin Boulevard Crossing Of Sand Creek

SAND CREEK TRIBUTARY IMPROVEMENTS

Proposed North Diversion Channel TR20 DP-147 To DP-148

Proposed Diversion Swale #2 To Convey Runoff From
Drainage Basin 142 To The Proposed North Diversion Swale

Proposed Storm Drainage Facilities Basin 145

Proposed R.C.B. Along Black Forest Road And
Shimmering Creek Drive

Proposed Swale #1, Basins 145 And 146, Diverts Flow To
Proposed R.C.B. Above

BASIN 122 OUTFALL

ARTERIAL INLETS AND STORM DRAINS
OVER 36” DIAMETER

STORM DRAINAGE FACILITIES TRIBUTARY TO PHASE I



PC#1,1
Phase | Sand Creek Channel Improvements

Reimbursable :
ITEM UNITS UNIT COST COST
Lower 3.5' Drop
Conc. Cut-off wail 64 cy $ 400.00 /oy £ 25,800.00
Riprap, type VH, Upstream 967 cy $ 3500 /ey 5 33,845.00
Riprap, Type VH, Downstream 265 cy $ 3500 /oy $ 9,275.00
subtotal (REIMBURSABLE) $ 68,720.00
Upper 3.5’ Drop
Conc. Cut-off wall 89 cy $ 400,00 foy 3 35,600.00
Riprap, type VH, Upstream 304 cy $ 3500 /ey 3 10,640.00
subtotal (REIMBURSABLE) 3 48,240.00
Check Structure #1
Conc, Cut-off wall 111 oy $ 400.00 /ey 3 44,400.00
Riprap, type H, 1349 ¢y $ 37.00 /oy $ 49,913.00
Riprap, Type M 484 cy $ 3500 /ey 5 16,240.00
Fabric 387 sy ] 2.00 /sy $ 774.00
Compacted Fill 329 cy 3 5.00 /oy 3 1,645.00
Excavation 2442 ¢y 3 3.00 /ey $ 7,326.00
Bedding 251 ¢y 3 8.00 fey 3 2,008.00
Topsoil 322 ¢y $ 1200 /oy $ 3,864.00
subtotal {REIMBURSABLE) $ 126,170.00
Check Structure #2
Conc. Cut-off wall 126 cy $ 400.00 /cy § 50,400.00
Riprap, type H, 1770 cy $ 37.00 /ey $ 65,490.00
Riprap, Type M 388 cy $ 35.00 /ey § 13,580.00
Fabric 371 sy 3 2.00 /sy $ 742.00
Compacted Fill 441 cy $ 5.00 /oy $ 2,205.00
Excavation 2958 cy $ 3.00 /oy $ 8,874.00
Bedding 233 cy $ 8.00 fcy $ 1,864.00
Topsoil 270 cy $ 12,00 /oy 5 3,240.00
subtotal (REIMBURSABLE) $ 146,395.00

PC#1, 1



Phase | Sand Creek Channel Improvements

Reimbursable
ITEM

Check Structure #3

Conc. Cut-off wall

Riprap, type H

Riprap, Type M

Fabric

Compacted Fill

Excavation

Bedding

Topsaoil

subtotal

Check Structure #4
Conc. Cut-off wall
Riprap, type H
Riprap, Type M
Fabric

Cornpacted Fill
Excavation

Bedding

Topsoil

subtotal

Check Structure #5
Conc. Cut-off wall
Riprap, type H
Riprap, Type M
Fabric

Compacted Fill
Excavation

Bedding

Topsoil

subtotal

UNITS UNIT COST

78 cy $ 400.00 /oy
703 cy 5 3700 /ey
358 cy $ 3500 foy
237 sy 3 2.00 /sy
246 cy 3 5.00 /oy

1605 cy $ 3.00 fcy
183 cy 5 8.00 /ey
220 cy $§ 12.00 /ey

(REIMBURSABLE)

59 ¢y $ 400.00 /oy
526 cy 5 37.00 /ey
268 cy $ 3500 fey
177 sy $ 2.00 /sy
184 cy 5 5.00 /cy
1200 cy $ 3.00 /fcy
137 cy $ 8.00 fecy
165 cy $ 12.00 /ey

(REIMBURSABLE)

97 cy $ 400.00 /ey

1357 ¢y $ 37.00 /ey
298 cy $ 3500 fey
284 sy $ 200 /sy
338 cy 3 5.00 /gy

2267 cy 3 3.00 /ey
178 cy $ 8.00 joy
207 cy $ 12,00 /oy

(REIMBURSABLE)

PC#1, 2

o PN A P b R I IE O - R T

LA B R

i

COosT

31,200.00
26,011.00
12,530.00
474.00
1,230.00
4,815.00
1,464.00
2,640.00

80,364.00

23,600.00
19,462.00
9,380.00
354.00
820.00
3.600.00
1,096.00
1,980.00

60,392.00

38,800.00
50,209.00
10,430.00
568.00
1,690.00
6,801.00
1,424.00
2,484.00

112,406.00



Phase | Sand Creek Channel Improvements

Reimbursable
ITEM

Check Structure #6

Conc. Cut-off wall

Riprap, type H

Riprap, Type M

Fabric

Compacted Fill

Excavation

Bedding

Topsoil

Check Structure #7
Conc. Cut-off wali
Riprap, type H
Riprap, Type M
Fabric

Compacted Fill
Excavation

Bedding

Topsoil

Check Structure #8
Cong¢. Cut-off wail
Riprap, type H
Riprap, Type M
Fabric

Compacted Fill
Excavation

Bedding

Topsoil

UNITS UNIT COST
47 cy $ 400.00 /ey
423 cy $§ 37.00 fey
215 ¢y $ 3500 /ey
143 sy 3 2.00 /sy
148 ¢y $ 5.00 /cy
965 cy $ 3.00 /ey
110 cy 3 8.00 /cy
87 cy $ 12,00 /ey
subtotal (REIMBURSABLE)
86 cy $ 400.00 /ey
773 cy $ 37.00 /ey
393 ¢y $ 3500 /oy
261 sy 3 2.00 /sy
271 oy 5 5.00 foy
1764 cy $ 3.00 fey
202 cy 3 8.00 /ey
242 cy $ 1200 /ey
subtotal (REIMBURSABLE)
126 cy $ 400.00 /oy
1134 ¢y $ 37.00 /ey
578 cy $ 3500 /oy
382 sy $ 2.00 /sy
397 cy $ 5.00 /oy
2589 cy 3 3.00 /oy
296 cy $ 8.00 /ey
356 cy $ 12,00 Jey
subtotal (REIMBURSABLE)

PC#1, 3

L] LD R ] 7 60 LN R 5 O A 5
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COST

18,800.00
15,651.00
7,525.00
286.00
740.00
2,895.00
880.00
1,044.00

47,821.00

34,400.00
28,601.00
13,755.00
522.00
1,355.00
5,282.00
1,616.00
2,904.00

88,445.00

50,400.00
41,958.00
20,230.00
764.00
1,985.00
7,767.00
2,368.00
4,272.00

129,744.00



Phase | Sand Creek Channel Improvements

Reimbursable

ITEM UNITS UNIT COST COST
Check Structure #9
Conc. Cut-off wall 101 cy $ 40000 /oy 5 40,400.00
Riprap, type H 904 cy $ 37.00 /ey $ . 33,.448.00
Riprap, Type M 460 cy $ 3500 fey 5 16,100.00
Fabric 305 sy 5 2.00 /sy 3 610.00
Compacted Fill 317 ¢y 5 5.00 /cy 3 1,585.00
Excavation 2063 cy $ 3.00 foy 5 6,189.00
Bedding 236 cy $ 800 /oy $ 1,888.00
Topsoil 284 cy $ 12,00 fey 3 3,408.00
subtotal (REIMBURSABLE) $ 103,628.00
Check Structure #10
Conc. Cut-off wall 39 oy $ 400.00 /ey b 15,600.00
Riprap, type H 0cy § 37.00 /ey 3 -
Riprap, Type M 248 cy $ 3500 /ey $ 8,680.00
Fabric 138 sy $ 2.00 Jsy 3 276.00
Compacted Fill 70 cy 3 500 /ey $ 350.00
Excavation 815 cy $ 3.00 fcy § 2,445.00
Bedding 180 cy % 8.00 fcy 5 1,440.00
Topsoil 120 cy $ 1200 /ey $ 1,440.00
subtotal (REIMBURSABLE) $ 30,231.00
Grouted Boulder Drop Structure
36" + Grouted Boulders 700 cy $ 100.00 /ey $ 70,000.00
Riprap, type H 224 cy $ 37.00 /ey 5 8,288.00
Bedding 45 cy 8 8.00 fcy $ 360.00
Conc. Cut-off Walls 48 cy 5 400.00 /cy $ 19,200.00
Topsoil 339 ¢y $ 1200 /sy $ 4,068.00
subtotal {REIMBURSABLE) $ 101,916.00
Channel Side Slape Protection
Riprap, Type VH 1811 cy $ 39.00 /oy h3 70,629.00
Riprap, Type M 7698 cy § 3500 fey 3 269,430.00
Bedding 2012 cy $ 8.00 fey 3 16,096.00
Topsoil 3019 ¢y $ 1200 /sy $ 36,228.00
subtotal (REIMBURSABLE) $ 392,383.00
TOTAL {REIMBURSABLE) $ 1,534,855.00
Add 15% For Engineering & Contingencies $ 230,228.25
TOTAL PROJECT COST (REIMBURSABLE) $ 1,765,083.25

PC#1, 4



Phase Il Sand Creek Channel Improvements

Reimbursable

ITEM UNITS UNIT COST
Earthwork, South of Dublin
Excavation 18695 cy 5 2.00 /ey
Earthwork, Narth of Dublin
Excavation 98650 cy 3 2.00 fcy
Subtotal (REIMBURSABLE)
PHASE lIA

Drop Structure #2: 2 - 8" Vertical Drops (110 If)
Excavation
Concrete cutoif walls
Reinforcing Steel
Riprap, Type M
Riprap, Type VH
Bedding
Fabric
Brain
Subtotal

Drop Structure #3: 2 - 8" Verticai Drops (111 If)
Excavation
Concrete cutoff walls
Reinforcing Steel
Riprap, Type M
Riprap, Type VH
Bedding
Fabric
Drain
Subtotal

Drop Structure #4: 2' Vertical Drop (128 1f)
Excavation
Concrete cutoff walls
Reinforcing Steel
Riprap, Type M
Riprap, Type VH
Bedding
Fabric
Drain
Subtotal

725 cy $ 2.00 fcy
33 cy $ 280.00 /cy
2400 tbs $ 0.55 /lbs
110 cy ] 40.00 fcy
585 cy 3 42.00 fcy
88 cy 13 8.00 /cy
220 sy $ 2.00 /sy
50 If $ 5.00 /If
(REIMBURSABLE)
725 ¢y $ 2.00 fcy
45 ¢y $ 280.00 fcy
2500 Ibs $ 0.55 /tbs
110 oy $ 40.00 /cy
590 cy b 42.00 fcy
80 cy $ 8.00 /ey
220 sy $ 2.00 /sy
50 ff $ 5.00 /Nif

(REIMBURSABLE)

850 cy $ 2.00 fcy
42 cy $ 280.00 fcy
1900 Ibs 3 0.55 fibs
125 ¢y ] 40.00 /oy
680 cy $ 42.00 fcy
100 cy $ 8.00 foy
220 sy $ 2.00 /sy
5G If 3 5.00 Af

(REIMBURSABLE)

3
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COsT

37,380.00

197,300.00
234,680.00

1,450.00
9,240.00
1,326.00
4,400.00
24,570.00
704.00
440.00
250.00

42,374.00

1,450.00
12,600.00
1,375.00
4,400.00
24,780.00
720.00
440.00
250.00

46,015.00

1,700.00
11,760.00
1,045.00
5,000.00
28,560.00
§00.00
440.00
250.00

49,555.00



Drop Structure #5: 2' Vertical Drop (114 If)
Excavation
Concrete cutoff walls
Reinforcing Steel
Riprap, Type M
Riprap, Type VH
Bedding
Fabric
Drain
Subtotal

Main Channel Bank Protection
Riprap, Type M - 2.75" ave. depth
Bedding, 8" depth
Subtotal
PHASE IIB
Drop Structure #6: 2' Vertical Drop (112 If)
Excavation
Concrete cutoff walis
Reinforcing Steel
Riprap, Type M
Riprap, Type VH
Bedding
Fabric
Drain
Subtotal

Baffle Chute Drop Structure, 50" wide

Slab Concrete

Wall Concrete

Toe Wall & Key Wall Congrete

Baffle Concrete

Wing Walls & Footings

Subgrade Prep

Reinforcing Steel

Riprap, Type H

Riprap, Type L

Bedding, 8" depth

Low Permeability Soil, 1' depth
Subtotal

745 cy $ 2.00 fcy
38 cy $ 280.00 /cy
1800 Ibs $ 0.55 fibs
112 cy $ 40.00 fcy
610 ¢y ] 42.00 /ey
95 cy $ 8.00 /ey
220 sy $ 2.00 /sy
50 I $ 5.00 /If

(REIMBURSABLE)

3787 cy $ 40.00 fcy
920 cy $ 8.00 /cy

(REIMBURSABLE)

740 cy $ 2.00 fcy
37 cy $ 280.00 fcy
2100 Ibs $ 0.55 /ibs
110 cy $ 40.00 fcy
595¢cy  $ 42.00 fey
90 cy $ 8.00 /ey
220 sy b 2.00 fsy
50 If $ 5.00 /f
(REIMBURSABLE)
350 cy $ 280.00 foy
133 cy 5 280.00 /cy
53 ¢y $ 260.00 /cy
76 cy b 300.00 fcy
160cy § 280.00 /oy
80 sy $ 2.00 /sy
75000 lbs $ 0.55 /ibs
175 cy $ 40.00 fcy
72¢cy $ 42.00 /oy
25 ¢y $ 8.00 fcy
129 cy 5 8.00 /cy

(REIMBURSABLE)

Concrete Diversion Channel to Drop Chute Structure, 18' Wide

Slab Concrete
Wall Concrete
Toe Wall Concrete
Wing Walls & Footings
Subgrade Prep
Riprap, Type L
Bedding, 8" depth
Low Permeability Soit, 1' depth
Subtotal

3 cy $ 280.00 fcy
32 cy $ 280.00 fcy
7 cy $ 260.00 /oy
32 cy $ 280.00 /fcy
235 sy $ 2.00 /sy
60 cy $ 42.00 fcy
22 ¢y $ 8.00 /oy
36 cy 5 8.00 /oy

(REIMBURSABLE)

P o n ﬂ‘*ﬁgﬁqeﬁﬁemmeﬁm
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1,490.00
10,640.00
880.00
4,480.00
25,620.00
760.00
440.00
250.00

44,560.00

151,480.00
7,360.00

158,840.00

1,480.00
10,360.00
1,155.00
4,400.00
24,990.00
720.00
440.00
250.00

43,795.00

98,000.00
37,240.00
13,780.00
22,800.00
44,800.00
160.00
41,250.00
7,000.00
3,024.00
200.00

1,032.00
269,286.00

8,680.00
8,950.00
1,820.00
8,960.00
470.00
2,520.00
176.00
288.00

31,874.00



Main Channel Bank Protection

Riprap, Type M - 2.75" ave. depth 2209 cy $ 40.00 foy $ 88,360.00
Bedding, 8" depth 538 cy $ 8.00 joy 3 4,304.00
Subtotal {REIMBURSABLE) $ 144,748.00
TOTAL (REIMBURSABLE) $ 1,145,652.00
Add 15% for Engineering & Contingencies $ 171,847.80
TOTAL PROJECT COST (REIMBURSABLE) $ 1,317,499.80
North Diversion Reimbursable
ITEM UNITS UNIT COST CcosT
Earthwork
Excavation 24400 cy 5 2.00 /ey $ 48,800.00
Subtotal (REIMBURSABLE) $ 48,800.00
Drop Structure #W1: 4’ Vertical Drop (73 If)
Excavation 465 cy $ 2.00 /ey 3 930.00
Concrete cutoff walls 60 cy $ 280.00 /oy $ 16,800.00
Reinforcing Steel 2900 lbs 5 0.55 /bs $ 1,5985.00
Riprap, Type M 18 cy $ 40.00 /ey $ 720.00
Riprap, Type VH 385 cy $ 42.00 /cy $ 16,170.00
Bedding 60 cy $ 8.00 /cy $ 480.00
Fabric 80 sy $ 2.00 /sy $ 160.00
Drain 18 If $ 5.00 /f $ 90.00
Subtotal (REIMBURSABLE) $ 36,945.00
Drop Structure #W2: 4' Vertical Drop (75.5 If)
Excavation 725 ¢y 3 2.00 /oy $ 1,450.00
Concrete cutoff walls 60 cy $ 280.00 /oy $ 16,800.00
Reinforcing Steel 3000 ibs $ 0.55 /Ibs § 1,650.00
Riprap, Type M 19 cy $ 40.00 fcy $ 760.00
Riprap, Type VH 400 cy $ 42.00 jcy $ 16,800.00
Bedding 60 cy $ 8.00 /ey $ 480.00
Fabric 80 sy $ 2.00 /sy $ 160.00
Drain 18 If $ 5.00 Af $ 90.00
Subtotal (REIMBURSABLE) $ 38,190.00
Check Structure
Excavation 120 cy $ 2.00 /cy $ 240.00
Riprap, Type M 105 ¢y $ 40.00 /oy $ 4,200.00
Bedding 20 cy $ 8.00 /cy 5 160.00
Fabric 90 sy $ 2.00 /sy $ 180.00
Subtotal (REIMBURSABLE) $ 4,780.00
Main Channel Bank Protection
Riprap, Type M - 2.75" ave. depth 835 ¢y $ 40.00 /ey $ 33,400.00
Bedding, 8" depth 202 ¢y $ 8.00 /ey $ 1,616.00
Subtotal (REIMBURSABLE) $ 78,226.00
TOTAL (REIMBURSABLE) $ 206,941.00
Add 15% for Engineering & Contingencies $ 31,041.15
TOTAL PROJECT COST (REIMBURSABLE) $ 237,982.15



RCB Dublin Blvd Crossing

ITEM
Sand Creek RCB (191 If)
3-cells 16'W X 15'H
Bottom Slab Concrete
Top Slab Concrete
Wall Concrete
Head and Toe Walls
Structurat Excavation
Structural Backfili
Subgrade Prep
Reinforcing Steel

Subtotal

Pedestrian Walk { 330 LF)
Siab Concrete
Footing Concrete
Structural Backfill
Subgrade Prep
Reinforcing Steel
Subtotal

Trail/Maintenance Access Roads ( 2900 If)

Class |l Base, 6" depth
Subgrade Prep

Low Permeability Soll, *8' der

Subtotal

*Assumed depth - To be field determined

WINGWALL I-W ( 80.75 LF)

Wall Concrete
Toe & Footing Concrete
Structural Backfil
Subgrade Prep
Reinforcing Steel
Subtotal

WINGWALL I-E1 ( 58 LF)
Wall Concrete

Toe & Faooting Concrete
Structural Backfill

JR Engineering

UNITS UNIT COST
467 cy § 300.00 /ey
460 cy § 300.00 /fcy
382cy § 28000 fcy

44cy § 300.00 /fcy
830cy $ 1800 /oy

1750 cy $  20.00 /oy
900sy § 10.00 /sy

184200 Ibs § 0.55 /lbs
(REIMBURSABLE)

180¢cy $ 300.00 /ey

S5cy $ 28000 /oy

1100cy $  20.00 /oy

230sy $ 6.00 /sy

3000 bs § 0.55 /ibs

(REIMBURSABLE)
840cy $ 12.00 /fey
1000cy & 6.00 /cy
2650cy § 8.00 /oy

(REIMBURSABLE)
23¢y $ 280.00 fcy
52cy § 300.00 /cy
54cy § 2000 /ey
25sy § 6.00 /sy

19500 lbs & 0.55 /lbs

(REIMBURSARBLE)
12cy $ 290.00 /ey
9cy § 280.00 /oy
22cy $ 2000 fecy

Rl I I R R )

A P & & Ep

i - ]

COST

140,100.00
138,000.00
106,960.00
13,200.00
14,840.00
35,000.00
9,000.00
101,310.00
558,510.00

54,000.00
1,400.00
22,000.00
1,380.00
1,650.00
80,430.00

10,080.00

6,000.00
21,200.00
37,280.00

6.440.00
15,600.00
1,080.00
150.00
10,725.00
33,995.00

3,480.00
2,520.00
440.00

PC#3, 1



RCB Dublin Blvd Crossing

ITEM UNITS UNIT COST COsST
Subgrade Prep 150 sy § 6.00 /sy § 900.00
Reinforcing Steel 1800 Ibs § 055 fbs $ 990.00
Subtotal (REIMBURSABLE) $ 8,330.00
WINGWALL I-E2 (122 LF )
Wall Concrete 80cy $ 29000 /oy $§ 23,200.00
Toe & Footing Concrete 117cy $ 28000 /cy $ 32,760.00
Structural Backfill 152cy $ 2000 /ey $ 3,040.00
Subgrade Prep 130sy § 600 /sy $§ 780.00
Reinforcing Steel 38000 bs % 055 /lbs $ 21,450.00
Subtotal (REIMBURSABLE) $ 81,230.00
WINGWALL O-W { 63.5LF)
Wall Concrete 37cy % 29000 fcy $  10,730.00
Toe & Footing Concrete 113 cy $ 28000 /ey $  31,640.00
Structural Backfill 8lcy $ 2000 /oy $ 1,620.00
Subgrade Prep 30sy & 600 /sy §& 180.00
Reinforcing Steel 20300 bs § 0.55 flbs § 11,165.00
Subtotal (REIMBURSABLE) $ 55,335.00
WINGWALL O-E1(96LF)
Wall Concrete 33cy § 29000 /ey $ 9,570.00
Toe & Footing Concrete 35cy § 28000 /cy § 9,800.00
Structural Backfill 160cy $ 2000 /ey $ 3,200.00
Subgrade Prep 70sy % 1000 /sy % 700.00
Reinforcing Steel 3000 tbs $ 055 /lbs % 1,650.00
Subtotal (REIMBURSABLE) $ 24,920.00
WINGWALL O-E2 (67.5LF)
Wall Concrete 34cy % 29000 /cy $ 9,860.00
Toe & Footing Concrete 65cy $ 28000 /oy $  18,200.00
Structural Backfill 80cy $ 2000 /cy § 1,600.00
Subgrade Prep 170sy $ 10.00 /sy $ 1,700.00
Reinforcing Steel 21600 tbs  § 055 /lbs §  11,880.00
Subtotal (REIMBURSABLE) $ 43,240.00
RCB OUTLET SPLASH POOL 5' depth of "VH" Riprap
Type VH 5' depth 1400 cy § 4000 /oy $  56,000.00
Bedding Material, 8" depth 185cy § 800 /ey & 1,480.00
Subgrade Prep 900sy $ 1000 /sy § 9,000.00
Subtotal {REIMBURSABLE) $ 57,480.00
TOTAL $ 980,750.00
TOTAL NON-REIMBURSABLE
TOTAL REIMBURSABILE $ 980,750.00
Add 15 % for Engineering & Contingencies $ 147,112,550
TOTAL PROJECT COST (REIMBURSABLE) $ 1,127,862.50

JR Engineering



Black Forest Road Storm Drain

Public Drainage Facilities Beginning at North End (Reimbursable)

ITEM UNITS UNIT COST
Swale #1 - 66" RCP, Inlet, Headwalls, Wing Walls, and Concrete Cutoff Walls
Wall Concrate 28 cy $ 280.00 /oy
Footing & Toe Concrete 79 ¢y $  280.00 /oy
Bedding 70 cy $ 8.00 /ea
Riprap, Type H 405 cy $ 40.00 /oy
Earthwork 1 ea $ 6,000.00 /s
Pipes
60" RCP 87 If 3 140.00 /If
66" RCP 221 It $ 160.00 Af
72" RCP 937 If $ 200.00 nf
78" RCP 471 If $ 300.00 Af
Bends/Wyes/Manholes
Bend (66"} 1 ea $ 2,000.00 fea
Bends (78") 4 ea $ 2,400.00 fea
Bends (72") 4 ea $ 2,200.00 /ea
Bends (60"} 1 ea $ 1,800.00 /ea
Wye (78" 1 ea $ 3,200.00 /ea
Wye (72") 2 en $ 3,000.00 /ea
Type Il Manholes 4 ea $ 4,800.00 /fea
Storm Drainage Junction Box
Box 1 ls $ 25,000.00 fs
6' X 12' Reinforced Concrete Box
RCB 716 |If $ 840.00 Af
Reinforced Concrete Box Wingwalis & Headwalls
Wall Concrete 18 cy $ 280.00 fcy
Footing & Toe Concrete 20 cy $§ 28000 joy
Earthwork 1 1s $ 3,000.00 /s
Riprap (VH) 328 ea $ 40.00 fea
Bedding 66 cy $ 8.00 foy
Check Structures - 3 Required
Reinforced Concrete 27 oy $§  470.00 foy
Riprap (VH) 110 ¢y $ 40.00 /oy
Bedding 6" Depth 30 ¢y $ 8.00 /fcy
Final Grading 1400 sy $ 6.00 /ea
Erosion Fabric 1400 sy $ 200 jcy

Subtotal

15% Engineering & Contingencies
REINBURSABLE TOTAL

2 PR B & A $hH R H e

©~
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COsT

7,840.00
22,120.00
560.00
16,200.00
6,000.00

12,180.00
35,360.00
187,400.00
141,300.00

2,000.00
9,600.00
8,800.00
1,800.00
3,200.00
6,000.00
19,200.00

25,000.00

601,440.00

5,320.00
5,600.00
3,000.00
13,120.00
528.00

12,680.00
4,400.00
240.00
8,400.00
2,800.00

1,162,098.00

173,225.40

1,335,323.40



Basins 122 Outfall, Non-Reimbursable

Storm Drain, Conveys Flow from Sub-basin 122 to Sand Creek, So. of Dublin

42" RCP 350 If 3 75.00 Af $ 26,250.00
| TOTAL (NON-REIMBURSABLE) $  26,250.00]
Arterial Inlets and Storm Drains Over 36" Dia.
Non-Reimbursable
Storm Drain in Dublin
36" RCP 46 If $ 60.00 Af $ 2,760.00
36" RCP bends 0 ea $ 1,150.00 fea 3 0.060
Black Forest inlets
&' Inlet 1 ea $ 3,200.00 Jea $ 3,200.00
8 Inlet 2 ea $ 3,800.00 fea $ 7.600.00
18" Iniet 1 ea $ 5,600.00 /ea $ 5,600.00
Dublin inlets
8' inlet 3 ea $ 3,800.00 fea 5 11,400.00
10" Inlet 1 ea $ 4,200.00 /ea $ 4,200.00
12' Inlet 1 ea $ 4,800.00 fea 3 4,800.00
18" Inlet 1 ea $ 5,600.00 fea 5 5,600.00
Subtotal (REIMBURSABLE) $  45160.00
[ TOTAL (NON-REIMBURSABLE) $  45,160.00|
Reimbursable Storm Tributary to Phase 1
ITEM UNITS UNIT COST COST
Filing No. 30
48" RCP 785 |If 3 890.00 #f $ 70,650.00
Riprap Pad 1 ea $ 5,000.00 /ea % 5,000.00
Bedding 1613 ¢y $ 8.00 /ey $ 12,904.00
Filter Fabric 2419 sf $ 2.00 /sf $ 4,838.00
subtotal (REIMBURSABLE) $  93,392.00
Filing No. 32
48" RCP 151 If $ 90.00 /if $ 13,590.00
Riprap Pad 2 ea $ 500000 /ea $  10,000.00
Bedding 3226 cy $ 8.00 joy $  25,808.00
Fitter Fabric 4838 sf $ 2.00 /sf % 9,676.00
subtotal (REIMBURSABLE) $  59,074.00
Filing No. 33
54" RCP 777 If $ 100.00 Af $ 77,700.00
subtotal (REIMBURSABLE) $ 77,700.00
Filing No. 34
60" RCP 770 i $ 120.00 Af $ 92,400.00
66" RCP 382 If $ 160.00 /if $ 61,120.00
Riprap Pad 1 ea $ 5,000.00 /ea $ 5,000.00
Bedding 1613 ¢y $ 8.00 /oy 3 12,904.00



Filter Fabric 2419 sf 3 2.00 /sf 5 4,838.00
subtotal (REIMBURSABLE) $ 176,262.00
Filing No. 35
60" RCP 14 If $ 120.00 Af $ 1,680.00
66" RCP 699 |if 5 160.00 f $ 111,840.00
72" RCP 712 If $ 210.00 nf $ 149,520.00
Riprap Pad 1 ea $ 5,000.00 /ea 5 5,000.00
Bedding 1613 cy $ 8.00 /ey $ 12,904.00
Filter Fabric 2419 sf $ 2.00 /sf $ 4,838.00
subtotal (REIMBURSABLE) $ 285,782.00
Filing No. 13
54" RCP 290 i $ 100.00 fif 3 29,000.00
subtotal (REIMBURSABLE) $ 29,000.00
TOTAL (REIMBURSABLE) $ 721,210.00
15% Engineering & Contingencies $ 108,181.50
REINBURSABLE TOTAL $ 829,391.50



(oepsiogerl Frunth No. 1£2

CONSTRUCTION COST OPINION

Public Drainage Facilities Reimbursable, Filing No. 1

Item Description

1. 48” RCP Pipe
60” RCP Pipe
48” RCP Bend
60" RCP Bend
Type 1 MH
Channel Fabric
Type H Riprap
Fabric

Bedding

RN A LN

Offsite Swale 1 to North of Site

Item Description

1. Grading

2. Seed & Mulch
3. Channel Fabric

Quantity
520LF

270 LF
2EA

I EA

2 EA
1,400 8Y
420CY
250 SY
40CY

Quantity
55,369 CY

1,723 SY
1,745 SY

Unit Cost Cost

$ S0/LF $ 46,800.00
$ 140/LF $ 37,800.00
$ 1,550/EA $ 3,100.00
$ 2,000/EA $ 4,000.00
$ 3,500/EA $ 7,000.00
$5/8Y $ 7,000.00
3 40/CY 3 16,800.00
$2/8Y h) 500.00
§ 8/CY $ 320.00

SubTotal $123,320.00

Unit Cost Cost

$1.50/CY 5 83,054.00
$2/8Y $  3,446.00
$5/8Y $ 872500

SubTotal $ 95,225.00

Total $ 230,045.00




0idgenes MODP < 0 \
o 4

Huab Lk J
Public Drainage Facilities Reimbursable, Filing No. 2

(To be verified at the time of Final Platting for Filing No. 2)

Item Description Quantity Unit Cost Cost

1. '30” RCP Pipe 210LF $ 55/LF $ 11,550.00
2. 30” RCP Bend 2EA $ 900/EA $ 1,800.00
3. 42" RCP Pipe 7T10LF 3 75/LF § 53,250.00
4. 42 RCP Bend 6 EA $ 1,350/EA $ 8,100.00
5. 48" RCP Pipe 920 LF $ S0/LF $ 82,800.00
6. 48” RCP Bend 3EA $ 1,550/EA § 4,650.00
7. 8’ D-10R Inlet 1 EA $ 6,000/EA $ 6,000.00
8. 12" D-10R Inlet 1 EA $ 7,000/EA $ 7,000.00
9. Type 1 MH 3EA $ 3,500/EA” $ 10,500.00

Total $ 185,650.00

Public Drainage Facilities Non-Reimbursable, Filing No. 1

Item Description Quantity Unit Cost Cost

1. 18” RCP Pipe 105 LF $ 30/LF $ 3,150.00
2. 24" RCP Pipe 60 LF $ 45/LF $ 2,700.00
3. 30" RCP Pipe 200LF $ 55/LF $ 11,000.00
4. 36” RCP Pipe 230LF $ 65/LF $ 14,950.00
5. 18” RCP Bend 1 EA 3 750/EA $  750.00
6. 30" RCP Bend 2 EA $ 1,000/EA ¥ 2,000.00
7. 36” RCP Bend 2EA $ 1,100/EA $ 2,200.00
8. Type 1 MH 1EA $ 3,500/EA $ 3,500.00
9. 4’ D-10R Inlet 1EA $ 5,000/EA $ 5,000.00
10. 6’ D-10R Inlet 1 EA $ 5,500/EA $ 5,500.00
11. 12’ D-10R Inlet 1 EA $ 7,000/EA $ 7,000.00
12. 20" D-10R Inlet .2EA $ 9,000/EA $ 18.000.00

Total $ 75,750.00

A

r




Public Drainage Facilities Non-Reimbursable, Filing No. 2

Item Description

1. 24" RCP Pipe
2 30" RCP Pipe
3 30" RCP Wye
4. 4’ D-10R Inlet
5 6’ D-10R Inlet

Quantity
50LF

110 LF
1 EA
1 EA
1 EA

Unit Cost
$ 45/LF

$ 55/LF

$ 1,150/EA
$ 5,000/EA
$ 5,500/EA

Cost

$ 2,250.00
$ 6,500.00
$ 1,150.00
$ 5,000.00
$_5.500.00

Total $ 20,400.00

DRAINAGE FE.8
The existing site is in the Sand Creek Basin. 2004 Drainage fees due on the plat for Filing No. 1 are

as follows:

DRAINAGE FEES: 21.9 acres X $7,362.00 = $161,227.80

BRIDGE FEES: 21.9 acres X § 437.00 = £ 9,570.30

POND FEES:

LAND: 21.9 acres X $§ 494.00 = $ 10,818.60

FACILITIES: 21.9 acres X $1,637.00 = $ 35,850.30

SURCHARGE: 21.9 acres X $ 820.00 = $ 17.958.00
TOTAL $235,425.00

EROSION CONTROL COST OPINION

225 EACH — Straw Bale Barrier @ $4.00/Bale $ 1,000.00

4 EACH - Inlet Protection @ $20.00/Inlet $ 80.00

2 EACH - Vehicle Tracking Control @ $500.00/Entrance $ 1,000.00
3,850 LF — Silt Fence @ $2.00/LF $ 7,700.00
40 ACRE - of Reseeding (@ $500.00/Acre $20,500.00
25% Maintenance and Replacement $ 7.570.00

| $37,850.00

10



R okgviEwW & No. Z26.
CONSTRUCTION COST OPINION

Public Drainage Facilities (Non-Reimbursable)

Item Description

1. 4’ D-10-R Inlet

2. 6’ D-10-R Inlet

3. 10’ D-10-R Inlet

4, 5’ Curb Opening

5. 18" R.C.P.

6. 24” R.C.P.

7. 277 R.C.P.

8. 30" R.C.P.

9. 36" R.C.P,

10. 42” R.C.P.

11. 30" F.E.S.

12. 4’ DIA. RISER

13. 4’ DIA OUTFALL STRUCTURE
14,  W.Y.E. (247X24"X18")
15, W.Y.E. (307X24”X18")
16. 30" X 24” REDUCER
17. 30”X 18” REDUCER
18.  BENDS (277)

19.  BENDS (247)

20. BENDS (18™)

21.  RIPRAP (M)

Sub-Total

Quantity
2 EACH
4 EACH
2 EACH
2 EACH
226 L.F.
492 LF.
285 L.F.
82 L.F.
215 L.F.
62 LF.

1 EACH
1 EACH
1 EACH
1 EACH
1 EACH
1 EACH
1 EACH
2 EACH
2 EACH
2 EACH
190 C.Y.

Unit Cost

$3500/EA
$4300/EA
$5600/EA
$500/LS
$25/L.F.
$38/L.F.
$50/L.F.
$50/L.F.
$60/L.F,
$70/L.F.
$120/EA
$2500/EA
$2500/EA
$1,100/EA
$1,100/EA
$1,000/EA
$1,000/EA
$750/EA
$700/EA
$550/EA
$40/CY.

15% Engineering & Contingencies

TOTAL

Itemm Description

1. 42” RCP

Quantity

3501

Unit Cost
Storm Drain, Conveys flow from Sub-Basin 122 to Sand Creek, So. of Dublin

$75.00/LF

15% Engineering & Contingencies

TOTAL:

$
$
R
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
3
$

Cost

3,500.00
17,200.00
11,200.00

500.00
5650.00
18,696.00
14,250.00

4,100.00
12,900.00

4,340.00

120.00

2,500.00

2,500.00

1,100.00

1,100.00

1,000.00

1,000.00

1,500.00

1,400.00

1,100.00

7,600.00

113,256.00
16,988.40

§ 130,244.40

Cos

t

$26,250.00
3.937.50

$30,187.50

TOTAL (NON-REIMBURSIBLE)

$160,431.90]




SAND CREEK D.B.P.S. POND #2
SAND CREEK D.B.P.S. POND #2 COST ESTIMATE
SAND CREEK D.B.P.S. POND #2 SURCHARGE ANALYSIS
DRAINAGE BOARD MINUTES, DECEMBER 1998



ITEM NO.: 3 .
December 17, 1998 Drainage Board

PUBLIC WORKS GROUP
City Engineering Unit

CITY OF COLORADO SPRINGS
DATE: December 2, 1998

TO: Bruce Thorson, Stormwater Manager
FROM: Tim Mitros, Senior Civil Engineer %’

RE: Sand Creek Drainage Fee Adjustment for Ridgeview Subdivision

ACTION REQUESTED

Include several 100-year systems in the Sand Creek Drainage Basin Planning Study and raise the Sand
Creek Drainage Fee accordingly.

BACKGROUND

Please find attached documentation from URS Greiner Woodward Clyde pertaining to the Sand Creek
DBPS. After completing a MDDP for the Ridgeview Subdivision, URS concluded that there are
several 100-year systems that should be considered reimbursable. URS’s submittal recommends
additional reimbursable improvements of $3,591,538 with an increase in the Basin Fee of $194 per
acre. However, in order to be consistent with the Sand Creek DBPS, I recommend changing the
amount shown in the submittal for contingencies from 15% to 5%. This changes the reimbursable
amount to $3,304,215 and a corresponding increase in the Sand Creek Drainage Basin Fee of $178 per
acre,

RECOMMENDATION

Include in the Sand Creek Drainage Basin Planning Study the 100-year systems shown in URS’s
submittal in the amount of $3,304,215. Raise the Drainage Basin Fee $178 to $5,730 per acre.

Subdivision Engineering Review, 101 West Costilla, Suite 113 o TEL 719-385-5979 FAX 578-6161
Mailing Address: Post Office Box 1575, Mail Code 1110 » Colorado Springs, Colorado 80901-1575



] B415 Explorer Drive, Suite 110
URS Greiner Woodward Clyde Colorate Sarngs. €0 80620
A Division of URS Corporation Tel: 719.531.000

fax: 719.531.0007
Offices Worldwide

November 5, 1998

Mr. Tim Mitros

City of Colorado Springs, Stormwater Division
101 West Costilla St

Colorado Springs, CO 80903

Re: Sand Creek Drainage Fee Adjustment for Ridgeview Subdivision .
URSG Project No. 6742271 )

Dear Tim:
Enclosed is a summary of the costs associated with the proposed revision of the Sand Creek drainage fee per our
conversations. The request for the revision to the fee is based upon the Master Development Drainage Plan for

Ridgeview Subdivision, approved November 5, 1998, Several side drainageways that enter the main stem of Sand
Creek within or just downstream of Ridgeview were not included in the fee calculations. Similarly, several 100-

If there are any questions, or if we may be of further assistance, please feel free to call us at any time.
Sincerely,

URS Greiner Wooedward Clyde, Inc,

%{ /}/%“ REC‘.ammEﬂb DRoimweg

FEE Absvermpnr oF

Charles Cothern, PE
Project Engineer 2] 3_) 304) 25 ok a
cc: Peter Martz, Ridgeview Development Cerres Pr,a) 'y )-n Clane.

in e 6l¢ﬂ)b CREEX D(‘qlrnﬂya,
Posiw FeE oF ¢ 178/ bece

Vg™ mﬁﬁs’/’/
Uity Ergioernns,



RIDGEVIEW AT STETSON HILLS
DRAINAGE FEE ADJUSTMENT CALCULATION

URSG JOB No. 6742271

05-Nov-88
ESTIMATED
IMPROVEMENT DESCRIPTION COST
J00-YEAR STORM SEWER FACILITIES*
STETSON HILLS BLVD CROSSINGS $ 474048 z.}?,‘-! :) Lo
DUBLIN BLVD & PETERSON RD CROSSINGS 4625 68 JLSS
100-YEAR STORM SEWERS IN TUTT, CHARLOTTE, & TOMICHKE TR 2660976 2 359 42 5
OPEN CHANNELS NOT SPECIFIEDINDBPS ael e e
TOTAL COST FOR FEE ADJUSTMENT CALCULATION 897, 4 A
TOTAL UNPLATTED ACREAGE WITHIN BASIN™ 18559 Ac
ESTIMATED INCREASE IN SAND CREEK DRAINAGE BASIN FEE s ~484 JAc |78 / ﬁc_
1898 SAND CREEK DRAINAGE FEE (EX Sin (9-) L 5,552

PERCENT INCREASE OVER 1998 DRAINAGE FEE 8% 3.2 Y,

NVEW FEE - F 5730
COMMENTS

*THESE COST ESTIMATES ARE TAKEN DIRECTLY FROM THE RIDGVIEW MDDP

APPROVED NOVEMBER 5, 1988, LESS COSTS CALLED OUT IN THE DBPS
SEE ATTACHED MDDP COST ESTIMATE .

**BASED ON TOTAL UNPLATTED ACREAGE WITHIN THE BASIN FROM THE 1998 SPRINGS

ALCULATION (18808 Ac) LESS THE TOTAL ACREAGE
PLATTED IN 1997 AND IN 1998 TO DATE

(MID OCTOBER), AS PROVIDED BY THE CITY
DEVELOPMENT REVIEW UNIT / PLANNING GROUP



ENGINEER'S ESTIMATE OF PROBABLE COST
RIDGEVIEW DEVELOPMENT - MDDP

DESCRIPTION aUANTITY UNIT UNIT COST EXTENSION] Incudein  IN DBPS?
fee increase?
STETSON HILLS BLVD 100-YR CROSSINGS
Twin 54" RCP/ 84" RCP
Crossing w/ Junction Boxes 1 EA § 282660 $ 282660 Y N
8'x 8 RCBC 120 LF 375 45,000 Y N
Headwalls & Wingwalis 30 cYy 300 9,000 Y N
72" RCP 120 LF 200 $ 24,000 Y N
72" RCP Flared End Sections 2 EA 2,000 4,000 Y N
FOUR 10" x 10' RCBC 150 LF 2,500 356000 N Y
Headwalls & Wingwalls 35 CcY 300 46,600 N Y
48" RCP 120 LF 80 ’ 10,800 Y N
48" Flared End Sections 2 EA 1,035 2,070 Y N
SUBTOTAL $ 763,030 377,530
5 % 8% CONTINGENCY 114,455 ng 977
10% ENGINEERING 76,303 37.7153
SUBTOTAL, STETSON HILLS 100-YR CROSSINGS $ 953.7884* ,13‘_} , ) 6 O
DUBLIN BLVD & PETERSON RD 100-YR CROSSINGS
36" CMP 24D LF § 75 $ ~48.600- N N
36" CMP Fiared End Sections 4 EA 650 ~—2-660- N N
60" RCP 120 LF 125 15,000 Y N
Headwalls & Wingwalls 25 cYy 300 7,500 Y N
10'x10' RCBC 120 LF 125 15,000 Y N
Headwalls & Wingwalis 74 CY 300 22,200 Y N
TRIPLE 10' x 12' RCBC 20 LF 1,650 -158;660- N Y
Headwalls & Wingwalls 74 o 4 300 22,260 N Y
TRIPLE 10'x 13' RCBC 120 LF 1,660 489:200 N Y
Headwails & Wingwalis 74 CY 300 22200 | N Y
SUBTOTAL $ 521,800 sq 100
5% |*5% CONTINGENCY 782851 “n’ag5
10% ENGINERIN e 52190 5 ’q 20
SUBTOTAL, DUBLIN BLVD & PETERSON RD 100.YR CROSSINGS § 652,375 69 75 5
100-YEAR STORM SEWERS g
66-inch RCP 7700 LF § 200 $ 1,540,000
60-inch RCP 1700 LF 175 297,500
54-inch RCP 1400 LF 150 210,000
e T e
SUBTOTAL $2,047,500 Y N
©% [+6% CONTINGENCY /92375 30%:125
10% ENGINEERING e e 204,750
SUBTOTAL, 100-YEAR STORM SEWERS 42-560-379 Y N




ENGINEER'S ESTIMATE OF PROBABLE COST
RIDGEVIEW DEVELOPMENT - MDDP

[DESCRIPTION QUANTITY UNIT _UNIT COST EXTENSION] inciudein  IN DBPS?
100-YEAR OPEN CHANNELS
North Boundary Diversion 1000 LF § 110  $ 110,000 N4 N
Dublin 500 LLF 95 47,500 Y N
Peterson 2100 LF 110 231,000 Y N
Basin 136-SC Minor Tributary 3800 LF 125 ~475,500. N Y
SUBTOTAL $ 863,500 |3%% so0
5 9/115% CONTINGENCY 1205251 19 °y2 5
10% ENGINEERING 86,350 | 29’ o5 o
SUBTOTAL, 100-YEAR OPEN CHANNELS $1,079,375 | —L——
H46,775
SAND CREEK IMPROVEMENTS
Phase |
Grade Control 6 EAS$ 25000 $ 150,000
Slope Stabilization 1500 LF 125 187,500
Phase 2
Grade Control 5 EA 25,000 125,000
Slope Stabilization 1250 LF 125 156,250
Phase 3
Grade Control 2 EA 25,000 50,000
| Slope Stabilization 500 LF 125 62,500
SUBTOTAL - § 731,250 N Y
15% CONTINGENCY 109,688
10% ENGINEERING 73,125
SUBTOTAL, SAND CREEK IMPROVEMENTS $ 914,063
DETENTION POND NO. 2
Pro-rated from Pond #1 1 EA § 1,872,720 $1.872,720 N Y
R S S
TOTAL ESTIMATED DRAINAGE IMPROVEMENTS COST $7,554,801




Sand Creek DBPS Pond #2 - Skysox

Assumptions-
1 Cost estimates were prepared based upon preliminary design
provided to JR Engineering by Richard Wray of Kiowa Engineering.

2 This cost estimate was prepared by comparing the actual costs related
fo the recently completed DBPS pond #1 provided by City Engineering

3 Land costs were assumed to be equal fo the current park land dedication/land value
for land outside the floodplain.

4 Land costs were assumed to be 20% of the current park land dedication fee
for land within the floodplain

5 Pond #1 and Pond #2 are essentially equal in size. Pond #1 is 240 acre-ft and pond #2
is 243 acre-fi{DBP3) and 216 acre-ft in revised preliminary design

Pond 2 Construction Cost

pond construction cost estimate $ 1,861,185
associated channel improvement cost estimate $ 895,605
Pond 2 Land Costs
Acres Cost/Acre
l_and outside floodplain 142 $ 42137 § 598,345
Land within floodplain 221§ 8427 § 186,246
Total $ 784,591

Total Land and Construction $ 3,541,381



Sand Creek Detention Basin No.

Construction Cost Estimate
item

Earthwork

Mobilization

Clear and Grub

Strip and Stockpile

Earthwork (Cut to Fill)

Replace Topsoil

Gravel Access Road

subtotal

Erosion Controf
Vehicle Tracking Pad
Silt Fence

Straw Bales

subtotal

Pond Facilities

180" wide spillway-

3' Type H RipRap

4" Type || Bedding
Mirafi Fabric
Structural Excavation

Soil Cement
Portland Cement Concrete
Ssubiotal

Revegetation

Seed & Mulch

Slope Protection Mat
subtotal

Pond 2 Construction Cost Estimate
10% Engineering

2.5% Construction Staking

5% Contingencies

2 (Skysox)

Quantity

1LS

1LS
20000 CY
381800 CY
20000 CY
1750 TN

2 EA
5000 LF
150 EA

800 CY
89 CY
800 SY
1500 CY

17000 CY
2300 TN

36 AC
6500 SY

Grand Total

Unit

Cost

$25,000.00
$10,000.00
0.80
1.00
0.90
8.00

& P R A

1,000.00
1.25
3.50

& €P &R

$ 37.00
$ 8.00
$ 2.00
$ 6.50
b 45.00
$ 120.00

500.00
1.50

£ 2

% R e PP

© A A

€ 0 & 7 & P

Total

25,000
10,000
16,000
381,800
18,000
14,000
464,800

2,000
6,250

525
8,775

29,600
712
1,600
8,750

765,000
276,000
1,082,662

18,000
9,750
27,750

1,583,987
158,399
39,600
79,199

1,861,185



Sand Creek Detention Basin No. 2 (Skysox) Channel Improvements

Construction Cost Estimate
ltem Quantity Unit Cost Total

Upstream Facilities
Grouted Boulder Drop 1-

2 Grouted Type H RipRap 756 CY $ 60.00 $ 45,360
4" Type |l Bedding 84 CY $ 800 $ 672
Mirafi 755 8Y $ 200 § 1,510
Excavation 1500 CY $ 300 % 4,500
Grouted Boulder Drop 2-
3' Grouted Type H RipRap 980 CY $ 60.00 § 58,800
4" Type |l Bedding 109 CY $ 800 § 872
Mirafi 980 SY $ 200 § 1,960
Excavation 2000 CY $ 3.00 3% 6,000
subtotal $ 119,674
Outfall
2-8'X 20" CBC's-
Slab Concrete 583 CY $ 30000 & 177,900
Wall Concrete 160 EA $ 28000 $ 44,800
Reinforcing Steel 205364 LBS $ 055 § 112,950
subtotal 3 463,284
Downstream Facilities
Demo and Remove existing Check 1EA $ 5,00000 3% 5,000
Grouted Boulder Drop 3-
3' Grouted Type H RipRap 1222 CY 3 60.00 § 73,320
4" Type Il Bedding 136 CY $ 8.00 $ 1,088
Mirafi 1222 SY $ 200 § 2,444
Excavation 2450 CY $ 300 & 7.350
Grouted Bank Lining-
2" Grouted Type M RipRap 355 CY $ 50.00 § 17,750
4" Type Il Bedding 538 CY $ 800 § 472
Mirafi 533 SY $ 200 §% 1,066
Excavation 700 CY $ 300 § 2,100
Soil/RipRap Bank Lining-
2' Type M RipRap 1485 CY $ 35.00 % 51,975
4" Type Hl Bedding 248 CY $ 8.00 $ 1,984
Mirafi 2230 SY $ 200 $ 4,460
Excavation 3000 CY $ 3.00 % 9,000
subtotal ¥ 178,009
Revegelation
Seed & Mulch 25 AC $ 50000 $ 1,250
sublofal 5 1,250
Pond 2 Channel Construction Cost Estimate $ 762,217
10% Engineering $ 76,222
2.5% Construction Staking $ 19,055
5% Contingencies $ 38,111
Grand Total $ 895,605



Feb 26 04 08:13a Kiowa Engineering Corepg. 718-630-0408

Kiowa Engineering Corporation

February 26, 2604

Mr.Dave Mijares

JR Engingering

4310 Arrowswest Drive

Colorado Springs, Colorado 80907

RE: Sand Creek Detention Basin No. 2, Springs Ranch, Colorado Springs, Colerado

Dear Dave:
T am in receipt of you cost estimate for the Sand Creek Detention Basin No. 2. The cost estimate
as prepared appears to reasonably reflect the construction cost for the detention facility and its

appurtenances. The unit costs applied are similar to those experienced when the Sand Creek Detention

Basin 1 was built. As you are aware, the cost estimats will need to be refined as the detention basin moves
into the final design phase,

Should you require additional information, please do not hesitate to contact me.

Sincerely yours,
KIOWA ENGINEERING CORPORATION

N. W
Principal

0226mwl.doc

Post-it* Fax Note

TO 11 - G \::%

0. __ML@-—“""
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— |Fax# I
Fax # e —
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SURCHARGE CALCULATION PER URS RIDGEVIEW MDDP

BASE YEAR ACERAGE FEES COLLECTED TOTAL FEES | THEORETICAL FOND DIFFERENGE

YEAR | BUILT | OUTSIDERV | INSIDE RV OUTSIDE RV INSIDE RV COLLECTED | SURCHARGE COST (COST . FEES)
POND LAND TOTAL POND LAND TOTAL

1 1999 95 47] § - % - - 1% 62,557 15,745 | & 78,302 | 5 78,302 | § 32571 | % 2973423 | & 2.162,550

2 2000 95 47] § - |3 - - 62,557 35,745 |3 156,604 |5 156,604 § 65142 1% 2973423 |5 2,051,677

3 2001 95 471 8 K - - 62,557 | § 15,745 [ § 234006 | % 2340061 % 97,713 | § 2,273,425 | $ 1,940,804

4 2002 95 A6.71 8 - |3 - s - |§ 62,158 | $ 15,645 | 312,708 | § 312,708 | § 130,076 | 5 2,273,423 | § 1,840,638

5 2003 95 6.7 § - - |8 - |3 62,158 | $ 15,645 390,510 [ § 390,510 | § 102,430 | § 2,273,423 | §  1.720,473

B 2004 o5 6.7 § - R E 62,158 15645 |$ 468,313 |$ 468,313 104802 | & 2,273,423 | $ 1,610,308

7 2005 o5 46.7] 5 126445 158,270 | § 62,158 15.645 546,115 | $ 704,385 227,165 | § 2273423 | § 1,341,873

] 2008 95 467|5_ 126445 316,540 15545 | $ 623,017 | $ 040,457 259,520 | §_ 2273423 | $§ 1,073,438

9 2007 95 67| 5 126,445 474,810 15,645 701,748 1,176,529 291,892 | § 2973423 | $ 805,002

O = gou8] . . - e5f . " cABILS. -.126,445. 8. - 33.080 | 5. T iAG,045 ] B 719,521 | . TA1260705 8 .. 324,255 8 2.273,425.|$ . 5IB.E6T

1 2000 $ 126,445 791,35 $ 1,648,674 356,618 | & 2,273,423 | § 268,132

6% 126,445 | 3 5 1,107,890 1,034,419 2 142 309 430,284 | § 2273423 |$  (299,170)

B 126,445 % .- 81,825 1.5 _1.26B,160° $7°4,183,713 1§ --2.300.873 [ §.+ 471,587 .8 = F 273423 | §  (598,037)

126,445 | § 31,875 | § 1,424,430 § 1233007 |$ 2657437 |5 512,880 |$§ 2273423|% _ (895.903)

T A06,445 8 . 31:825- § . -1,582:700-|- § 9,332,300 § .. 2.915,000| 5 =*.554;102 [-§ 2,273,423 | $ (1,195,760}

FUNDING AVAILABLE BASED ON ACTUAL RIDGEVIEW DEVELOPMENT

BASE YEAR |BASIN SURCHARGE OUTSIDE RV INSIDE RV TOTAL FEES POND DIFFERENGE
vyEAR | BulLT |PONDFEES* |FEE* ACERAGE FEES AGERAGE FEES SURCHARGE | TOTAL FEES | COLLECTED COST (COST - FEES)
1 7999] § 1,736 | § 603 95 | 3 - 60 104,160 | § 41,580 |5 145,740 | 3 145.740 | § 264577613 2,600,036
3 2000 1,840 | § 714 95 (% - 73 134,320 52,127 | § 186,442 | & 332,182 | $ 2645776 % 2,313,504
3 2007 1,025 | § 750 95 | 3 - 24918 479,375 186,750 | 5 506,075 |$ 008,257 | $ 2,645,776 | 3 1,647,519
1 2002 1,981 | § 773 951§ - 2341% 465,804 180,882 | 5 646,776 | $  1,645033 | $ 2645776 | $ 1,000,743
5 2003] § 2,059 | § 796 951§ N 119 [§ 245021 04724 |[$ 330745 % 1,084,778 | $  2,645776 660,998
6 2004] § 2,131 1% 820 95 % - 114 | § 242,934 93,480 | § 336,414 | §_ 2.321,192 | § 2,645,776 324,584
7 2005] $ 2,105 | § 845 958§ 208,525 46.7 | § 102,507 [ § 39,462 |5 141,968 2,671,685 | § 2,778,065 106,380
g 2006] 3 3,261 | § 870 457 | 105580 | § 40629 [ $ 146,218 3032698 | $ 2,016,968 | 5 (115,730

009
2010

215.9
24 13,376, 755° [
4,271,431 3,545,593

182;448}

$ $ ] ]

$ 248,995 3 - 3 - $ 4520426 |3 3,722,873 % {797,553)
b 256,500 - 3 - $ 4776926 |5 3,900,016 (% {867,910)
] 264,195 ] - 3 - 3 504112118 4104467 [ $ {936,654)
3 272,080 3 - $ - $ 5313,201 |§ 4,309,800 | § {1,003,5%1)

*ACTUAL FEES UTILIZED FOR YEARS 1989-2004, ADJUSTED 3% ANNUALY FOR 2005 AND BEYOND
*POND ADJUSTED 5% ANNUALLY FOR 2005 AND BEYOND

i

FUNDING AVAILABLE BASED ON ACTUAL RIDGEVIEW DEVELOPMENT WITHOUT RIDGEVIEW BASIN FEES 1999-2004

BASE | YEAR |BASIN SURCHARGE OUTSIDERV _ — INSIDE RV TOTAL FEES POND DIFFERENCE
YEAR [ BUILT ]POND FEES* |FEE* ACERAGE FEES ACERAGE FEES SURCHARGE | TOTAL FEES | COLLECTED COST __ |({COST - FEES)
1 1000 § 1,736 | § 693 9| - 60 - [$ 41580 41,580 47,580 2,645,776 | § 2,604,196

2 2000 1,840 [ § 714 953 - 73 S 52,122 52,122 1% 03,702 |§ 2,645776 | § 2,552,074

3 2001] § 1,825 | § 750 95§ - 249 - 186,750 186,750 | § 280,452 2,645,776 | § 2,365,324

4 2002 1,991 | § 773 %1% - 234 - |$ 180882 180,882 15 _ 461,334 2645776 | § 2,184,442

5 2003] ¢ 2,059 [ § 796 9 - 119 - 94,724 94724 15 556,058 2,645,776 2,089,718

6 2004] § 2,131 820 95 - 114 93,480 93480 [§ 649,538 2,645,776 [ 8 1,996,238

7 2,195 845 208,525 46.7 39,462 $ 1,000,031 2.778,065 | $ 1,778,034

40,629 | $ 1,361,044 $ 1555924

T 227,905 3 12 az;
I o E el 96)-p 234,745 |- 5 Fo %K = - 1§ 2:368,002° 1 ~ 4,018,753
2,545 95 | § 241,775 b - - 2,599,777 g 945,816
13 2,621 45 248,995 b - - $ 2848772 1%  3,722.873 1% 874,101
14 2012] § 2,700 95 | § 256,500 ] - g - § 3,105,272 3,808,016 [ § 803,744
15 2013] § 2,781 951 % 264,195 - 5 - $ 3369467 |§ 4,104,467 [ § 735,000
16 2014} $ 2,864 95 | § 272,080 3 - $ - 5 3641547 % 4,309,690 | % 668,143

*ACTUAL FES UTILIZED FOR YEARS 1999-2004, ADJUSTED 3% ANNUALY FOR 2005 AND BEYOND
*POND COST ADJUSTED 5% ANNUALLY FOR 2005 AND BEYOND



DRAINAGE MAPS

EXHIBIT MAP PROPOSED D.B.P.S. IMPROVEMENTS
D.B.P.S. DRAINAGE PLAN

RIDGEVIEW SUBDIVISION, EASTERLY PORTION,
MASTER DEVELOPMENT DRAINAGE PLAN
(AMENDMENT NO. 1), NOVEMBER 1999

RIDGEVIEW SUBDIVISION, EASTERLY PORTION,
MASTER DEVELOPMENT DRAINAGE PLAN
AMENDMENT NO. I1, DEC. 2002

RIDGEVIEW, NORTHEAST PORTION
PRELIMINARY DRAINAGE PLAN

REIMBURSABLE COST ESTIMATE SOUTHERLY PORTION

SAND CREEK NORTH CAREFREE TO SKYSOX STADIUM,
HYDROLOGY ANALYSIS, THRESHOLD BASIN IDENTIFICATION,
BY KIOWA ENGINEERING CORPORATION, FEBRUARY 2002.

SAND CREEK POND #2 TRIBUTARY BASIN/PLATTED
DEVELOPMENT ANALYSIS

INCLUDED SEPARATE:
M.D.D.P. - PRELIMINARY CONSTRUCTION PLANS,

PHASE II SAND CREEK CHANNEL IMPROVEMENTS
SHEETS 1 THROUGH 12



