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{303) 598-3222

September 24, 1973

Mr. DeWitt Miller

City Hall

P.0O. Box 1575 .
Colorado Springs, Colorado

Subject: Van Buren Phase VII
Drainage Report

Dear Deke:

Transmitted herewith is subject drainage report for
your review and approval.

This report, based on my discussions with Mr. Bob Martin,
shows alternative calculations and facilities for two different
methods of analysis.

The first method is that currently used throughout
the City and accepted by your department. The second is
a considerably more detailed analysis using the most current
information available from many different sources. We
feel the second method to be the only true representation
of storm runoff and hydraulic routing.

We therefore recommend acceptance “of the proposed
facilities. This report is presented in such a format as
to give a direct comparison of the two methods of analysis.
We suggest that you examine the City criteria in light of
the material presented. '

Respectfully submitted,
UNITED WESTERN ENGINEERS

&4& BV

Oliver E. Watts
- BEngineering Director

Enclosures



VAN BUREN PHASE VII
DRAINAGE PLAN

Certifications and Approvals

Registered Engineer

I, Oliver E. Watts, a registered engineer in the State of
Colorado, hereby certify that the attached drainage plan and
report were prepared under my direction and supervision and

are correct to the best of my knowledge and belief. 1

further certify that said drainage report is in accordance

with all City of Colorado Springs Ordinances and specifications
and criteria.

M

Colorado PE - LS No. 9853

Approved:

City of Colorado Springs, Department of Public Works

City Engineer Date

Comments: |
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I'. DESCRTPTION

A. Location: The project area 1s located in primarily
in the Northeasterly portion of Section 33, Township 13
South, Range 66 West of the 6th P.M., in Colorado Springs,
Colorado. The total drainage area shown on Plate Two was
analvzed, totaling 396 acres in Sections 27, 28, 33 and 34,
all of which is the Van Buren Area Drainage Basin.

The study area is bounded on the West by the Colorado
Springs Country Club, on the North and East by the natural
drainage divide within Palmer Park, and on the South by
the natural drainage divide located between Grand View
Street and Holiday Lane.

Previous subdivision plattings within the project area
have occured (mainly in the early 1960's) as follows:

1. Isaac's Addition, North of Paseo Road.

2 Austin Bluffs and Austin Bluffs Filing 39, above
Chelton Road.

3. Highland Hills and Highland Hills Filing 2, West of
Chelton Road and South of Paseo Road.

4, Country Club Addition Numbers 1, 2 and 3, and Filing
2 of Addition 3, South of Paseo Road and East of
Country Club Drlve

B. Bxisting Runoff: The significant problems with existing
drainage Tacilitics may be summarized as follows:

1. Flooding of Paseo Road from Country Club Drive to
Leslie Drive, particularly below Lees Lane as shown
in the first two photo sheets enclosed

2. Active erosion in the greenbelt North of Paseo Road
from Leslie Drive to the Golf Course, having several
exposed utilities.

3. An inadequately designed intersection at Marilyn
Road and Leslie Drive, creating unnecessary runoff
in the West curb cof Leslie Drive.

4. A natural sump along Chelton Road in Basin "DV
and inadequate means to route this flow to Austin
Drive.

5. Generally inadequate drainage facilities along Chelton
Road to positively contain and route the runoff
from Palmer Park.



6. Generally inadequate drainage of Isaac's Addition
due to the high sediment load in the existing ditch
and culvert. Two residents near the top of this
development pay several hundred dollars a year in
maintenance and repair of storm damage.

The above problems are listed in order of priority for
recommending facilities toward the allotted project funds.



IT. HYDROLOGIC COMPUTATIONS

A. Generzl: Two methods of analysis are presented,
each of which Is commonly referred to as the Soil Conservation
Service synthetic hydrograph method, as follows:

1. Soil Conservation Service Method: The method used

by So1l Conservation Service personnel and enforced

in their review of County Subdivision plans under Senate
Bill 35 is described in the December, 1972 publication

of the Denver office '"Procedures for Determining Peak

Flows in Colorado'. This method is particularly applicable
to small basins such as those of the project area.

Runoff is determined by the formula:

Qp = QAQ
Where Qp = storm runcff in CFS
Q = runoff per square mile, in this region,
taken from figure 8B. The shorter the
time of concentration, the higher the runoff.
This method therefore becomes very similar
to the various forms of the "rational"
method in use throughout the country.
A = Area in square miles
Q = runoff in inches, corresponding to the

computed curve number of the basin.
The 50 year six hour storm of 3.2 inches
was used.

The use of this method, as shown in the computatioms,
gives 1-1/2 to 3 times the runoff in range land and about
170% in developed areas, compared to City criteria.

2. C(City Method: The method in usékby the City is demonstrated
in the U.S.B.R. "Small Dams'" publication. Runoff is
determined by the formula:

_ 484 AQ
Qp = Tp-O_
Where Qp = storm runoff in CFS
A = Area, SM

runoff in inches, corresponding to computed
curves. The 50 year one hour storm of 2.0

inches was used. See the comparison in

Section II A-1 above.

Tpo = peak time, equal to Tpo =D/2Tc + D/2

tc = time of concentration
D = duration (one hour)

Q



This method assumes uniform rainfall over the entire
length of the storm, and is recommended for use by the
Soil Conservation Service and U.S.B.R. only for deter-
mining incremental hydrographs in storms of known,
unequal rainfall distribution. A common application is
in the computation of hydrographs for the "Maximum
Probable Storm™. '

The runoff curves used in this method come from
Figures 3 and 4. Figure 4 gives significantly lower
curves than those now in use by the City. For this
reason a detailed analysis of composite curves were
computed in the Vista Grande Terrace Subdivisions, based.
on the grading plans and the various house models
designed by respective builders. A summary of these
calculations follows:

Filing Soil % of Impervious Computed Figure 4 Curve No.
No. Grouping Cover Curve No.Curve No. City Criteria
9 B 33.0 78.9 79.5 04
10 B 41.2 80.9 80.2 94

The percent of various covers and Curve numbers in
the above two subdivisions were as follows:

Curve #%* Filing 9 Curve #%* Filing 10

Roofs 95 (¢.0814 95 0.1732
Streets 95 0.1927 95 0.1544
Sidewalks 95 0.0343 95 0.0381
Driveways-Patios 95 0.0181 95 0.0467
House walks 95 0.0035 95 (incl. above)
Total Impervious 95 0.3300 95 0.4124
Lawns-Landscapin 71. 0.6700 - 71 0.5876
TOTAL 78.9 '1.0000 80.9 1.0000

* per Soil Conservation Service Engineering Manual, Part IV,
Hydrology, January, 1971.

The above comparisons seem to validate Figure 4.

The use of the City method is very dangerous in basins
where the time of concentration is less than the storm
duration. An example is the computed runoff in E1 Paso
Street at the primary channel of the Van Buren Storm Sewer.
This 441 acre basin had a time of concentration of 0.411
hours (25 minutes). In 25 minutes, the 10 year rainfall
intensity in this region is 3.5 inches (Drainage Study,
Broadmoor Mesa First Filing, August 18, 1969, by Hartzell-
Pfeiffenburger). The 50 year computed runoff used a rainfall



of 57% of what could be expected for the 10 year storm.

As shown below the 50 year runoff by City Criteria should
be that of a 17 year storm. A comparison of runoffs by the
two methods is as follows:

S011 Conservation Service Method:

50% Imp.,"B" Soil, CN = 81 Tc = 0.411 hr.

10 year storm (6hour) I = Z.5" Q = 0.94"
Gp = 820 x 0.689 x 0.94 = 531.08 CFS

50 year storm (6hour) 3.2" Q = 1.47"
Gp = 820 x 0.689 x 1.47 = 830.52 CFS

|
il

—
il

25 year storm (6hour) 3.0" Q = 1.32"
Gp = 820 x 0.689 x 1.32 = 745.77 CFS

City Method:

Area = 0.689 SM I = 2.0" CN = 94 Q = 1.41

Area B (1-39)
Gp = 484 x 0.689 x 1.41
0.5 + 0.6 x 0.411
(0.747)

= 675.42 CFS (as published)

B. Soil Types: Soil Mapping and interpretations were
taken from the Iocal Soil Conservation Service for the three
soil types within the project area as follows:

Unit R9-C: Bresser Series of deep, dark, moderately
coarse textured soils, hydrologic group "B".

Unit RB-1: Stoney steep land of from 6% slope to
vertical cliffs, about 20-30% being rock outcrop.
Hydrologic group "D".

Unit R7-BD: Blakeland Series of deep, dark, coarse
textured soils, hydrologic group "A".

Range covers and vegitation types are shown on Plate
One, as taken from figure 3 of the Soil Conservation Service
publication referenced above. These covers were taken
from field trips and aerial photgraphy of the Soil Conservation
Service and this firm.

The following are the descriptions of the various cover
types shown on Plate One.



Area No. 5011 Type § Range Type § Soil Cover
(See Plate One) llydrologic Group Cover Density Complex No.

1 Re-¢ "B Pine-30% 62
2 Rg-¢ "B" Herb-40% 74
3 RB-1 "po Res.-20% 87
4 RB-1 '"nD"- Herb-20% 92
5 RR-1 "D" Pine-10% 84
6 RB-1 "p" Herb-40% g0
7 RB-1 "D Oak -40% 70
38 RE-1 "pn Pine-60% 75
9 RB-1 D" Dak -60% 62
10 RB-1 "D" Pine-30% _ 81
11 RB-1 D" Pine-40% 79
12 RB-1 "D" Res.-10% 85
13 RB-1 "n¢ Pine-20% 82
14 RB-1 "D Oak -80% 54
15 R7-BD "A" Res.-20% 70
16 R7-BD "A" Herb-40% 606
17 R7-BD "A" Res.-40% 72%
18 R7-BD "AM Herb-80% 54

* Used as Curve Number 92 in the City criteria alternative.
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FLOW ROUTING

A. Inflows to Project Area: (Basins A through E) See

Plate Two.

1. Basin Al generdates 49.6 cfs, which is concentrated
in the shown ditch.

The upper end of this ditch commonly silts full and
creates problems to the homeowners. Along the lower
end of the ditch is a 36" x 58" x 24' CMP across Leslie
Drive. This culvert will handle 54.3 cfs, if clean,
however, it is half full of silt. The lower ditch
capacity 1is 43.2 cfs. Below the culvert the sewer dike
contains the flow, however severe erosion at the green-
belt is in progress.

A lined ditch is proposed from the culvert to the
greenbelt.

2. Basin A2 generates 12.8 cfs into Leslie Drive, which
i1s swaled and has poor hydraulic control. The street
will contain 1.8 cfs near the outfall point, where curb
control is required to protect the proposed greenbelt.

3. Basin A3 is sheet flow, 28.3 cfs.

4. Basin A4 contributes 140.9 cfs in a natural channel.

5. Basin B generates 268.9 cfs to an existing 6' x 2.5' x

15.5" reinforced concrete culvert, whose capacity is 258
cfs,

6. Basin C contributes 49.5 cfs which should be contained

on the East side of Chelton Road. However, through
Sections Z-Z and AA-AA it overtops the crown. Low
runoff along this edge of pavement will run Westerly
along the South side of Paseo Road to an existing 24
inch CMP (See Plate Three). The design runoff will jump
Paseo Road and enter the main greenbelt.

7. Basin D flows 8.2 cfs into a natural sump on Chelton
Road. This sump overfills in the average worst storm of
the year and must flow between the houses @ 3223 and

3227 Austin Drive, which creates problems. Because of
severe difficulty in maintaining this routing, we propose
that the flow will be transmitted Northerly along Chelton
Road.

8. Basin El sheet flows 18.8 cfs onto Chelton Road which
collects at a low point near Grandview, thence down
Grandview. The total basin E will contribute 44.0 cfs
through a 14 foot curbed channel to the golf course. The
capacity of this channel is 370 cfs.

- 19 -



B. OStreet Summary: The following is a summary of the
ability of existing streets to accomodate the design runoff.
Capacities calculated at the cross-section points (Plate
Five} were computed to the top of the curb on the low side.

Slope Flow-CEFS Capacity

Street Basin "Type % SCS-City CES
Country Club EZA 40" Ramp 0.8 10.2 5.9 14.1
F18 40" Ramp 3.6 9.6 5.4 29.9

F15-18 40" Ramp 5.8 40.7 23.3 78.7

Grandview El 40" As R 11.0 18.8 6.8 49.8
: E-EZA 40' Dipped4.2 46.5 28.4 122.8
Marilyn F16 40' Ramp 2.7 13.6 7.8 62.1
Fl6 40" Ramp 2.7 13.6 7.8 62.5

F16 40' Ramp 5.3 13.6 7.8 36.3

Lees Lane F15-17 40" Ramp 2.0 31.1 17.9 17.9
F11 40' Ramp 5.4 11.3 6.6 36.6

Highland F9 40" Ramp 6.5 24.2 13.4 40.2
Chelton Dr. F§ 40' Ramp 5.6 20.1 11.1 37.3
Austin Dr. EF7 407 VC 1.4 27.1 15.1 23.8
F5-6 40" R 1.2 30.7 17.5 5.8

F5-6 40' R 1.2 30.7 17.5 6.2

Leslie Dr. E9 40" VC 2.6 51.7
South F9 40' VC 2.2 24.2 13.4 63.2
F8-9 40" VC 5.7 44.1 24.5 100.7

F7-9 L4407 VC 4.6 .70.5 39.6 97 .4

F7-10 40" vC . 5.8 82.4 41.9 33.3

Chelton D + F1 Special 7.2 11.6 3.3 94.8
D + F1 Special 6.4 11.6 3.3 76.2

C Special 7.2 49.5 16.6 20.2

C Special 6.4 49.5 16.6 153.1

E Special 6.0 58.1 38.4

E Special 4.0 58.1 3.8

Paseo F2 Special 2.3 7.7 72.0
F3+ Special 3.4 9.0 21.7 117.5

Fd+ Special 3.2 18.0 27.9 41.5

Fa4+ . Special 3.1 18.0 27.9 33.2

Leslie A2 Special 0.8 12.8 5.6 1.8
North A2 Special 4.6 12.8 5.6 47.2

Paseo Road from Country Club to Leslie is obviously
insufficient as shown on the enclosed photo sheets.
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IV. QUTFALL POINTS

Existing structures will accomodate the anticipated

flows as follows:

Rasin

HP #1
Al
F5+FE6
F1+F2
HP #4
F11
F11
F12
HP #6

Runof{-CFS

Structures ) ,ggg Citz
6'x2.5"x15.5'RCB 268.9 183.9
36"x58"x24'CMP 49.6 19.9
20.5'CO § 24" CMP 30.7 17.5
24" + 36" CMP 14.1
48" x 20' CMP. 504.6 151.0
3'x5'x30'RCB 11.3 6.6
23' curb outlet 11.3 6.0
Unlined ditch 51.1 28.7
Unlined ditch 679.2 222.7

Capacity
CES

258
54.
16.
7.
64 .
169,
50.
27.
0K

BN W U ~J 00N



V. INTERNAL DESIGN

The following is a summary of internal design computations
for the two alternatives shown. Computations are encloscd.

A. By City Criteria: See Plate No. Three.

1. Catch Basin Sizing: All catch basins are standard
D-10K, used with CMP outlet pipes, min. S5=1%.

Slope Throat Width Design Capacity CMP Size

Street % Feet CES In.
Chelton Sub'd 4 3.2 18
Chelton 6.4 12 9.3 21
Austin Dr. 1.4 10 15.1 21
Leslie 4.6 8(2 ea) 6.0(ea) 24
Leslie 5.8 16 16.5 30
Lees Lane 2.0 10 16.0 21
Country Club 5.8 10 7.3 21
Paseo Rd. at

Country Cl. Sub'd 4 4.0 18
Paseo Rd. at

F2 2.0 10 14.1 24

Existing outlets on Austin Drive (F5 +F6) and
Paseo Road (F11l) will be used without revision.

2. Storm Sewers are to be CMP, std corrugations,

n = 0.024 with a one foot minimum cover. Gage will
be determined by resistivity testing. The following
is a summary of the calculations.

Size Design Flow Minimum Slope
Location In . CES . -% -
Chelton 18 3.2 0.32
Chelton 21 9.3 1.3
Austin Dr. 21 15.1 3.1
Leslie Dr. 24 23.1 4.9
Leslie Dr. 42 43.6 0.64
Country Club 21 16.0 3.48
Country Club 30 23.3 1.10
Country Club 36 24.6 0.46
F12 30 28.7 1.67
Paseo 24 14.1 1.3

3. RCB: The 6' x 3' x 20' reinforced concrete
box culvert on Leslie Drive will accomodate the
design flow of 151.0 cfs under inlet control with



Location

Main Gre
Main Gre
Fl12

Paseo In
Al inlet
Lees Ln.

B.
Conserva
for desi
are disc

Normal Gut

a minimum headwater depth of 1.05 feet. The water
surface is well below the crown at the outlet, so
that the Leslie Drive storm sewer may stub 1nto the
box for energy dissipation.

4. Concrete Lined Channel: n = 0.015. The following
is the design summaTy of the various concrete channels.

Curvature and transition details are in the calculations.

Size(bxdxz) Design Flow Velocity Freeboard

Ft CFS fps Ft
enbelt 4 x 2.5 x 1.5 208.7 22.8 1.03
enbelt 4 x 3 x 1.5 222.7 19.5 1.27
2 x 2 x 1.5 28.7 6.9 0.87
let 2 x 2 x 1.5 say 30 14.3 1.31
2 x 2 x1 19.9 13.0 1.45
inlet 5Tx8"x Vert 6.6 10.0 + 0.54

5. Riprap Chanmel: =n=0.035, will be grouted, six
feet wide, four fcet deep and 40 feet long in order

to dissipate the greenbelt flow to 6.6 feet per second.

Details of a down stream drawdown are not known at
this time.

By Soil Conservation Service Criteria: The Soil
tion Service hydrology previously discussed was used
gn runoff. Other departures from current criteria
ussed below. ©See Plate No. Four.

1. Catch Basin Sizing: All catch basins are standard
D-10R, sized in accordance with the Denver Urban
Storm Drainage Criteria Manual. Since the deflector
slots and throat depth is constant in all D-10R
basins, the capacity on sloping streets is a simple
functlon of gutter flow depth (in a normal gutter
above the opening) and the slope of the street.

On submerged catch basins, the LA Country Flood
Control District Criteria was used. Outlet pipes

are an entirely separate problem. The sizing of
catch basins is summarized as follows. Design

sheets are included.

Street CFS

Chelton 8.2
Chelton* 56.6
Paseo 7.7
Austin 30.7
Austin 27.1
Austin 16.9

ter Flow Basin Width Catch Basin Flow
3 Depth Ft. Actual Capacity
Sub'd 0.67 4 8.2 8.9

5'" special#® 56.6

2.5 0.59 4 7.7 8.5
Sub'd 1.07 6 17.6 17.6
1.4 0.6 16 10.2 10.2
1.4 0.52 16 8.6 8.6



Leslie Dr.(RT) 24.7 4.6 0.36 16" 7.9 7.9
Leslie Dr.(LT) 11.1 4.6 0.16 16 2.3 2. 3%%
Leslie Dr.(RT) 28.6 5.8 0.36 16" 9.9 9.9
Leslie Dr. (LT) 12.9 5.8 0.16 161 2.5 2.5%%
Leslie Dr. (RT) 7.1 5.8 0.11 16" 1.4 1.4%%
L.eslie Dr.(LT) 33.9 5.8 0.61 16" 19.1 19.1
Lees Ln. 31.1 2.0 0.68 16" 12.0 iZz.o0
Lees Ln. 19.1 2.0 .49 16" 8.2 8.2
Country Club 20.5 5.8  0.21 16" 4.2 4.2%%
Paseo 22.5 Sub'd 1.00 8! 22.5 22.6

* Special design to accomodate ditch flow.

#*%These

may as well be eliminated due to their low capacity,

if the resulting street flows do not appear excessive.

In order to double the capacity of the above
inlets, the opening would have to be quadrupled. The
use of the cities mew "high velocity" catch basin
may not be feasible for this reason.

2. Storm Sewers are to be standard CMP as in the
City criteria, designed to flow as full as possible
under no head. The summary of the storm sewer
trunk lines is as follows:

Normal
Size of Pipe Flow Slope Depth of Flow

Street In. CES 5 Ft.
Austin outlet 24 13.1 2.5 1.20
Austin outlet 24 30.7 6.0 1.68
Austin outlet 30 30.7 2.2 1.90
Austin 18 10.2 3.9 1.12
Austin 24 18.8 3.9 1.32
Leslie 24 - 29.0 7.3 1.46
Leslie 30 41.4 - 5.8 1.65
Leslie 48 61.9 0.8 2.92
Lees Lane 24 12.0 0.9 1.70
Lees Lane 24 20.2 5.3 1.26
Country Club 30 . 24.4 2.0 1.65
Paseo 48 46.9 0.6 2.72

3. Connector Pipes are to be CMP as before. They

are designed to accomodate the required flow operating
under the maximum head (H) that will permit the catch
basin to act as if it were empty. The depth of the

catch basin alows six inches of freeboard above the

head (hi) required to-cause the outlet pipe to flow

full. (See Page 14 of the enclosed calculations.)

The sizes may be summarized as follows. Note that the
required depths under this criteria would make 6 out

of the 13 ¢atch basins on Dwg.D-10R of insufficient depth.




Design Pipe Head Head Required Resulting

Flow Length H hi Size Depth
Street CFS Ft Ft. Ft. in Ft.
Austin outlet 17.6 63 1.04 0.28 30 4.00
Austin #1 10.2 0.73 18 4.30
Austin #2 8.0 25 4,40 0.52 18 3.52
Leslie #3 2.3 28 4.74 0.04 18 3.04
Leslie #4 7.9 28 3.94 0.44 18 4.94
Leslie #5 2.5 28 0.85 0.04 18 3.04
Leslie #6 9.9 28 0.85 0.37 21 3.62
Leslie #7 19.1 28" 0.40 0.16 36 4.66%
Lesliie #8 1.4 28 0.90 0.01 18 3.01%
Lees #1 12.0 20 1.30 0.55 21 3.80
Lees #2 8.2 20 1.74 0.47 18 3.47
Country C1.#3 4.2 28 1.25 0.12 18 3.12
Paseo #4 22.5 30 0.78 0.46 30 4.46
Chelton 8.2 360 3,00 0.47 18 3.47
Paseo 7.7 45 0.50 0.13 24 2.13%

% Qutlet is submerged by design water levels in the open

channel or RCB designs.

4, Culvert Design: The two cell 8' x 4' reinforced
concrete box culvert on Leslie Lane 1s controlled by
the required inlet head of 1.00 ft. - although a
double 7-1/2' x 4' would work at the inlet. However,
the 8" x 4' would allow the Leslie Drive culvert to
stub in midway down without affecting the headwater.

5. Open Channel Design may be summarized as follows,
where channcl size 1s b x d x z. Curvature and
transition design are in the calculations.

Maximum Minimum

Size Design Flow  Velocity Freeboard
Location Ft . CFS fps Ft
Chelton 2x1.5x2 56.6 15.6 0.48
Greenbelt 5x3.5x1.5 636.4 32.1 1.06
Greenbelt 5x3.5x1.5 679.2 30.6 0.97
F12 4x2x1.5 51.1 8.1 0.49
Al 2x2x1.5 49.6 27.9 1.10
Lees Lane 5'x8M"xVert 11.3 15.5 0.52
Paseo Inlet 2xZx2 38.5 9.9 1.02

The grouted riprap section at the end will be
9 x 6 x 1.5 and must be 85 feet long to provide
a velocity of 6.3 fps on a level slope. Details
on downstream drawdown will be taken into account on
the final design.
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V1. COST ESTIMATE

A. City Criteria: The following is the estimated
cost of the lacilities shown on Plate Number Three, as
computed by existing City criteria. This is given for
comparitive purposes only and is not our recommended design.

Item Quantity Unit Cost Total
18" CMP 375 LF $ 25.00 $ 9,375.00
21" CMP 500 LF 27.50 13,750.00
24'" CMP 255 LF 30.00 7,650.00
30" CMP : 140 LF 30.00 4,200.00
36" CMP 210 LF 25.00 5,250.00
42" CMP 120 LF 25.00 3,000.00
6'x3'x20" RCB Lump Sum 5000.00 5,000.00
4' catch basin Z ea 800.00 1,600.00
8' catch basin 3 ea 1300.00 3,900.00
10" catch basin 3 ea 1500.00 4,500.00
12' catch basin 1 ea 1600.00 1,600.00
16" catch basin 1 ea 2000.00 2,000.00
Ditch Paving 1670 SY 9.00 15,030.00
Ditch excavation §

embankment 3000 CY 2.00 6,000.00
Grouted Riprap 50 CY 35.00 1,750.00
Utility relocations Lump Sum 10000.00 10,000.00
8" vertical curb 500 LF 6.00 3,000.00
2" paving § base 250 SY 6.00 1,500.00
Sub total $ 99,105.00
10% Contingency 9,910.50
TOTAL $109,015.50

B. Detailed Analysis: The following is the estimated
cost of Tacilities shown on Plate Number Four, which is our
recommended preliminary design. Substantial revision may
be required due to the extensive utilities now in place,
however, the cost should be realistic.

Ttem Quantity Unit Cost Total

18" CMP 700 LF $ 25,00 $ 17,500.00
21" CMP 20 LF 27 .50 550.00
24" CMP 650 LF 30.00 19,500.00
30" CMP 500 LF 30.00 15,000.00
36' CMP 65 LF 30.00 1,950.00
48" CMP © 280 LF 30.00 8,400.00
50"x31" CMP 120 LF 40.00 4,800.00
Dbl 8x4xZ20 RCB 1 ea Lump Sum 7,500.00
4' catch basin 2 ea 800.00 1,600.00
6' catch basin 1 ea 1000.00 1,000.00
8' catch basin 1 ea 1300.00 1,300.00
16' catch basin 11 ea 2000.00 22,000.00
5' special catch basin 1 ea 1000.00 1,000.00

- 54 -



Ditch Paving 2300 SY 3.00 20,700.00
Ditch excavation §

embankment 3000 CY 2.00 6,000.00
Grouted Riprap 190 CY 35.00 6,650.00
Fence relocation 385 LF 0.50 192.50
Utility relocations Lump Sum Lump Sum 10,000.00
8" vertical curb 500 LF 6.00 3,000.00
2" paving § base 250 5Y 6.00 1,500.00
Sub total $150,142.50
10% Contingency 15,014.25
TOTAL $165,156.75

As the above estimate exceeds the contract amount of
$120,000.00, the following items are specified for consideration
of elimination from the project, listed in order of least
priority.

Deleted ltems Total Cost Revised Project Cost
1. 4-16' catch basins $ 8,800.00 $156,356.75

2. Lower Chelton Road 11,387.86 144,968.89

3. Austin Drive outlet 11,489.50 133,479.39

4. F12 Ditch 9,247.37 124,232.02

5. Upper Chelton Road 10,780.00 113,452.02

6. AZ curbing & outlet 1,408.00 112,044.02

7. Marilyn-Leslie Intersection

Revision

The merits of these deletions were previously discussed,
but will be summarized here:

1. These basins do not catch enough water to be
feasible, however, the 38.5 cfs in Paseo Road
at Leslie would become 44.7 cfs and the 22.5
cfs at Country Club would become 26.7 cfs.

2. These facilities prevent 56.6 cfs from crossing
Paseo Road, however, this road serves only the Park
and the caretaker's dwelling.

3. The existing outlet works for the 10 year storm, but
two years ago the house downstream got water in
the basement.

4, Deletion of this item would create a flow of 23.9
cfs over the top of the existing ditch onto the
golf course.



Deletion of this item would create an 8.2 cfs
flow across two very beautifully landscaped lots.

Deletion of this item would very possibly result in
a washout of the proposed concrete ditch.

Deletion of this would create a severe problem
in the flow routing - the runoff splits here and
goes down both streets.
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