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Cityot

[ %

1290 S. Public Road
Lafayette, CO 80026
(303)665-5588

fax 665-2153
LETTER OF TRANSMITTAL
Date: January 29, 1998
TO: Dan Burroughs

Drexel Barrell
4840 Pearl East Cir. Suite 114

Boulder, CO 80301
FROM: Peter F. Johnson P.E.
City Engineer
RE: Drainage Way #7

Here is a copy of the study done in 1986 which forms the basis of our disagreement with the
UDFCD contract and City of Lafayette liability for costs related to drainage way #7. Call if you
need anything else before next week.



Storm Sewer Keport and Calculations
Pt
Drainageway {#7

City of Lafayette, Colorado

December 1986

Prepared By

Patric N. Sorenson, PE
City Engineer

Department of Public Works
Lafayette, Colorado
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Summary

This design report is prepared to summarize the previous
data pertaining to the northern 1/4 mile segment of
Drainageway #7 and to provide design recommendations for the
completion of this segment. The southern 1/&4 mile segment
of Drainageway #7 was rough graded in 1983 to serve as the
outfall for the detention pond system to Centaur Village
West, & townhcme development on the south side of South
Boulder Road at the west end of Lzfayette. This rough
graded portion has sufficient capacity for the detention
pond outlet and the flow rate determined in the report fer
the northern 1/4 mile segment of Drainageway #7. Aside from
erosion protection at the outlet for the northern segment,
other modifications to the  southern segment are not
necessary until further development produces additional

drainage to this segment.

The necessity for the completion of the northern segment of
Drainageway #7  results from the completion of the
surrounding developments which include Centaurus
High School to the east, Centaur Village West to the west,
Centaur Village North to the north, and most recently, the
widening of South Boulder Recad from two lanes to five lanes
including the installation of a storm sewer system that
outfalls at the northeast corner of Centaur Village West.
}

The findings in this report and the design drawings conclude
that a 29"x42" 16 ga. CMP 1) will sufficiently carry the

Q00
Boulder Road and minor flows from Centaur Village West, 2)

of 29 cfs from the 30" RCP storm sewer outfall at Scuth

is best suited for the existing land uses and topography,
and 3) is economically advantageous t¢ construct versus

other alternatives (except 36" CMP). With minor adjustment



of utilities, apparently CATV and an 18" storm sewer, the
29"x42" pipe can be installed in the 12'drainage/utility
gasement zlong the east side of Centaur Village West.
Consideration should be given to 30" spiral ribbed metal
pipe, a2 new pipe entering the market, possibly as a bid

zlternate to the arch pipe due to ease of installation.

The fellowing portions of the report include an investi-
gation of the hvdrology and hydraulics with exhibits. The
exhibits include only portions of complete reports, manuals,
and plans that apply to this design and report for

Drainageway #7.



Hydrologic Considerations

The  three key items for determination of  basin
characteristics for the wupper reack of Drainageway #7
include; 1) the Phase B design of the Boulder County/City of
Lafayette/Urban Drainage and Flood Control District Major
Basinwide Plan prepared by Camp-Dresser and McKee, Inc.
dated December 1980; 2) the Storm Drainage Master Plan
Report for Centaur Village Nerth in Lafayette prepareé¢ by
Design Studios West dated February 1984; and 3) the Sterm
Sewer Calculations for South Boulder Road prepared by

Centennial Engineering dated May 1984,

According to the Camp-Dresser and Mckee report, the basin
for Drainageway #7 lies approximately 1/2 mile north of
South Boulder Road te 1/4 mile south of South Boulderf Road
from slightly west of Highway 42 to the planned location for
Drainageway #7 (Exhibit A). This report specifies a Q100 of
280 cfs for Drainageway #i7 at South Boulder Road (See EReport
Sheet 21 of 31}, however, this report indicates the lznd
development for the basin as being irn the conceptual design
stage. (See Report Commentary for Sheet 15 of 21) Since
this report was prepared, changes were made to the basin
defined in the report during the development of Centaur
Village North and South Boulder Road. These changes, more
particularly descriBgd as follows, results in a @ of 26

100
cfs for Drainageway #7 at South Boulder Road.

The report for Centaur Village North by Design Studics west
(Exhibit B) was completed four years after the report by
Camp-Dresser and McKee, During this four year period,
approxXimately 60 acres of single family homes  were

built-out. About half of this area was planned Dby



Camp-Dresser and McKee (See Report Sheet § of 21) to be
picked up by local interceptors and dropped into Drainageway
#7, however, the developer for Centaur Village North
modified this plan and directed these flows to Drainageway
#6. Thus, in ‘1984, the report by Design Studios West
defined two parcels, a 26 aere and a - 34 acre tract as
falling into Drainageway #7 with all other parcels te the
west as being responsible for the routing of their drainage

apparently to the south.

The routing of rthe cdrainage from these two parcels was
further modified in the <report by Centennial Engineering
(Exhibit €) to allow for the 26 acre parcel to drain
Drainageway #7 at South Boulder Road. Centennial
Fngineering planned for the 34 acre parcel drzinage te the
directed to the south, then to the east and tie into the
southern 1/4 mile segment of Drainageway {7, Centennial
Engineering designed the storm sewer system on South Boulder
Reoad to provide for & meximum outlet flow to Drainageway #7

at Socuth Boulder Road of 1.00 x area or 26 cis.

Based on the above data which is more specifically described
in each ¢of the reports, the QlOO for Drzinageway #i7 at South
Boulder Road is 26 cfs. Adding the on-site runocff at the
100 vear rate allowed by the City of Lzfayette Storm
Drainage Design and Technical Criteria Manual for those
portions of Centaur Village West (Exhibit D) that presently
drzin freely to the - east, results in an additional 3 cfs.
Disregarding routing calculations, the final design <figure

for the 100 year discharge is 29 cfs.

Following are the hydraulic considerations, calculations and
recommendations for carrying the 26 cfs from South Boulder
Road plus the 3 cfs from Centaur Village West to the
existing earthen channel 1/4 mile south of South Boulder

Road.



Hvdraulic Considerations (See Exhibit E for Coefficients)

The key design criteria is-to contain QlOD of 29 cfs for
Drainageway #7 from South Boulder Road to the existing
earthen channel 1/4 mile south of South Boulder Road. L
review of the existing profile shows that a minimum slope of
0.57 will fit well with the southern portion of this segment

of Drainageway #7. The alternatives of convevance reviewed

are as follows:

1. Grass-lined with Concrete Trickle Channel

n =0.015 x 8 = Q.12
ETrass
n =0.030 x 4 = 0.12
grass

= 4.02 ft/s 0.2¢

0.24 & 12 = 0.020

VA = 4,02 x B = 43 cfs
}

O
"

Estimated Cost 1300' x §$30/ft $39,000

(channel const. only)

Although the grass-lined channel 1is advantageous «ith
respect to capacity with only a slight increase in depth, an
open channel will not work well with the existing land uses

and topograpny.



2. 36" Diameter Corrugated Metal Pipe

2 B
V = (1.49/0.018)(3/4)23(0.005) % 4.83 £t/s
2
Q=4.83 x wmx 3 /4 =34 cfs
Estimated Cost 1300t x $22/ft $26,600

{pipe const. only)

The height of the pipe will not work well with the existing
topography.

3, 30" Reinforced Concrete Pipe

. 9
Vo= (1.49/0.012)¢2.5/2)23(0.005)2 = 6.42 £r/s
Q= 6.24 x % X 2.52/& = 32 cfs
Estimeted Cost 1300 x $27/ft $35,100

(pipe const. oniy)

The height of the pipe, especially at the bell, will not

work well with the existing topography.

4. 29" x 42" Corrugated Metal Pipe

V = (1.45/0.018)(0.69)%/3(0.005) 2 = 4.57 f£t/s
}

Q= 4.57 x 6.5 = 30 cfs

Estimeted Cost 1300 x $25 ft $32,625

(pipe const. only)

The installation cost and quality may be slightly adverse

due to uncommon use,



5. 30" Spiral Ribbed Metal Pipe

)
V= (1.49/0.011)(2.5/4)% 30,0052 = 7.00 £t/s
? .
Q=7.00 x7mx2.55/4 =34 cfs
Estimated cost 1300 x %25 $32,625

(pipe const. only)

The availability could cause significant cest inecrease.

Existing Channel

102 10t
] & .
7 = 41
') -_— 5 £
Vo= 1.49 25 2f3(0.002)1/~ 2.6 ft/s
0.03 20
Q=2.6x 25 = 65 cfs

Detention Pond Cutlet (8" PVC w/3' head)

Vv =0.61N2(32.2)(3') = 8.5
y
Q=8.5xm x 8/4.144 = 3 cfs
rg 3 3 - = 5 . = ? o~
Available Capacity Qchannel onnd €5 - 3 = 62 cis
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STORM DRAINAGE MASTER PLAN REPORT

FEBRUARY, 1984

}

PREPARED FOR :

Tull Constructlon Company
1346 Plaza Court North, Sulle 4B

Lafayette, Colorado
PREPARED BY :

Deslgn Studios West, Inc,
Landecape Archltecturs, Planning, Engineering

1422 DekanySt, Suite 31
Denver,Colorado 80262
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CERTIFICATION

The calculations included in this report are based on procedures
prescribed by the Lafayette Department of Public Works; in many cases
these procedures, while rezsonzble for the Denver Mpu.ropo,"' itap azrea,
do not represert the best avzilazble techniques for bhydrological
analyses of low density develomments.

As a result, tbe calculations can only be certified to the extert that

they are properly executed within the formulz prescribed; they are not
pecessarily in accordance with my own professionzl judgement.

Dated: E—éfym _/L1[. "65"'[

S.igIIECi @W/A [ LZM‘E/%/

Davis C. Holder, P
Colo. Reg. No. 4589

Slgned ,., / ﬁé?z;#

u,hﬂahn C.E.
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1. PURPOSE

The purpose of this study is to provide a report of the existing and the probable
future hydrologic conditions of the study area as an aid in future development in
accordance with the recommendation of Major Basiowide Planning., Phase B Develooment
of Preliminarv Plan, :

This report will exazmine the existing and proposed "on-site" draipezge systems and
will 21so recommend appropriate and general "on-site' storm drzinpage improvements
{according to Storm Drainage Design and Technical Criteria, August 1980) for those
lands as vet undeveloped.

This report is divided into three seqtions. First is a discussion of each sub-basin.
Second is a discussion of each major Drainageway. Tonird, this report will present 2
probable timetable of future development relative to storm drzinzge improvements.

2. DESCRIPTION OF STUDY AREA

The study area of this report is located in sections 3 and 4, T.1 5., R.69W. & P.M.
in the city of Lafavette, state of Cglorado. The area lies north of South Boulder
Rozd and south of Baseline Roed. The zrea is bordered on the east by Carr Road z2nd a
portion of the proposed U.S. 287 By- s realignment, and on the west by Greenlee
Reservoir, Goodhue Ditch, Hecla Reservoir and a small drainzge ditch fircm the S¥W
corner of Hecla Reservoir to South Bgulder Road.

The study area epcircles ¥aneka Reservoir but this report does not consider Wanska
Reservoir as a part of the storm dreipage imporvements to the stidy area; however,
tbe outfall irom ¥apeka Reservoir|is into Drainmageway 5 of the Urbap Drainage and
Flood Control Districts Major Basiryide Plannipg, Phase B Develodment of Preliminary
Plap. According to that report the Waneka Reservoir embanknent is high enough to
store the 100 year storm event £ the areas that are tributary to the reservoir.
The study arez is located within Major Sub-Basins 5, 6, and 7 of the above mentioned
report.

Existing development in the study area is predominently single family residences with
some agricultural and commercial lang. The probable future develomment will replace
the agricultural land with single family residences. Proposed land uses are
predominantly single family residences and some townhomes and’ condominiums. There is
also acreage proposed as park dedication, a small area proposed as duplex development
and another small area as comnercial development.




e B B womi! v BRE T e G A el 0 BN RS

.

i

- iay

L

- ikl

[

3. C.*'-!l'I‘ERIA

The criteria for this report were tzken from the City of Lafayette and Surrounding
Unincorporated Areas of Boulder Countv, Colorado Storm Drzinage Design and Techmcal

Criteriz, August 1980 and Amepdment No. 1, May 1982 (SDD & TC) as required by item
2., ¢. of Cen'caur Village North Master Plan Ac,reement July 19, 1983.

Pa.rtiuular attention was paid to the prelimipmary plans of Citv of Lafavette, Boulder
County, Major Basinwide Planning, Phase B Development of Prelimipacv Plan in zn

attempt to follow the direction set forth in that report.

4. Sub-Dasip Analvsig

The study area is divided into seven sub-basins. The division into sub-basins is -
based largely oa hyérologic conditions but also reflects ownership boundaries and
proposed land use.

- Each sub-area is classified according to the control of *he land with respect o

ownership. Each sub-area clazssification preceeded with the letter "O' is an zrez ou:

of the control of the Centaur Village North developer. Refer to the enclosed map
Cem,aur Village North, Storm Drainage Master Plan.

In det L-EI'THIDID.D flow rates the propased land uses were tzken Ifrom the Centaur Village
North Master Plan. Future land uses (outside the Master Plzn) zre most probably
single family developments. Historic flow rates are comerzble to flow rates from
unimproved zreas, greenbelts, and agriculturzl land. This report does take exception
%ith the rumoifi CO‘—“IJ.ICIEDt for undeveloped areas for the 100 vezr storm. This
report uses 0.40 for the value where SDD & TC in Teble 4 uses 0.60.

Zach sub-basin has an associated "design point" shown on the mep as tbe sub-basin
letter inside z hexagon nezr the point of outfzll of the sub—basin. The informetion
shown oo the map at these points is the approximate peak runoff flow rates for the 10
vear and 100 year storms reflecting eusn.lng andg propos-ﬂa (SDD &TC) detentiion
volumes.

Sub-basin A

Sub-basin A is. 66 acres in area and is divided ‘into 4 sub-aress. The outfzll from
sub-basin 4 is into an existing channel on the north side of Emma Road whick is in
the location of Draipageway -5 of Major Basinwide Planning, Phase B.

Sub-area OAl will probably develop as single family homes and will require
approximately 0.91 ac~-ft and 2.22 ac-ft of detention for the 10 year and 100 vear
storms, respectively. Maximum detention release rates are 4.8 cfs and 20.0 cfs for
the 10 year and 100 year storms, respectively. Outfall from detention for sub-area
OAl should cross sub-area A4 by drainage swale and should not be channeled through
detention ponding for sub-areas A3 and Ad.

Sub-area QA2 is embankment for Waneka Reservoir and will remzin essentially in its
present state. The runoff fram sub-area OA2 should be directed across sub—area Ad
and into Drainageway 5. :
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Sub-area A3 is presently unimproved except for farm buildipngs in the extreme NW
corner a2nd is proposed as a ;,ov.nhomes/condo development. The runoff from sub-arez A3
is to be detained with runoff from sub-area A4 at sub-zrea A4. Stomm runoff from
sub-area A3 should be chanpneled in the gutters across sub-azrez A4 to detention.
Sub-zrea A4 is presently unimproved and is proposed as single family development.
The reguired detention for sub-areas A3 and A4 will be approximately 2.73 ac-ft and
4.70 ac-ft for the 10 year and i00 year storms respectively. The maximum detention
release rate for sub-areas A3 and £4 will be approximately 9.8 cfs and 41.0 cis for
the 10 vear and 100 year storms respectively. The detention pood should be located
near the SE corper of sub-arez A4 znd outfzll into Dreinagewzy 5.

Sub-bezsin B

Sub-basin B is cu:‘renuly under construction 2s 2 single family cnve}.o;mam £ 200
wide strip is reserved for the reazlignment of U.S. 287 By-Pass.

Sub-area 081 is a single family develoment of zpproximately 25 acres. The storm
drainage for this sub-area is divided. Approximately four-Ififths of the area is
drained into onsite detention (sub-arez OB3) 2nd the remaipning 1/5 is draiped into
Drainageway o directly. The existing detention volume {(sub-areaz 0OB3) is
epproximetely 1.8 ac-it. S50 & TC reguirements estzblish 2 detention volume of 2.8
ac-Iit for sub-zrez 031 for the 100 year storm. The existing storm runoff from this
sub-zrea for the 10 vear and 100 vear storm are 14 cfs apd 25 c¢fs respectively.
These velues refiect detention ponding that is currently existins.

Sub-area 082 is the proposed right-of-way for the rezlignment of U.S. 287 By-Pass.
Most probably the storm run-ofi from 0B2 will drain ipto Drzinageway 5 without
detention. The estimzted pes.k runoffs for the 10 vear znd 100 vear storms are B cfs’
and 15 cfs respectively. Preliminary design of Drainzgewsy © indicates sufficient
capacity to carry the 100 yezr storm from it's T.l'lbu'tD""Y areaz (sub-basins "A" and
ItB 1)

Sub-besin C

Sub-basino C contains approximately 54 acres and is comprised mostly of an existing
single family development. The remainder is proposed as townhomes/condos and
apartment development. The required detention for sub-area Cl is determined to be
0.39 ac-it for the 10 year storm and 0.76 ac-ft for the 100 year storm. The meximum
detention release is 1.4 cfs for the 10 year stomm and 6 cfs’for the 100 vear storm.
The outfail from sub-area !Cl should be into the existing gutter system on Caria
Drive. Storm runcff from sub-area Cl that is conducted by gutter will flow along
Caria Drive to the south to a low point in Caria Drive between Delphi Drive and
Atlantis Drive. At this point storm water in Caria Drive is conducted by curb inlet
to 2 drainage swale that runs east, jolning & drainage ditch that runs south to South
Boulder Road along the east side of sub-area OF3. A matural swale that lies west of
Delphi Drive historically drained a portion of sub-area Cl. This swale could be used
to channel some of the storm runoff across sub-area 0C2 and eventually into an
existing drain which begins at the SE corner of sub-area 0C2.
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Sub-area 0C2 is an existing single family development. The draipage of sub-area 0OC2
is generally in a southeasterly direction ultimately outfallipng into an existing
ditch which begins at the SE corner of this sub-area and runs south to the beginning
of Draipageway 6 a2t South Boulder Road. A detention pond located near the south end
of Hermes Circle provides detention for roughly 8 acres. The outfall from this pond
is piped to the southeast. The proposed improvements for sub-basin D .will conduct
this outfall into Drainagewavy 5. The remainder of land east of Caria Drive is
draiped by gutier to the SE corner of the sub-area. The postion of sub-zrea 002 west
of Caria Drive drains to Cariz Drive then to =z. low point in Cariz Drive just porth of
the Public Service Company utility easement. There, storm water is copducted to 2
drzinage swale by curb irlet. The drzinage swale runs east to the drain ditch that
runs south to South Boulder Roac zlong the east side oi sub-arez OF3.

Sub-basin D -

Sub-~basin D contains approximztely 96 acres apd is comprised of propossd school
dedication, greenbelt, single family and multi family bousing and U.S. 287 By-Pass
R.0.¥. The outfzll from sub-basin D is into Draipageway 5 at South Bouldaer Road.

Sub-area 0Dl is proposed by others to have a detention volume of 3.72 ac-ft. This
volume compares to a reguired detention volume of 2.31 ac-It for the 100 year storm.
Detention releazse fram this pond is proposed to be 15 cis for the 100 year storm.
The meximum detention release is approximately 21 cis for the 100 yezr storm. The
required detention volume and the maximum detention release rate for the .10 year
storm are 0.95 zc¢-ft and 5.0 cfs respaciively. Detention release from the proposed
storage for the 10 vear storm is estimazted to be roughly 10 cis. Outizll Ifrom
sub-zTez 0Dl is proposed to be piped into Draipageway 5. :

Sub-area 0D2 is proposed as part multi-family development with the remainder probably
to be developed as multi-family ip the future but not proposed &t this time. The
required detention volune and the maximum detention release rz:e for the 10 year
storm are 2.8 ac-ft and 13 c¢fs, respectively. The required detention volume is
approximately 6.2 ac-ft for the 100 yvear storm. The maximum detention relezse rzte
is 33 cfs for the 100 year storm. Outfail from sub-area OD2 is into Draipageway S.

Sub-area 0D3 is proposed as school dedication. The required detention apnd maximum
detention release for the 10 year storm are 0.45 ac-ft and 2 cis. Required detention
and meximum detention release rate for the 100 year storm are approximately 1.1 ac-It
and 9 cfs respectively. Outfall from the detention poand should be conducted across
sub-area 0D2 either by pipe 'or by drainage swele to Drainageway 5.

Sub-area 0D4 is proposed as a permanent greenbelt and sbould reguire no detention
storage. Outfall from this sub-arez is into Drainageway 5.

Sub-area 0D5 is the right-of-way for the realignment of U.S. 287 By-Pass and
Drainageway 5. Runoff from this sub-area will be conducted along the highway in side
ditches and sbould be transferred into drainageway 5 at South Boulder Road.














































































