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PHASE IIT DRAINAGE REPORT

For

THE MEADOWS
Filing No. 17, Lots 5 and 6

Located northeast of Meadows Boulevard and Prairie Hawk Drive
Section 34, Township 7 South, Range 67 West,
Town of Castle Rock

Prepared for:

Castle Rock Development Company
3033 E. First Avenue Ste. 410
Denver, CO 80206

Prepared by:
CVL Consultants of Colorado, Inc.
7901 E. Belleview Ave, Suite 150

Englewood, CO 80111
Phone (720) 482-9526

February 15, 2005



Engineer’s Statement:

The enclosed Phase III Drainage Report and exhibits were prepared by me, or under my
direct supervision, and are correct to the best of my knowledge and belief. Said Phase III
Drainage Report has been prepared in accordance with applicable Town of Castle Rock
criteria and is in conformance with the master plan of drainage for the affected area. I
accept responsibility for any liability caused by negligent acts, errors or omissions on my
part in preparing the report. SSESSN

Owner’s/Developer’s Statement:

As Owner/Developer of land(s) identified within this report; I agree to proceed,
implement, and comply with all recommendations and requirements outlined herein.

Mot T Wetee . Z-15-05

Castle Rock Development Date

Town of Castle Rock Approvals:
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| I GENERAL LOCATION AND DESCRIPTION

1.

‘ D A. Location

The Meadows Filing No. 17 contains Lot 5 and Lot 6 of Block 1
with a total area of approximately 48.5 acres; offsite basins from
Outfall 4 and Outfall 5 are 9.0 acres and 43.6 acres respectively.
Please refer to the vicinity map located in the appendices.

The'project is located in the northwest quarter section of Section
34, Township 7 South, Range 67 West of the 6" Principle
Meridian. '

Meadows Parkway (146 ROW) is adjacent to western boundary of
the property and Prairie Hawk Drive (120’ ROW) is adjacent to the
southern boundary. The site is bound on the northeast by the
AT&SF railroad (100° ROW).

Lot 5 and Lot 6 are a part of the Meadows Filing No. 17 proposed

- development. Filing 17 is designated for commercial, office, or

industrial uses which covers the northwest and northeast sides.
Filing 18, south of Prairie Hawk Drive, is designated as single-
family and multi-family uses.

B. Description of Property

1.

Generally the existing topography élopes vary from 3% to 10%

- draining in a northerly direction. The landscape is void of trees

and shrubs and covered in natural grasses. The property soil is a
well-drained, sandy loam of the Bresser series.

There are no existing drainageways that traverse through the site;
however two small natural swales are present, one draining to the
existing 72” culvert under the railroad and the other that terminates
approximately 300 feet upstream of the previously-stated swale.
Plum Creek is located northeast of the project boundary.

The proposed development of Lot 5 & Lot 6 will consist overlot
grading, installation of water, sewer, and storm drainage utilities,
private drives and minor access improvements to Prairie Hawk
Driven and Meadows Parkway. This is in anticipation for the
development of a movie theater and other commercial, office, or
industrial uses that are unknown at this time.



C. Irrigation facilities

There are no known irrigation facilities present on the site or near the
project boundary.

D. Existing and Proposed Land Uses

Currently the land is vacant and unused; previously it was utilized for
agricultural purposes. The proposed development will consist of
commercial, office, or industrial uses. Generally, the site will be overlot
graded to create pad sites with slopes varying from 1% to 3% draining in a
northerly direction.

II. DRAINAGE BASINS AND SUB-BASINS

A. Major Basin Description

1.

The Phase II Drainage Study for The Meadows Filing 17, by CVL
Consultants addressed the development of the entire Filing and was
referenced in the drainage design of Lots 5 & 6. However, the
proposed design herein differs from the underlying Phase II Drainage
Report. Engineering Partners Inc.’s Phase III Drainage Report for
Meadows Filing 18 describes the basins upstream of lots 5 and 6.
Flood Insurance Rate Maps (FIRM) Community Panel Numbers
080050 0170 C and 080050 0188 C show the site is in Zone “X”
which is classified as areas determined to be outside the 500-year
floodplain.

East Plum Creek is east of the subject property and the 6400 South
Tributary is located to the west. The property drains to East Plum
Creek, a tributary of Plum Creek that feeds Chatfield Reservoir.

According to the U.S. Department of Agriculture Soil Conservation
Service’s “Soil Survey of Castle Rock Area, Colorado”, the soil is
made up of Bresser sandy loam (Br B), classified as hydrologic soil
group “B”.

B. Sub-basin Description

1.

Historically, the site drains east and northeast toward the Atchison
Topeka and Sante Fe (AT & SF) railroad. The east half of the
property drains to an existing 72” culvert under the railroad and is
further conveyed to East Plum Creek via channel on the other side of
the railroad tracks. The west half drains to the ditch along side the
railroad, which conveys storm water to a storm drain system in



Meadows Parkway. Said storm drain outlets into East Plum Creek
approximately one-quarter mile northeast.

2. Currently, Filing 18 releases undeveloped flows from the land lying
south of lots 5 and 6 onto the site via culverts under Prairie Hawk
Drive at Outlet 4 & Outlet 5. Per the Filing 18 Phase III drainage
report, it is anticipated that with the development of Filing 18, that
both of these off-site basins will provide their own detention and
water quality to maintain release at historic rates. The design of the
downstream storm drain system accounts for handling the 100-year
release rates for both of these outfalls.

III. DRAINAGE DESIGN CRITIERIA

A.

Regulations

Because the project site is smaller than 160 acres, the Rational Method as
opposed to the Colorado Urban Hydrographic Procedure (CUHP) is used
to calculate runoff. The detention volume calculations are performed in
accordance with the Town of Castle Rock Public Works Regulations
(TOCRPWR). Water quality volumes and outlet structure are designed
per Urban Drainage and Flood Control District (UDFCD) criteria.

Development Criteria Reference and Constraints

1. The “Phase II Drainage Report for Meadows Filing 18” by

 Engineering Partners, Inc. is referenced with respect to the offsite
basins that are tributary to the project site via two existing 36” storm
drains under Prairie Hawk Drive. “Phase II Drainage Report, The
Meadows Filing No. 17” by CVL Consultants of Colorado, Inc.
describes a preliminary plan that includes the project site. However,
the horizontal layout and drainage design presented in that report
varies from this report. '

2. The Phase III Drainage Study for Filing 18 describes the off-site
basins, Outfall 4 and Outfall 5, located in Filing 18 that impact Lot 5
& Lot 6 drainage designs. This information is taken into account in
this design.

3. The surrounding area is mainly undeveloped at this time; consequently
there are few existing conditions that affect the development of this
site. Development of Lot 5 & 6 will connect the existing 36” storm
drains crossing Prairie Hawk Drive to the proposed storm drain system
that is proposed throughout the site. Filing 18 intends to provide
detention and water quality for the off-site basins prior to releasing the
flows at historic rates. Developed flows and will be passed through



E.

the -existing 72” culvert under the tracks into the proposed regional
detention facility where detention will be provided for the
development of Lot 5 & 6. Water quality will be provided for the
entire upstream basin in the regional facility as well.

Hydrological Criteria

1. One-hour point values were obtained from Table 401 of the Town of
Castle Rock Public Works Regulations.

2. The Rational Method was utilized to calculate storm runoff through
the use of Standard Form SF-3 and StormCAD.

3. Required detention volumes were computed for the 10-year and 100-
year events per the TOCR PWR. UDFCD was used to determine
water quality volumes based on a 40-hour drain time. Stage-storage
tables and graphs are used to determine associated storage elevations.
Historic release rates are determined per the TOCR PWR for the
applicable soil type and contributing basin area.

4. The 5-year event was used for minor storm analysis; the 100-year
event was used for the major storm analysis.

5. Water quality capture volume is calculated per the Urban Drainage and
Flood Control District’s criteria, Volume III.

Hydraulic Criteria

1. The storm drain network onsite is designed to convey the developed
100-year runoff, as well as the 100-year historic discharge from the
upstream basins, west of Prairie Hawk Drive (designated as Outfalls 4
and 5 per the Filing 18, Phase ITI Drainage Report). Storm drain stubs
to each pad site are sized for the 100-year event. This network of pipe
will convey runoff to the regional detention and water quality facility
located east of the tracks. The pond is sized for the detention and
water quality volume required for lots 5 and 6 and the water quality
volume for the upstream basins at Outfall 4 and QOutfall 5. StormCAD
is used to determine hydraulic grade lines, pipe sizing, and flow
routing.

2. Urban Drainage criteria are used to design the pond’s water quality
control features and outlet structure design.

Variances from Criteria.

No variances from criteria are being requested at this time.



IV.

DRAINAGE FACILITY DESIGN

A.

General Concept

1. Typically, storm water will sheet flow across the landscape at shallow

slopes of 1% to 3%, into a storm drain system sized for the 100-year
event. Approximately 43.9 ac. of the total Lot 5 & 6 property’s 48.5
ac. will be treated in the regional pond.

. The site is isolated from tributary off-site drainage on three of the four

boundaries. Drainage from Filing 18, across Prairie Hawk Drive, is
tributary to this site. Said storm water is conveyed through two
existing 36” culverts. These culverts will be connected to the
proposed storm drain network on site. This design is in compliance
with the improvements proposed in the “Phase II Drainage Report,
The Meadows, Filing No.17” by CVL Consultants of Colorado, Inc.

. The Appendix includes a FIRM, a soil survey, hydrological and

hydraulic computations and a developed drainage map showing basin
boundaries.

Generally, storm water will sheet flow across the parcels between the
roadways into a storm drain stub, sized for the 100-year storm. This
typical drainage pattern applies to sub-basins, E, F, G, H, I, L and K.
Sub-basins A through D are located on the east half of Prairie Hawk
Drive. These drainage basins will be routed into inlets within the
street. Basin K is the future theater site, described in the Phase III
Drainage Report for the Meadows Theater by CVL Consultants of
Colorado, Inc., compiled in conjunction with this report for lots 5 and
6. Basin K is further sub-divided into basins K1, K2, K3, K4, and K5
representing the sump inlets in the parking lot area for the theater.
Inlets are sized using the TOCR PWR Figure 803. StormCAD is used
in conjunction with Standard Form SF-3 to determine pipe sizing and
flow routing and results are included in the appendices.

OS-1 through OS-7 are onsite areas that cannot be routed into the
regional pond. These basins will drain along the railroad ditch into an
existing culvert at Meadows Parkway or onto Meadows Parkway
itself. However, these basins will have very low impervious values are
much smaller than the original historic basins. Eventually, surface
runoff from these basins is conveyed to East Plum Creek via overland
flow or existing storm drain systems in Meadows Parkway. The last
basin, OS-8, is the area including the regional pond facility.



B.

5. At locations of the stubs at design points 3, 12, 19, 28, 32 and 37

temporary sediment ponds will be constructed. Temporary diversion
dikes will be graded along the boundaries of the site to direct drainage
to these sediment ponds. Permanent water quality will be provided in
the regional detention facility.

Specific Details

1. Currently, the existing 72” culvert under the railroad daylights at

existing ground into an existing swale. However, the installation of a
downstream detention and water quality facility required that these
flows be conveyed to the bottom of the pond at 4:1 slope. To ensure
prevent erosion and slope stability, a grouted sloping boulder drop of
11.5° with a stilling basin will be used to carry flows to the pond
bottom.

. The required detention and water quality volumes for lots 5 and 6, as:

well as the required water quality volumes for the upstream, offsite
basins west of Prairie Hawk Drive are provided in the regional
detention and water quality pond. The total required water quality
volume is 3.062 ac-ft, including 1.967 ac-ft for the onsite basin, 0.315
ac-ft for Outfall 4, and 0.780 for Outfall 5. This volume is achieved at
elevation 6090.00. Approximately 3.918 ac-ft and 6.546 ac-ft of
storage are required for the 10-year storm and 100-year storms
respectively.

Per the TOCR PWR for regional facilities, water quality volumes are
permitted to be inclusive within the 100-year volume and additive to
the 10-year volume. The entire upstream contributing watershed
determined the water quality volume required and the upstream basins
that required detainment of developed flows determined the detention
volume.

In this case, however, when the already detained off-site basins (Outlet
4 & 5) are added to the on-site water quality volumes and 10-year
detention volume, the total is greater than the 100-year volume and an
outlet structure cannot be designed to provide a 10-year and 100-year
release rate. Hence, it is proposed to "stack" the off-site water quality
volume below the additive on-site water quality volume and 10-year
storm elevation and below the 100-year detention volume. This allows
the 100-year volume to remain larger than the additive 10-year and
water quality volume and an outlet structure can be designed to release
the 10-year and 100-year historic flows. Including the water quality
volumes, the 10-year volume is thus attained at elevation 6093.46, the
100-year volume at 6093.97. The top of berm is at elevation 6095.5,



allowing for 1.5 feet of freeboard. The emergency spillway elevation
1s at elevation 6094.00.

The pond water quality outlet structure is designed per Urban
Drainage, including a water quality restrictor plate, a notch for the
restricted 10-year discharge and an orifice plate on the outlet pipe
sized for the restricted 100-year discharge. The 100-year and 10-year
historic release rates, based on Type B soils, are 38.0 cfs and 10.3 cfs
respectively. An emergency spillway sized for the developed 100-year
rate is provided.

3. The proposed drainage improvements will be privately owned and
maintained. Storm drain will be located in drainage easements or in
public right-of-way, so maintenance access is simplified. An access
road will be provided specifically for the pond.

4. The storm drain system and regioﬁal detention facility, when located
outside public right-of-way, will be located within easements
dedicated to the' Town.

V. CONCLUSIONS
A. Compliance with Standards

1. This drainage report is in compliance with the standards set forth in the
TCRPWR.

2. The design for The Meadows Filing No. 17, Lot 5 and Lot 6 site
complies with the major drainageway planning studies described in
section II.A.1 of this report.

3. Urban Drainage and Flood Control District’s criteria manual was
complied with for this report.



B.

Drainage Concept

1.

Because off-site flow is confined to the storm drain system upon
entering the site and the major event drainage pertaining to the onsite
flow is conveyed within the storm drain pipes, local damage from
storm water runoff is not anticipated. The regional detention pond will
reduce release rates to historic flows to minimize the effects of the
increase in post-development imperviousness. Combined, the above-
mentioned measures reduce the effects of detrimental runoff impacts
downstream.

The influence of the proposed development on major drainageway
planning studies is minimal as there is insignificant impact to
downstream drainageways.
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Appendix A

Hydrological Computations



2000'

1"

VICINITY MAP

te)
N

33
N

‘890056°0:1 ‘INd 02:20:¥ ¥002/0€/2| ‘Bmp is)sew-1pid\[eul\Bmp\| oy | | 810\sio8lol

sar
d\'‘N



5957 &' NIRRT
/ & GNeR L

S

LIMIT OF : Z( TN
DETAILED

APPROXIMATE SCALE [N FEET

1000 0 1000
[ ——— ]

DETAILED

R/ .
% LIMIT OF @

NATIONAL. FLOOD INSURANCE PROGRA}

DETAILED “I
STUDY

LIMIT OF

Tributary ’
, c »

FLOOD INSURANCE RATE MAP

TOWN OF
CASTLE ROCK,

COLORADO
DOUGLAS COUNTY

PANEL 170 OF 500

(SEE MAP INDEX FOR PANELS NOT PRINTED)

PANEL LOCATION

COMMUNITY-PANEL NUMBER
0800500170 C

. MAP REVISED:
SEPTEMBER 30, 1987

X W '/ .
T
.». # i N - ’
[ ,' / Federal Emergency Management Agency
& s - /
>10 né Uil
=l ; % ]
=4 37 ]
w e
217 2
@} [ %} g This is an official copy of a portion of the above referenced flood map. it
Otlwn § 3 was extracted using F-MIT On-Line. This map does not reflect changes
wnt<C i or amendments which may have been made subsequent to the date on the
<l (@] Ega titie block. For the latest product information about National Flood Insurance
ﬁ . 7ﬂl\iE Fal S Program fiood maps check the FEMA Flood Map Store at www.msc.fema.gov!
oM +ir iy




Aob elWa) oSl MMM Je 310)s depy poold YINIDS 8U3 xoayo sdew pooy welibold
9ouelnsu| poold [eUolEN JNCGE UopEWIOiU] Jonpold j99ie| 9y} 404 YOO Sl
8} Uo 93ep oy} 03 Jusnbasqns SpeLl Usdg aABY ABW UdJUM sjuswipuawe 1o
sabueyo j08yal jou saop dew syl ‘aur-uQ 1[N-d4 Buisn pajoenxa sem

) 'dew pooy peouaisjal aroqe oy} Jo uofyod e Jo Adoo jejouo Ue 8| sit),

..\

A>uaBy JusureSsueyy LousBiawy [r1opag

L85} ‘08 U3AW3L43S
‘03SIA3Y dVH

38810 050080
YIGWON TINV4-ALINDNWOD

NOILVYIOT TINVY

(Q3LNIbd 1ON SIINVH HO4'XIAN) dVW 2338)

, . 00540 881 TINVd

ALNNOD SVION0A
oavio10d

.MUOM HTLSVD 2Sv19N0d

“40 NMOL SvJ 40 NMOL

VI 3LVY JINVENSNI 0004

Wil

NY8304d mu.zts__wz. 40074 TYNOILVN

N

._ : N N s |
00s o . 00g
- 1334 NI 3TVIS JLVYWIXOUdd Y

ALNNOD SV15N04a

004 J1LSVI 30 NMOJS

X aNOZ

AD0Y A'TLSVD




i N |*lll.ll. {995 UUUY : g
- -

2185 000 FEET

i A
A

[e)]
i
o
[¥8]
m
=
>
z
Tl
Ll
Lt
T
[72]
I
z
O7
=2
DnR
O
o
O
o
<
Lud
o
<<
X
Q
(@
x =
o
£
ES
~
= 3
v 2
<
)

(Joins sheet 24i

2 170 000 FEET




TABLE 6.--ESTIMATED SOIL PROPERTIES

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
this reason it is necessary to follow carefully the instructions for referring to

Hydro-{ Depth Depth Classification
Soil series and logic to from
map symbols s0il } bedrock | surface : )
group Dominant USDA texture Unified AASHO
Inches | Inches
*Blokeland: BlE, Bo-we-==n - A >60 0-60 Loamy coarse sand and SM or SP-SM ~ | A-3
For Orse part of Bo, sand.
see Orsa series.
IS >60 0-8 Sandy loames-=mccmmacaace sM A2
, bub2. 8-30 Sandy clay loal~ee~==ee-= SC or CL A~k or A-6
For Louviers part of 30-60 Sandy loam or loamy sand-| SM A2
BsE, see Louviers
series; for Truck-
ton parts of BtE
and BuD2, see
Truckton series.
Brussett: BvB, BvDeemcew-- B >60 0-26 Clay Lo8Mmnm-=m==mmmecan= CL A-6
' 26-60 7oY. SRS — ———— CL A-6
*Buick: BwD ———— c >60 0-22 Silty clay loame~e=ee--wu-| CL A-6 :
For Satanta part of 22-60 Sandy clay loam or clay | SC or CL A, A-6
BwD, see Satanta loam. .
series.
.Chaseville : A >60 0-60 Very gravelly loamy sand-| SP A-1
Mapped only wit
" Redridge soils.
Cheesemane-mcmm-accamcaann- B 20-k0 0-31 Clay lo8Mememmememcm———— -| sc A-6
Mapped only with 31 Shale and sandstone.
Tinytown soils.
Coni: Colemcmmmmemcmcnemee D 10-20 0~1T Clay loam - CL A6
*Crowfoot: CrEec-eccocmca-- B >60 0-19 Loamy sand-~eewececcacma= SM A2
For Tomah part of 19-43 Sandy clay lo@Me—=wwmmmm—— SC A-2
CrE, see Tomah k3-60 Coarse Sand~wemememmm=en=- SC or SP-SM A-1
series. .
*Cruckton: CsD, CtE-wmmmn= B >60 0-60 Sandy loam----cmca—mcmnaa SM or SC A-2 or A-L
For Peyton part of '
CtE, see Peyton
series.
Denver: DeD-e-wcewciceaaan c >ho 0-55 Clay or clay loam-=--=- --| CH or CL A-T
Englewood: Eneceeccadccana- c >60 0-60 Clay emeenmmenan-" c——reena CH or CL A6 or A-T
Faleconemmmeccommomcaccaaen- D k-20 0-14 Gravelly sandy loam----~-- SM A2

Mapped only with
Kettle soils.

70




DRAINAGE CRITERIA MANUAL (V. 1)

TABLE RO-3

RUNOFF

Recommended Percentage Imperviousness Values
Land Use or Percentage
Surface Characteristics Imperviousness

Business:

Commercial areas 95

Neighborhood areas 85
Residential:

Single-family *-

Multi-unit (detached) 60.

Multi-unit (attached) 75-

Half-acre lot or larger *

Apartments 80.
Industrial:

Light areas ' 80

Heavy areas 90
Parks, cemeteries 5
Playgrounds 10
Schools 50
Railroad yard areas . 15
Undeveloped Areas:

Historic flow analysis 2

Greenbelts, agricultural 2

Off-site flow analysis 45

(when land use not defined)
Streets:

Paved 100

Gravel (packed) 40
Drive and walks 90
Roofs : 90
Lawns, sandy soil ' 0
Lawns, clayey soil 0

* See Figures RO-3 through RO-5 for percentage imperviousness.

Based in part on the data collected by the District since 1969, an empirical relationship between C and
the percentage imperviousness for various storm-return periods was developed. Thus, values for C can
be determined using the following equations (Urbonas, Guo and Tucker 1990).

C,=K + (1.311'3 ~1.44i* +1.135i - 0.12) for C4 2 0, otherwise C4 =0 (RO-6)
Cop =Kep +(0.858:° — 0.7861% + 0.774i + 0.04) (RO-7)
Cp= (CA +Cop )/2

in which:
i=% im‘x")erviousnessﬁ 00 expressed as a decimal (see Table RO-3) _

06/2001 RO-9
Urban Drainage arid Flood Control District :



DRAINAGE CRITERIA MANUAL (V. 1)

TABLE RO-5
Runoff Coefficients, C
Percentage
Imperviousness Type C and D NRCS Hydrologic Soil Groups
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
0% 0.04 0.15 0.25 0.37 0.44 0.50
5% 0.08 0.18 0.28 0.39 0.46 0.52
10% 0.11 0.21 0.30 0.41 047 0.53
15% 0.14 0.24 0.32 043 049 0.54
20% 0.17 0.26 0.34 0.44 0.50 0.55
25% 0.20 0.28 0.36 0.46 0.51 0.56
30% 0.22 0.30 | 0.38 047 0.52 0.57
35% 0.25 0.33 0.40 0.48 0.53 0.57
40% 0.28 0.35 042 0.50 0.54 0.58
45% 0.31 0.37 044 0.51 0.55 0.59 -
50% 0.34 0.40 0.46 0.53 0.57 0.60
55% 0.37 043 048 0.65 0.58 0.62
60% 0.41 046 0.51 0.57 0.60 0.63
65% 0.45 0.49 0.54 0.59 0.62 0.65
70% 0.49 0.53 0.57 0.62 0.65 0.68
75% 0.54 0.58 0.62 0.66 0.68 0.71
80% 0.60 0.63 0.66 0.70 0.72 0.74
85% 0.66 0.68 0.71 0.75 0.77 0.79
90% 0.73 0.75 0.77 0.80 0.82 0.83
95% 0.80 0.82 0.84 0.87 0.88 0.89 .
100% 0.89 0.90 0.92 0.94 0.96
0% 0.02 008 1 015 | 025 0.30 0.35
5% 0.04 0.10 0.19 0.28 0.33 0.38
10% 0.06 0.14 0.22 0.31 0.36 0.40
15% 0.08 0.17 0.25 0.33 0.38 042
20% 0.12 0.20 0.27 0.35 0.40 0.44
25% 0.15 0.22 0.30 0.37 0.41 0.46
30% 0.18 0.25 0.32 0.39 0.43 0.47
35% 0.20 0.27 0.34 - 0.41 0.44 0.48
40% 0.23 0.30 0.36 042 0.46 0.50
45% 0.26 0.32 0.38 0.44 0.48 0.51
50% 0.29. 0.35 0.40 0.46 0.49 0.52
55% 0.33 038 | 043 048 0.51 0.54
60% 0.37 0.41 0.46 0.51 0.54 0.56
65% 0.41 0.45 049 0.54. 0.57 0.59
70% 0.45 0.49 0.53 . 0.58 0.60 0.62
75% 0.51 0.54 0.58 0.62 0.64 0.66
80% 0.57 0.59 0.63 0.66 0.68 0.70
85% 0.63 0.66 0.69 0.72 0.73 0.75
90% 0.71 0.73 0.75 0.78 0.80 0.81
95% 0.79 0.81%¢ 0.83 ' 0.85 0.87 0.88
100% 0.89 0.90 0.92 0.94 0.95 0.96

06/2001

Urban Drainage and Flood Control District

RUNOFF

RO-11



ONE HOUR POINT VALUES
COUNTY ZONE [ 2-YR| 5-YR |10-YR | 50-YR |[100-YR

DOUGLAS | 1.06 1.43 1.66 2.26 2.60
CASTLE ROCK

DRAWN BY:  RBD| TOWN OF CASTLE ROCK (Y BOERS STD. DWG NO.
APPROVED BY: STORM DRAINAGE CRITERIA TABLE 401
DATE: 10/1/98 | DESIGN POINT RAINFALL VALUES
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Appendix B

Hydraulic Computations
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Scenario: 5-YEAR

Junction Report

Title: Meadows Master Plan

n:\...\docs\drainage\meadowsavz-020205.stm

02/04/05 01:02:22 PM

© Haestad Methods, inc.

Coe & Van Loo Consultants

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Label Ground Rim | Total | Invert Out Elevation | Invert In Elevation 1 | Invert In Elevation 2 | Invert In Elevation 3 Hydraulic | Hydraulic
Elevation [Elevation| Flow (ft) (ft) (ft) Grade Grade
(ft) (ft) Out Line In Line Out
(cfs) (ft) (ft)
SDMH-24 6,116.00{5,116.00{176.64 6,098.06 6,102.10 6,102.10 6,102.00| 6,100.62| 6,100.62
SDMH-23 6,120.6015,120.60(145.32 6,106.00 6,106.20 6,108.50 N/A}  6,108.14] 6,108.14
SDMH-22 6,122.00/5,122.00 23.39 6,111.85 6,113.85 6,112.056 N/A| 6,112.95| 6,112.95
SDMH-21 6,123.7015,123.70| 9.75 6,117.30 6,117.50 " N/A N/Al 6,118.14] 6,118.14
SDMH-20 6,123.1016,123.10{116.53 6,108.45 6,108.65 N/A N/A}] 6,110.41] 6,110.41
SDMH-19 6,125.4016,125.40/116.76 6,111,156 6,115.30 6,111.35 N/Af  6,113.11| 6,113.11
SDMH-18 6,128.5016,128.50{115.26 6,114.70 6,116.35 6,115.20 N/A| 6,116.65| 6,116.65
SDMH-11 6,130.70[6,130.70| 65.24 6,119.85 6,120.05 N/A N/A| 6,121.87| 6,121.87
SDMH-7 6,133.6016,133.60] 62.28 6,122.25 6,122.45 6,124.50 6,125.00] 6,124.00{ 6,124.00
SDMH-6 6,134.6015,134.60| 37.93 6,123.10 6,123.30 N/A N/A]l 6,124.60| 6,124.60
SDMH-5 6,135.60(6,135.60| 38.02 6,124.10 6,124.30 N/A "N/A| 6,125.53| 6,125.53
SDMH-4 6,136.7016,136.70| 38.12 © 6,125.20 6,125.40 6,129.20 N/A| 6,126.65( 6,126.65
SDMH-3 6,139.4016,139.40( 17.16 6,127.60 6,131.60 N/A N/A| 6,128.54] 6,128.54
SDMH-2 6,152.10(5,152.10| 17.19 6,145.00 6,145.20 N/A N/A| 6,145.68] 6,145.68
SDMH-1 6,157.10(6,157.10] 15.00 6,149.74 6,149.94 N/A N/A| 6,150.53| 6,150.53
SDMH-8 6,132.80(6,132.80| 1.62 6,125.75 6,125.95 N/A N/A| 6,126.10{ 6,126.10
SDMH-9 6,131.40(6,131.40| 1.67 6,127.10 6,127.30 6,127.30 N/A| 6,127.52] 6,127.52
SDMH-12 6,130.10{6,130.10] 52.85 6,117.50 6,120.85 6,117.70 N/A| 6,119.40} 6,119.40
SDMH-17 6,130.60(6,130.60| 51.45 6,119.10 6,119.30 ' N/A N/A| 6,120.98 6,120.98
SDMH-25 6,130.00(6,130.00| 51.57 6,119.80 6,120.00 N/A N/Al  6,121.69| 6,121.69
SDMH-16 6,128.60(6,128.60| 51.83 6,121.05 6,121.65 6,122.05 N/A| 6,122.94f 6,122.94
SDMH-15 6,128.306,128.30| 30.69 6,122.00 6,122.20 N/A N/A}  6,123.18] 6,123.19
SDMH-26 6,129.10[5,129.10{ 30.73 6,123.10 6,123.30 N/A N/A|l 6,124.49| 6,124.49
SDMH-14 6,139.60[56,139.60| 30.89 6,128.90 6,133.10 6,129.10 N/A} 6,130.16 6,130.16
SDMH-13 6,138.70(6,138.70| 25.00 6,130.50 6,130.70 N/A N/A{ 6,131.67| 6,131.67
J-21 6,118.50(5,118.50| 22.24 6,111.90 6,111.90 N/A N/A| 6,112.83] 6,112.83
J-20 6,126.40(5,126.40| 22.40 6,115.10 6,115.10 N/A N/A| 6,116.12 6,116.12
J-19 6,127.0018,127.00| 22.90 6,118.00 6,118.00 N/A N/A| 6,119.34] 6,119.34

Project Engineer: CVL
StormCAD v5.0 [5.0010]
Page 1 of 1



‘Scenario: 5-YEAR

Pipe Report
Label Upstream  |Downstream|Length|Section| Constructed| Mannings Upstream | Downstream | Total Full Upstream | Downstream | Hydraulic | Hydraulic Average
Node Node (ft) Size Slope n Ground Ground SystemiCapacity] Invert Invert Grade Grade |Velocity
(%) Elevation Elevation Flow | (cfs) | Elevation Elevation Line In Line Out (ft/s)
(ft) (ft) (cfs) (ft) (ft) ) (ft)

P-36 SDMH-24 O-1 175.00] 72 inch 1.21 0.013| 6,116.00 6,110.00(176.64| 465.01] 6,098.06 6,095.95| 6,100.62| 6,098.51] 15.32
P-30 SITE-4 SDMH-22 | 42.00| 24 inch 1.07 0.013| 6,119.00 6,122.00f 15.22| 23.42| 6,112.50 6,112.05| 6,113.67| 6,113.22 7.93
P-31 SDMH-22 SDIN-11 120.00] 30 inch| 2.00 0.013f 6,122.00 6,119.75| 23.39] 58.00| 6,111.85 6,109.45 6,112.95 6,110.55| 11.18
P-42 SDIN-10 SDMH-21 27.00] 18 inch| 1.85 0.013| 6,123.00 6,123.70] 9.78| 14.29| 6,118.00 6,117.50| 6,118.91| 6,118.41 8.71
P-43 SDMH-21 SDMH-22 [148.00( 18 inch 2.33 0.013| 6,123.70 6,122.00| 9.75( 16.04| 6,117.30 6,113.85| 6,118.14| 6,114.69 9.52
P-66 SDIN-11 SDMH-23 | 38.00{ 30 inch 1.97 0.013| 6,119.75 6,120.60| 30.31{ 57.62{ 6,109.25 6,108.50{ 6,110.54| 6,109.79| 11.89
P-67 SDMH-23 SDMH-24 [154.00| 54 inch| 2.60 0.013| 6,120.60 6,116.00(145.32| 316.91| 6,106.00 6,102.00{ 6,108.14| 6,104.14] 19.50
P-39 SDMH-18 SDMH-19 [120.00] 48 inch| 2.79 0.013| 6,128.50 6,125.401115.26| 239.99] 6,114.70 6,111.35| 6,116.65] 6,113.30| 18.91
P-40 SDMH-19 SDMH-20 | 89.00]|48 inch 2.81 0.013| 6,125.40 6,123.10{116.76| 240.73} 6,111.15 6,108.65| 6,113.11| 6,110.61| 19.01
P-41 SDIN-9 SDMH-19 | 28.00{ 18 inch| 8.93 0.013| 6,124.87 6,125.40| 2.26| 31.39]| 6,117.80 6,115.30| 6,118.07| 6,115.57] 10.31
P-5 SDMH-4 SDMH-5 61.00] 36 inch| 1.48 0.013] 6,136.70 6,135.60| 38.12] 81.01] 6,125.20 6,124.30| 6,126.65| 6,125.75| 11.29
P-6 SDMH-5 SDMH-6 52.00{ 36 inch| 1.54 0.013] 6,135.60 6,134.60| 38.02| 82.72| 6,124.10 6,123.30| 6,125.53] 6,124.73] 11.46
P-7 SDMH-6 SDMH-7 50.001 36 inch| 1.30 0.013| 6,134.60 6,133.60( 37.93| 76.04] 6,123.10 6,122.45| 6,124.60{ 6,124.00| 10.75
P-8 SDMH-7 SDMH-10 | 52.00(42 inch 1.54 0.013| 6,133.60 6,131.50| 62.28| 124.78| 6,122.25 6,121.45| 6,124.00| 6,123.20| 12.96
| P-9 SDMH-10 SDMH-11  (101.00] 42 inch| 1.19 0.013] 6,131.50 6,130.70| 65.54| 109.66| 6,121.25 6,120.05| 6,123.20| 6,122.00{ 11.90
P-16 SDIN-3 SDMH-4 41.00| 24 inch 3.66 0.013| 6,137.15 6,136.70| 21.53] 43.27| 6,130.70 6,129.20| 6,131.70| 6,130.20{ 13.76
P-33 SITE-2 SDMH-7 29.00] 24 inch 1.72 0.013| 6,132.50 6,133.60| 25.93| 29.70| 6,125.00 6,124.50| 6,126.45| 6,125.95| 10.66
P-1 F-18 - Outfall 4 SDMH-1 105.00] 36 inch 0.88 0.013{ 6,157.00 6,157.10| 15.001 62.43| 6,150.86 6,149.94| 6,151.86| 6,150.94 7.26
P-2 SDMH-1 SDIN-1 131.00| 36 inch| 217 0.013| 6,157.10 6,153.40{ 15.00| 98.20{ 6,149.74 6,146.90| 6,150.53) 6,147.69| 10.04
P-3 SDIN-1 SDMH-2 56.00{ 36 inch 2.68 0.013| 6,153.40 6,152.10] 17.20] 109.15| 6,146.70 6,145.20} 6,147.51| 6,146.01| 11.27
P-50 SDMH-2 SDMH-3 258.00} 36 inch 5.19 0.013| 6,152.10 6,139.40] 17.19| 152.00] 6,145.00 6,131.60| 6,145.68| 6,132.28} 14.25
P-51 SDMH-3 SDMH-4 153.00| 36 inch 1.44 0.013| 6,139.40 6,136.70| 17.16| 79.98] 6,127.60 6,125.40{ 6,128.54| 6,126.65 9.01
P-52 SDIN-5 SDMH-9 17.00| 18 inch 1.18 0.013| 6,131.17 6,131.40{ 0.97| 11.39] 6,127.50 6,127.30| 6,127.80] 6,127.60 3.93
P-53 SDIN-4 SDMH-9 17.00{ 18 inch 1.18 0.013| 6,131.17 6,131.40} 0.70] 11.39]| 6,127.50 6,127.30} 6,127.75| 6,127.55 3.58
P-54 SDMH-8 SDMH-8 129.00| 18 inch| 0.89 0.013] 6,131.40 6,132.80| 1.67 9.92| 6,127.10 6,125.95| 6,127.52} 6,126.37 4,17
P-55 SDMH-8 SDMH-7 45.00| 18 inch 1.67 0.013] 6,132.80 6,133.60| 1.62| 13.56| 6,125.75 6,125.00{ 6,126.10| 6,125.35 517
P-56 SITE-1 SDIN-2 13.00| 24 inch 1.54 0.013| 6,138.00 6,137.15| 1544 28.06] 6,131.60 6,131.40| 6,132.66| 6,132.62 9.15
pP-57 SDIN-2 SDIN-3 28.00| 24 inch 1.07 0.013| 6,137.15 6,137.15| 19.88] 23.42] 6,131.20 6,130.90| 6,132.62| 6,132.32 8.37
P-58 SDMH-11 SDMH-18 }439.00] 42 inch| 1.06 0.013] 6,130.70 6,128.50{ 65.24| 103.54| 6,119.85 6,115.20f{ 6,121.87| 6,117.22| 11.38
P-61 SDMH-17 SDMH-12 [170.0042 inch| 0.82 0.013{ 6,130.60 6,130.10| 51.45| 91.30| 6,119.10 6,117.70| 6,120.98] 6,119.58 9.77
P-62 SDMH-12 SDMH-18 |138.00142 inch 0.83 0.013| 6,130.10 6,128.50| 52.85| 91.84| 6,117.50 6,116.35| 6,119.40| 6,118.25 9.88
P-65 SDIN-12 SDMH-12 | 28.00| 18 inch 9.11 0.010| 6,129.43 6,130.10f| 2.02] 41.21} 6,123.40 6,120.85| 6,123.63] 6,121.08f 12.08
P-21 SDMH-15 SDMH-16 | 31.00{ 36 inch 1.13 0.010] 6,128.30 6,128.60( 30.69| 92.13| 6,122.00 6,121.65| 6,123.19| 6,122.94| 11.72
P-59 SITE-3 SDIN-8 12.00] 30 inch 2.08 0.013| 6,130.00 6,128.28| 21.01] 59.20} 6,122.70 6,122.45| 6,123.73] 6,123.48] 11.03
P-60 SDIN-8 SDMH-16 | 10.00{ 30 inch . 2.00 0.013| 6,128.28 6,128.60| 21.63| 58.00| 6,122.25 6,122.05] 6,123.31| 6,123.11{ 10.95
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Scenario: 5-YEAR

Pipe Report
Label Upstream |Downstream|Length|Section| Constructed| Mannings Upstream | Downstream | Total Full Upstream | Downstream | Hydraulic | Hydraulic Average
Node Node (ft) Size Slope n Ground Ground System|Capacity] Invert invert Grade Grade [Velocity
(%) Elevation Elevation Flow | (cfs) | Elevation Elevation Line In Line Out | (ft/s)
(ft) {ft) (cfs) (ft) (ft) (ft) (ft)

P-17 F-18 - Outfall § SDMH-13 | 84.00( 36 inch 0.86 0.013| 6,137.50] . 6,138.70| 25.00| 61.75] 6,131.42 6,130.70| 6,132.75| 6,132.03 8.28
P-18 | SDMH-13 SDIN-6 22.00| 36 inch 1.36 0.013| 6,138.70 6,138.40| 25.00{ 77.88f 6,130.50 6,130.20| 6,131.67| 6,131.37 9.81
P-19 | SDIN-6 SDMH-14 | 91.00] 36 inch| 0.99 0.013| 6,138.40 6,139.60| 28.34{ 66.33| 6,130.00 6,129.10| 6,131.37| 6,130.47 9.02
P-24 | SDIN-7 SDMH-14 | 59.00} 18 inch| 2.54 0.013; 6,139.50 6,139.60{ 2.60( 16.75| 6,134.60 6,133.10| 6,135.00| 6,133.50 6.88
P-68 |SDMH-14 SDMH-26 [353.00( 36 inch 1.59 0.013| 6,139.60 6,129.10| 30.89| 84.00| 6,128.90 6,123.30( 6,130.16| 6,124.56| 10.98
P-69 |SDMH-26 SDMH-15 | 82.00] 36 inch| 1.10 0.013| 6,129.10 6,128.30| 30.73| 69.87| 6,123.10 6,122.20| 6,124.49| 6,123.59 9.57
P-70 | SDMH-16 SDMH-25 [127.00] 42 inch| 0.83 0.013] 6,128.60 6,130.00| 51.83] 91.48| 6,121.05 6,120.00| 6,122.94| 6,121.89 9.80
P-71 SDMH-25 SDMH-17 | 61.00] 42 inch 0.82 0.013| 6,130.00 6,130.60] 51.57| 91.08] 6,119.80 6,119.30| 6,121.69| 6,121.19 9.76
P-72 | SDMH-20 SDMH-23 | 80.00{48 inch 2.81 0.013| 6,123.10 6,120.60|116.53| 240.88| 6,108.45 6,106.20| 6,110.41| 6,108.16( 19.01
P-26 | SDIN-14 J-19 90.00| 30 inch 1.1 0.013| 6,124.43 6,127.00( 23.05| 43.23] 6,119.00 6,118.00{ 6,120.30| 6,119.34 8.95
P-27 {J-19 J-20 292.00] 30 inch 0.99 0.013| 6,127.00 6,126.40f 22.90| 40.87| 6,118.00 6,115.10| 6,119.34| 6,116.44 8.56
P-28 |J-20 J-21 130.00} 30 inch 246 0.013| 6,126.40 6,118.50] 22.40| 64.35] 6,115.10 6,111.90| 6,116.12| 6,112.92| 11.93
P-63 |SITE-6 SDIN-13 13.00( 24 inch 1.00 0.013| 6,126.50 6,124.43| 19.17| 22.62] 6,119.80 6,119.67| 6,121.31] 6,121.31 8.08
P-64 |SDIN-13 SDIN-14 27.00] 24 inch 0.74 0.013{ 6,124.43 6,124.43| 22.32] 19.47| 6,119.40 6,119.20} 6,121.31| 6,121.04 7.10
P-73  |J-21 SDMH-24 [285.00| 30 inch 3.44 0.013| 6,118.50 6,116.00f 22.24! 76.06] 6,111.90 6,102.10| 6,112.83| 6,103.03| 13.45
P-74 | SITE-5 SDMH-24 | 40.00] 24 inch 10.00 0.013} 6,121.00 6,116.00( 14.37| 71.53| 6,106.10 6,102.10| 6,106.71| 6,102.71| 17.80
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Scenario: 100-YEAR

Junction Report

Label Ground Rim Total | Invert Out Elevation | Invert In Elevation 1 | Invert In Elevation 2 | Invert In Elevation 3 | Hydraulic | Hydraulic
Elevation |Elevation] Flow (ft) (ft) (ft) (ft) Grade Grade
(ft) (ft) Out Lineln | Line Out
(cfs) (ft) (ft)
SDMH-24 6,116.0016,116.00(365.76 6,098.06 6,102.10 6,102.10 6,102.00] 6,102.07| 6,102.07
SDMH-23 6,120.6056,120.60{304.69 6,106.00 6,106.20 6,108.50 N/A| 6,109.54 6,109.54
SDMH-22 6,122.00[6,122.00| 46.38 6,111.85 6,113.85 6,112.05 N/A| 6,113.54| 6,113.54
SDMH-21 6,123.70[6,123.70| 19.45 6,117.30 6,117.50 N/A N/A}  6,120.41| 6,120.41
SDMH-20 6,123.106,123.10247.02 6,108.45 6,108.65 N/A N/A| 6,112.53{ 6,112.53
SDMH-19 6,125.40(6,125.40{247.44 6,111.15 6,115.30 6,111.35 N/Al  6,115.26 6,115.26
SDMH-18 6,128.506,128.50244.35 6,114.70 6,116.35 6,115.20 N/A}l 6,118.79] 6,118.79 |
SDMH-11 6,130.70(6,130.70139.40 6,119.85 6,120.05 N/A N/AL  6,127.22| 6,127.22
‘SDMH-7 6,133.601/5,133.60|132.55 6,122.25 6,122.45 6,124.50 6,125.00| 6,130.07! 6,130.07
SDMH-6 6,134.60{5,134.60| 84.34 6,123.10 6,123.30 N/A N/A} 6,130.87| 6,130.87
SDMH-5 6,135.606,135.60| 84.50 6,124.10 6,124.30 N/A N/A| 6,131.71] 6,131.71
SDMH-4 6,136.70(6,136.70{ 84.69 6,125.20 6,125.40 6,129.20 N/A} 6,132.69 6,132.69
SDMH-3 6,139.40(6,139.40| 43.60[ . 6,127.60 6,131.60 N/A N/Al 6,133.34 6,133.34
SDMH-2 6,152.10(6,152.10| 43.65| 6,145.00 6,145.20 N/A N/A| 6,146.10 6,146.10
SDMH-1 6,157.1016,157.10| 39.40 6,149.74 6,149.94 N/A N/A}l  6,151.06 6,151.06
SDMH-8 6,132.806,132.80] 3.00 6,125.75 6,125.95 N/A N/A}  6,130.11] 6,130.11
SDMH-9 6,131.40(6,131.40| 3.18 6,127.10 6,127.30 6,127.30 N/Al 6,130.23 6,130.23
SDMH-12 6,130.10{5,130.10[109.80 6,117.50 6,120.85 6,117.70 N/A] 6,121.33 6,121.33
SDMH-17 6,130.608,130.60]106.81 6,119.10 6,118.30 N/A N/Al 6,123.24 6,123.24
SDMH-25 6,130.00(5,130.00/|107.02 6,119.80 6,120.00 N/A N/A| 6,123.93] 6,123.93
SDMH-16 6,128.605,128.60/107.46 6,121.05 6,121.65 6,122.05 N/Al 6,125.38| 6,125.38
‘| SDMH-15 6,128.3016,128.30] 65.69 6,122.00 6,122.20 N/A N/A| 6,125.56| 6,125.56
SDMH-26 6,129.10[6,129.10| 65.78 6,123.10 6,123.30 N/A N/A] 6,126.36| 6,126.36
SDMH-14 6,139.6016,139.60| 66.04 6,128.90 6,133.10 6,129.10 N/A| 6,130.90} 6,130.90
SDMH-13 6,138.70{56,138.70] 54.60 6,130.50 6,130.70 N/A N/Al 6,132.35{ 6,132.35
J-21 6,118.50/6,118.50| 43.79 6,111.90 6,111.90 N/A N/A} 6,113.26] 6,113.26
J-20 6,126.4015,126.40| 44.05 6,115.10 6,115.10 - N/A N/A] 6,116.62 6,116.62
J-18 6,127.00(6,127.00| 44.97 6,118.00 6,118.00 N/A N/A|  6,120.97 6,120.97
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Scenério: 100-YEAR

Pipe Report
Label |. Upstream |DownstreamjlLength|Section|Constructed Mannings| Upstream | Downstream { Total Full Upstream | Downstream | Hydraulic | Hydraulic Average
Node Node (ft) Size Slope n Ground Ground System|Capacity] Invert Invert Grade Grade {Velocity
(%) Elevation Elevation Flow | (cfs) | Elevation Elevation Line In Line Out | (ft/s)
(ft) (ft) (cfs) ‘ (ft) (ft) (ft) (ft)

P-36 | SDMH-24 O-1 175.00] 72 inch 1.21 0.013{ 6,116.00 6,110.00|365.76| 465.01] 6,098.06 6,095.95{ 6,102.07| 6,099.96] 18.22
P-30 SITE-4 SDMH-22 42:00( 24 inch 1.07 0.013| 6,119.00 6,122.00| 30.06| 23.42| 6,112.50 6,112.05| 6,114.72{ 6,113.98 9.57
P-31" | SDMH-22 SDIN-11 120.00{ 30 inch 2.00 0.013] 6,122.00 6,119.75| 46.38| 58.00 6,111.85 6,109.45| 6,113.54| 6,111.77| 13.13
P-42 | SDIN-10 SDMH-21 | 27.00[18 inch| 1.85 0.013| 6,123.00 6,123.70| 19.50{ 14.29| 6,118.00 6,117.50{ 6,121.34| 6,120.41] 11.03
P-43 | SDMH-21 SDMH-22 {148.00] 18 inch| 2.33 0.013| 6,123.70 6,122.00| 19.45| 16.04| 6,117.30 6,113.85| 6,120.41| 6,115.33| 11.01
P-66 | SDIN-11 SDMH-23 | 38.00| 30 inch| 1.97 0.013} 6,119.75 6,120.60| 60.24] 57.62] 6,109.25 6,108.50{ 6,111.77{ 6,110.95{ 13.31
P-67 |SDMH-23 SDMH-24 {154.00] 54 inch| 2.60 0.013| 6,120.60 6,116.00{304.69| 316.91| 6,106.00 6,102.00| 6,109.54| 6,105.54| 22.69
P-38 | SDMH-18 SDMH-19 |120.00{ 48 inch 2,79 0.013| 6,128.50 6,125.40(244.35( 239.99| 6,114.70 6,111.35| 6,118.79{ 6,115.31| 21.75
P-40 |SDMH-19 SDMH-20 | 89.00]48 inchi 2,81 0.013] 6,125.40 6,123.10|247.44} 240.73| 6,111.15] 6,108.65] 6,115.26| 6,112.62| 21.80
P-41 |SDIN-g SDMH-19 | 28.00]18 inch| 8.93 0.013| 6,124.87 6,125.40| 4.50( 31.39| 6,117.80 6,115.30| 6,118.18{ 6,115.68| 12.61
P-5 SDMH-4 SDMH-5 61.00] 36 inch 1.48 0.013| 6,136.70 6,135.60| 84.69| 81.01] 6,125.20 6,124.30| 6,132.69| 6,131.71| 11.98
P-6 SDMH-5 SDMH-6 52.00} 36 inch 1.54 0.013| 6,135.60 6,134.60f 84.50 82.72| 6,124.10 6,123.30{ 6,131.71] 6,130.87| 11.95
P-7 SDMH-6 SDMH-7 50.00{ 36 inch 1.30 0.013| 6,134.60 6,133.60{ 84.34| 76.04] 6,123.10 6,122.45| 6,130.87| 6,130.07| 11.93
P-8 SDMH-7 SDMH-10 | 52.00]42 inch| 1.54 0.013] 6,133.60 6,131.50{132.55( 124.78| 6,122.25 6,121.45{ 6,130.07| 6,129.17| 13.78
P-9 SDMH-10 SDMH-11  [101.00}{42 inch| 1.19 0.013} 6,131.50 6,130.70|139.89| 109.66| 6,121.25 6,120.05| 6,129.17| 6,127.22| 14.54
P-16 | SDIN-3 SDMH-4 41.00]| 24 inch 3.66 0.013| 6,137.15 6,136.70| 42.34f 43.27| '6,130.70 6,129.20| 6,134.13| 6,132.69| 13.48
P-33 SITE-2 SDMH-7 29.00{ 24 inch 1.72 0.013} 6,132.50 6,133.60| 51.22] 29.70| 6,125.00 6,124.50| 6,131.56{ 6,130.07] 16.31
P-1 F-18 - Outfall 4 SDMH-1 105.00( 36 inch 0.88 0.013| 6,157.00 6,157.10| 39.40| 62.43| 6,150.86 6,149.94| 6,152.59} 6,151.67 9.34
P-2 SDMH-1 SDIN-1 131.00] 36 inch 217 0.013| 6,157.10 6,153.40| 39.40{ 98.20| 6,149.74 6,146.90| 6,151.06] 6,148.22| 13.13
P-3 SDIN-1 SDMH-2 56.00] 36 inch 2.68 0.013] 6,153.40 6,152.10| 43.67| 109.15] 6,146.70 6,145.201 6,148.02| 6,146.52 14.58
P-50 [SDMH-2 SDMH-3  [258.00] 36 inch| 5.19 0.013| 6,152.10 6,139.40| 43.65| 152.00| 6,145.00 6,131.60] 6,146.10| 6,133.34| 18.57
P-51 SDMH-3 SDMH-4  |153.00] 36 inch 1.44 0.013| 6,139.40 6,136.70{ 43.60f 79.98f 6,127.60 6,125.40| 6,133.34( 6,132.69 6.17
P-52 | SDIN-5 SDMH-9 17.00} 18 inch) 1.18 0.013| 6,131.17 6,131.40( 1.88{ 11.39| 6,127.50 6,127.30| 6,130.23| 6,130.23 1.06
P-53 | SDIN-4 SDMH-9 17.00| 18 inch 1.18 0.013} 6,131.17 6,131.40]1 137} 11.39} 6,127.50 6,127.30| 6,130.23| 6,130.23 0.77
P-54 | SDMH-9 SDMH-8  [129.00] 18 inch 0.89 0.013| 6,131.40 6,132.80| 3.18 9.92] 6,127.10 6,125.95| 6,130.23] 6,130.11 1.80
P-55 | SDMH-8 SDMH-7 45.00118 inch 1.67 0.013] 6,132.80 6,133.60{ 3.00f 13.56] 6,125.75 6,125.00{ 6,130.11| 6,130.07 1.70
P-56 SITE-1 SDIN-2 13.00} 24 inch 1.54 0.013} 6,138.00 6,137.15| 30.51| 28.06| 6,131.60 6,131.40| 6,135.20] 6,134.96 9.7
P-57 | SDIN-2 SDIN-3 28.00] 24 inch 1.07 0.013| 6,137.15 6,137.16| 39.12| 23.42} 6,131.20 6,130.90| 6,134.96f 6,134.13| 12.45
P-58 | SDMH-11 SDMH-18 {439.00] 42 inch 1.06 0.013] 6,130.70 6,128.501139.40] 103.54| 6,119.85 6,115.20] 6,127.22 6,118.79| 14.49
P-61 SDMH-17 SDMH-12 [170.00] 42 inch| 0.82 0.013| 6,130.60 6,130.10{106.81| 91.30| 6,119.10 6,117.70] 6,123.24| 6,121.33] 11.10
P-62 |SDMH-12 SDMH-18 [138.00[42 inch| 0.83 0.013| 6,130.10 6,128.501109.80| 91.84| 6,117.50 6,116.35) 6,121.33| 6,119.68| 11.41
P-65 SDIN-12 SDMH-12 28.00/ 18 inch 9.11 0.010{ 6,129.43 6,130.10[ 4.16] 41.21 6,123.40 6,120.85| 6,123.72] 6,121.33] 14.95
P-21 | SDMH-15 SDMH-16 31.00} 36 inch 1.13 0.010} 6,128.30 6,128.60| 65.69] 92.13| 6,122.00 6,121.65| 6,125.56| 6,125.38 9.29
P-59 | SITE-3 SDIN-8 12.00{ 30 inch| 2.08 0.013| 6,130.00 6,128.28{ 41.66] 59.20] 6,122.70 6,122.45| 6,125.62] 6,125.49 8.49
P-60 SDIN-8 SDMH-16 10.00| 30 inch 2.00 0.013| 6,128.28 6,128.60| 42.79| 58.00| 6,122.25 6,122.05] 6,125.49| 6,125.38 8.72
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Scenario: 100-YEAR

Pipe Report
Label Upstream  |DownstreamjLength|Section|Constructed| Mannings| Upstream | Downstream | Total | Full Upstream | Downstream | Hydraulic | Hydraulic Average
Node Node (ft) Size Slope n Ground Ground  |System|Capacity}] Invert Invert Grade Grade |Velocity
(%) Elevation Elevation Flow | (cfs) | Elevation Elevation Line In Line Out | (ft/s)
() (ft) (cfs) () (9 (ft) (ft)

P-17 | F-18 - Outfall § SDMH-13 | 84.00| 36 inch 0.86 0.013] 6,137.50 6,138.70| 54.60! 61.75| 6,131.42 6,130.70| 6,133.61| 6,132.89 9.86
P-18 |SDMH-13 SDIN-6 22.00| 36 inch 1.36 0.013] 6,138.70 6,138.40| 54.60| 77.88| 6,130.50 6,130.20 6,132.35 6,132.27| 11.93
P-19 | SDIN-6 SDMH-14 | 91.00] 36 inch 0.99 0.013| 6,138.40 6,139.60| 61.09 66.33 6,130.00 6,129.10( 6,132.27| 6,131.37| 10.65
P-24 | SDIN-7 SDMH-14 { 59.00( 18 inch 2.54 0.013| 6,139.50 6,139.60( 5.03| 16.75| 6,134.60 6,133.10| 6,135.16| 6,133.66 8.29
P-68 |SDMH-14 SDMH-26 [353.00] 36 inch| 1.59 0.013| 6,139.60 6,120.10( 66.04| 84.00| 6,128.90 6,123.30 6,130.90| 6,126.36| 13.16
P-69 SDMH-26 SDMH-15 82.00| 36 inch 1.10 0.013} 6,129.10 6,128.30( 65.78| 69.87| 6,123.10 6,122.20| 6,126.36| 6,125.56 9.31
P-70 SDMH-16 SDMH-25 1127.00{42 inch| 0.83 0.013| 6,128.60 6,130.00{107.46] 91.48| 6,121.05 6,120.00] 6,125.38| 6,123.93] 11.17
P-71 SDMH-25 SDMH-17 61.00|42 inch 0.82 0.013} 6,130.00 6,130.60{107.02] 91.08] 6,119.80 6,119.30| 6,123.93| 6,123.24| 11.12
P-72 | SDMH-20 SDMH-23 | 80.00]48 inch| 2.81 0.013| 6,123.10 6,120.60(247.02| 240.88| 6,108.45 6,106.20{ 6,112.53| 6,110.17| 21.82
P-26 | SDIN-14 J-19 90.001 30 inch| 1.11 0.013] 6,124.43 6,127.00| 45.26] 43.23| 6,119.00 6,118.00| 6,122.07| 6,120.97 9.22
P-27 |[J-19 J-20 292.00{ 30 inch 0.99 0.013| 6,127.00 6,126.40( 44.97| 40.87] 6,118.00 6,115.10| 6,120.97| 6,117.46 9.16
P-28 {J-20 J-21 130.00} 30 inch 246 0.013] 6,126.40 6,118.50{ 44.05f 64.35 6,115.10 6,111.90{ 6,116.62| 6,113.42] 14.12
P-63 |SITE-6 SDIN-13 13.00] 24 inch| 1.00 0.013| 6,126.50 6,124.43| 37.86] 22.62] 6,119.80 6,119.67| 6,123.45{ 6,123.08] 12.05
P-64 [SDIN-13 SDIN-14 27.00( 24 inch 0.74 0.013| 6,124.43 6,124.43| 43.88| 19.47| 6,119.40 6,119.20| 6,123.08| 6,122.07| 13.97
P-73  [J-21 SDMH-24 [285.00 30 inch 3.44 0.013] 6,118.50 6,116.00| 43.79f 76.06] 6,111.90 6,102.10| 6,113.26| 6,103.46] 16.04
P-74 | SITE-5 SDMH-24 . | 40.00} 24 inch 10.00 0.013| 6,121.00 6,116.00] 28.39| 71.53| 6,106.10 6,102.10| 6,106.98| 6,102.98] 21.46
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Detention Pond Volume Calculations

Equations: V= K(A) Calc. for required pond volume
Ki00= [1.78(i)-0.002(i)*2-3.56] / 1000 Calc. of constant for volume calculation per TOCR
Kjo= [0.95(i)-1.90]/1000
i= basin imperviousness (percent)
Required Storage = .91*I-1.19*+0.781
WQCV= (required storage)/12 x (basin area) x (1.2)
required storage from Urban Drainage Volume 3 Fig EDB-2 (ac-ft)

Area Weighted 1% || Req'd Storagel]j WQCV

(ft.) (ac.ft.)
Onsite : 44.70 94.26 0.440 1.967
Offsite-Outfall 4* 9.05 83.00 0.348 0.315
Offsite-Outfall 5* 43.64 0.78

* Outfall 4 and 5 area, imperviousness and storage WQCV per Phase IIl Drainage Report for
Meadows Filing 18 by Engineering Partners, Inc. dated 9-28-04.

Water Quality Control Volume

Onsite  WQCV= 1.967 ac-ft
Outfall 4 (Offsite) WQCV= 0.315 ac-ft
Outfall 5(Offsite) WQCV= 0.780 ac-ft
Total Offsite =~ WQCV= 1.095 ac-ft
Total WQCV= - 3.062 ac-ft
K10= 0.088
Vlo= 3.918 aC'ﬁ
Vie= 170,654 c.f.
Vi + Total WQCV = 6.979 ac-ft
Vo + Total WQCV = 304,022 c.f.
) K100= 0.146
V100= 6.546 ac-ﬁ
. VID(): 285,154 c.f.
V00 + Offsite WQCV = 7.641 ac-ft
Vg0 + Offsite WQCV = 332,847 c.f.

Note: Water Quality volumes are permitted to be inclusive within the 100-year volume and additive to
the 10-year volume per the TOCR PWR for regional facilities. However, when the already detained off-
site basins are added to the on-site water quality volumes and 10-year detention volume, the total is
greater than the 100-year volume and an outlet structure cannot be designed to provide a 10-year and
100-year release rate. Hence, it is proposed to "stack" the off-site water quality volume below the additive
on-site water quality volume and 10-year storm elevation and below the 1 00-year detention volume. This
allows the 100-year volume to remain larger than the additive 10-year and water quality volume and an
outlet structure can be designed to release the 10-year and 100-year historic flows.



ONSITE WEIGHTED IMPERVIOUSNESS
LAND USE AREA IMP__ | WEIGHTED IMP.
Al 0.5 100.00% 0.50
B1 0.76 100.00% 0.76
D1 0.59 100.00% 0.59
E1 4.84 95.00% 4.60
E2 0.88 100.00% 0.88
E3 0.54 100.00% 0.54
G1 5.63 95.00% 5.35
G2 0.55 100.00% 0.55
H1 3.92 95.00% 3.72
H2 0.71 100.00% 0.71
H3 0.31 100.00% 0.31
11 7.82 95.00% 7.43
12 0.39 100.00% 0.39
J1 455 95.00% 4.32
J2 0.43 100.00% 0.43
J3 0.31 100.00% 0.31
K1 1.46 67.00% 0.98
K2 0.55 82.00% 0.45
K3 0.55 93.00% 0.51
K4 2.41 91.00% 219
K5 2.07 92.00% 1.90
L . 455 95.00% 437
0OS5a 0.16 100.00% 0.16
0S5b 0.22 100.00% 0.22
~ TOTAL=] 44.70 e
ONSITE % IMP. WEIGHTED=} 94.26
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DRAINAGE CRITERIA MANUAL (V. 3)
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DETENTION POND RELEASE RATES

Project Name: Meadows Master Plan

Project No. 4811401

By: MRR

Checked By: AMV

Date: 2/5/2005

Qir=Qi0x A
Q1oor = Q100 x A
CONTRIBUTING AREA = 44.7 Ac.
SOIL GROUP =B

Q10 RELEASE RATE MULTIPLIER= 0.23
[Q100 RELEASE RATE MULTIPLIER= (.85
Qior=10.3 cfs.
Qroor = 38.0 cfs.
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10 year Outlet Design - Wier Calculation

Rectangular Sharp-crested Weir Equation

Project Name: Meadows Master Plan

Project No. 4811401

Calculated By: MRR -

Checked By: AMV

Date: 2/5/05

Q= CL- 27 C=3.10
10 yr. W.S. | WQCV W. S. || Allowable Qqy, H L
(cfs) (ft) (ft)
Regional Pond 6093.20 6089.85 10.3 3.35 0.59
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100-Year Circular Orifice Sizing

100yr. Orifice Plate Sizing
Flow Rate (Q) = 38.00 cfs
Overflow Crest Elevation=  6094.00 feet
Invert of Orifice=  6084.20 feet

Height of water surface = 9.80 feet
to invert of orifice (Y)
Diameter of Orifice (D) = 1.75 feet
Height of water surface = 9.80 feet
to centroid of orifice (h)
Ci= 0.65 for circular orifices
g= 32.20 fi/s?
Orifice Equation:

Q=Cy*A*(2gh)"”

Q = C4*3.1415*D%4*(2gh)

Q =0.65%3.1415*D?*/4*(2*32.2*h)
D = (Q/(.5105%(64.4%h)'?))"

Calculation Table for Orifice Size

Project Name: Meadows Master Plan

Project No. 4811401

Calculated By: MRR

Checked By: AMV

Date: 02/05/05

% h=%*Y Diam.(D) Actualh Y
98% 9.60 1.73 8.94 91%
97% 9.51 1.73 8.93 91%
96% 9.41 1.74 8.93 91%
95% 9.31 1.74 8.93 91%
94% 9.21 1.75 8.93 91%
93% 9.11 1.75 8.92 91% .
92% 9.02 1.76 8.92 91%
91% 892 1.76 8.92 91%

1.79 8.91
85% 8.33 1.79 8.90
84% 8.23 1.80 8.90
83% 8.13 1.80 8.90
82% 8.04 1.81 8.90
81% 7.94 1.81 8.89
80% 7.84 1.82 8.89
79% 7.74 1.83 8.89
78% 7.64 1.83 8.88
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POPND BOTTOM = 6085.0
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LOT 5 AND 6
DETENTION POND DETAIL SHEET

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS
WERE PREPARED UNDER MY DIRECT SUPERVISION, IN
ACCORDANCE WITH ALL APPLICABLE TOWN OF CASTLE ROCK
AND STATE OF COLORADO STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY REPCNSIBLE FOR ALL
DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

TOWN OF CASTLE ROCK APPROVALS
THESE PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM
DATE OF DEVELOPMENT SERVICES DIRECTOR APPROVAL

RECOMMEND APPROVAL BY:

ENGINEERING DIVISION DATE

APPROVED BY:

KURT A. LANG, COLORADO P.E. 32249

DATE

DEVELOPMENT SERVICES DIRECTOR DATE
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DRAINAGE CRITERIA MANUAL (V. 3)

62 he-fe - 2/2 // ‘
. : e - V4 / A
. =0 EQUATION: 7 {

Water Quality Capture Volume (acre-feet)

STRUCTURAL BEST MANAGEMENT PRACTICES

10.0 a4
' EXAMPLE: Dyyq =451t - ///,/// / /
4.0 SOLUTION: Fﬁ?ﬁ:ﬁ}l: crer-fe\et /// @
. Row.=3-75 irge /

K 40 =0.0130yy? 40,220y .10 /////é// / A
2

\\

NI

o
g

o
»
O

0.20

o)

NGNNARY
NN

154
pry
o

N
NN

0.04 //

.
74
¥

N
/ / @é\&
0.02 / / / Y
0.01 / -~
C. 004 0.06 0.10 0.20 040 060 1,0 2.0 4.0 69

Required Area per Row,a (in.2 ) . z
2.0

FIGURE EDB-3

Water Quality Outlet Sizing:
Extended Detention Basin (Dry) With 40-hour Drain Time for Capture Volume

Rev. 6-2002 S-43
Urban Drainage and Flood Control District



DRAINAGE CRITERIA MANUAL (V. 3) STRUCTURAL BEST MANAGEMENT PRACTICES

Orifice Plate Perforation Sizing

Circular Perforation Sizing

Chart may be applied to orifice plate or vertical pipe outlet.

Hole Dia | Hole Dia | Min. Se Area per Row (sq in)
(in) * in (in) n=1 n=2 n=3
1/4 0.250 1 0.05 0.10 0.15
5/16 0.313 2 0.08 0.15 0.23
3/8 0.375 2 0.11 0.22 0.33
7/16 0.438 2 0.15 0.30 0.45
1/2 0.500 2 0.20 0.39 0.59
9/16 0.563 3 0.25 0.50 0.75
5/8 0.625 3 0.31 0.61 0.92
11/16 | 0.688 3 0.37 0.74 1.1
3/4 0.750 3 0.44 0.88 1.33
13/16 | _0.813 3 0.52 1,04 1.56
7/8 0.875 3 0.60 1.20 1.80
15/16 | 0.938 3 0.69 1.38 2.07

1 1.000 4 0.79 1.57 2.36

11/16 | 1.063 4 0.89 1.77 2.66
11/8 1.125 4 0.99 1.99 2.98
1.3/16 | 1.188 4 1.11 2.22 3.32
11/4 1.250 4 1.23 2.45 3.68
15/16 | 1.313 4 1.35 2.71 4.06
1.3/8 1.375 4 1.48 2.97 4,45 ,
17/16 | 1.438 | @ 4 1.62 3.25 4.87 UNE [~ l/ (%
11/2 1.500 4 1.77 3.53 - iy
19/16 | 1.563 4 1.92 3831 575
15/8 1.625 4 2.07 %.15 6.22
1 11/16] 1.688 4 (2.24 4.47 8.71
1.3/4 1.750 4 i 4,81 7.22
113/16] 1.813 4 2.58 - 5.16 7.74
17/8 1.875 4 2.76 5.52 8.28
115/16] 1.938 4 2.95 5.90 8.84

2 2.000 . 4 314 6.28 9.42
n = Number of columns of perforations
Minimum steel " " “
plate thickness /4 5/16 3/8

* Designer may interpalate to the nearest 32nd inch
to better match the required areaq, if desired.

Rectanqular Perforation Sizing

Rectangular Min. Steel

Only one column of rectangular perforations allowed. Hole Width |Thickness
Rectangular Height = 2 inches 5" /47
6" 1/4 7w

Required Area per Row (sq in)

Rectangular Width (inches) = — 7" 5/32 "
2 5 5716 "
9" 11/32 "
10" 3/8 "
>10" 1/2 "
Urban Drainage and Figure 5

lood Control District
Flood Control Distric WQCV Outlet Orifice

Drainage Criteric Manual (V.3) Perforation Sizing
File: V3—Qutiet Detoils.dwg

Figure 5. WQCYV Outlets Orifice Perforation Sizing.

Rev. 6-2002 . SD-7
Urban Drainage and Flood Control District



Emergency Spillway Weir Calculations

Project Name: Meadows Master Plan
Project No. 4811401
Calculated By: MRR
Checked By: AMV
Date: 2/5/05

Weir Equation:
Q=CrLE)™
Cy= 3.10
Note: Weirs are designed to pass the developed 100yr. tributary flow.
(Refer to SF-3 form)
Pond Emergencx Spillway
Flow Rate Qogyr. = 374 cfs Developed Flow
Top of Berm Elevation=  6095.50 feet Freeboard = 1.50
Overflow Crest Elevation=  6094.00 feet
. Height(H)= 1.50 feet
Length (D) = 65.58 feet
: z
4 ' e H
N %;5
i
X v (', Q .O.
! : Lo
- k.o %

Drainage Workbook-1401.xls
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Project Description

Worksheet Trapezoidal Cha
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.030
Channel Slope 005000 fU/ft
Left Side Slope 400 H:V
Right Side Slope  4.00 H:V

Bottom Width 0.00 ft
Discharge 3.70 cfs
Results

Depth 0.73 ft
Flow Area 21 ft*
Wetted Perim¢ 6.00 ft
Top Width 5.82 ft
Critical Depth 0.56 ft
Critical Slope 0.020920 ft/ft
Velocity 1.75 ft/s

Velocity Head 0.05 ft
Specific Ener¢ 0.77 it
Froude Numb: 0.51
Flow Type  Subcritical

Notes: 1% of 100-year = 3.7 cfs

n:\..\04811401\docs\drainageitrickle channel.fm2
02/06/05 10:52:11 PM © Haestad Methods, Inc.

Trickle Channel Capacity
Worksheet for Trapezoidal Channel

Coe & Van Loo Consuitants

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Eve Tang

FlowMaster v7.0 [7.0005]
Page 1 of 1



Project Description

Worksheet
Flow Element
Method

Solve For

Trapezoidal Cha
Trapezoidal Cha
Manning's Formi
Channel! Depth

‘Section Data

Trickle Channel X-section
Cross Section for Trapezoidal Channel

Mannings Coeffic 0.030

Channel Slope 005000 ft/ft

Depth 0.73 ft

Left Side Slope 400 H:V

Right Side Slope  4.00 H:V

Bottom Width 0.00 ft

Discharge 3.70 cfs

\ = /

0.73 ft
S

n:\..\04811401\docs\drainage\trickle channel.fm2
02/06/06 10:562:20 PM © Haestad Methods, Inc.

V:2.0B
H:1

NTS

Project Engineer: Eve Tang
FlowMaster v7.0 [7.0005]
Page 1 of 1

Coe & Van Loo Consultants
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



Outlet Protection Riprap Sizing

February 7, 2005

Calculated By: MEL

Location: Pond Outlet

Flow Rate:  Q(100)
Pipe Diameter: D
supercritical flow: Da=0.5(D+Y,)=
Critical Depth:
Tailwater Depth:
Allowable Velocity:

y/D=
Y/D, =

QD5 =

Q/D2.5 =

From Figure MD-21 use riprap type:

From Table MD-10: (d50) 1.50 ft.

From Figure 10-23 (1/2tan 6

req. area of flow= A, = Q/V = 3.11 s.f.
L=(1/2 tan 0)*(A/Y,-D,) = 2.98 ft.
Minimum Length (ft) =3(D) = 6.0 ft.
Width (ft) = - =6.0

Depth (ft)= 1.5*d50= 2.3
Volume: 3.0 cy.

Select Type H Rip-Rap with 6" Granular Bedding.
Bury with 4" topsoil, and reseed or resod.

Length= 6.00 ft.
Width= 6.00 ft
Depth= 2,25 ft




DRAINAGE CRITERIA MANUAL (V. 1) MAJOR DRAINAGE

/

AV
-

N\

Q/D!'s

-
'?E“"/

0 2 4 .6 .8 10
Y4/D

Use Dg instead of D whenever flow is supercritical in the barrel.
¥%Use Type L for o distance of 3D downstream.

FIGURE MD-21
Riprap Erosion Protection at Circular Conduit Outlet Valid for Q/DZ'5 <6.0

06/2001 MD-109

Urban Drainage and Flood Control District



MAJOR DRAINAGE DRAINAGE CRITERIA MANUAL (V. 1)

S = longitudinal channel slope (ft/ft)
dso = mean rock size (ft)
G, = specific gravity of stone (minimum = 2.50)

Note that Equation MD-13 is applicable for sizing riprap for channel lining. This equation is not intended
for use in sizing riprap for rundowns or culvert outlet protection. Information on rundowns is provided in
Section 7.0 of the HYDRAULIC STRUCTURES chapter of this Manual, and protection downstream of

culverts is discussed in Section 7.0 of this chapter, as well as in the HYDRAULIC STRUCTURES chapter,
Section 3.0.

Table MD-10 shall be used to determine the minimum size of rock type required. Note that rock types for -
ordinary riprap, including gradation, are presented in Table MD-7 and Figure MD-11.

TABLE MD-10

Riprap Requirements for Channel Linings'

—%S-(I,— Rock Type
(Gs _ 1)0.66
<3.3 VL (dso = 6 inches)
23.3t0<4.0 L (dso = 9 inches)
240t0<4.6 M (dso = 12 inches)
>46to<56 H (dso = 18 inches)
>5.6t06.4 VH (dso = 24 inches)

) Applicable only for a Froude number of < 0.8 and side slopes no steeper than 2H:1V.

" Use G, = 2.5 unless the source of rock and its density are known at time of design.

Table MD-10 indicates that rock size does not need to be increased for steeper channel side slopes,
provided the side slopes are no steeper than 2H:1V (District 1982). Rock-lined side slopes steeper than
2H:1V are considered unacceptable under any circumstances because of stability, safety, and
maintenance considerations. Proper bedding is required both along the side slopes and the channel
bottom for a stable lining. The riprap blanket thickness should be at least 1.75 times ds (at least 2.0
times dsp in sandy soils) and should extend up the side slopes at least 1 foot above the design water

surface. At the upstream and downstream termination of a riprap lining, the thickness should be
increased 50% for at least 3 feet to prevent undercutting. 3

B

4.4.2.4 Riprap Toes. Where only the channel sides are to be lined, additional riprap is needed to

provide for long-term stability of the lining. In this case, the riprap blanket should extend at least 3 feet
below the channel thalweg (invert), and the thickness of the blanket below the existing channel bed

MD-64 06/2001

Urban Drainage and Flood Control District
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DRAINAGE CRITERIA MANUAL

(V. 1)

MAJOR DRAINAGE

© = Expansion Angle

:
;
Vv vz
EL LA
5] 7P hg;o/ N -
VISR
s
// //7/*/

TAILWATER DEPTH/ CONDUIT HEIGHT, Y;/D

06/2001 /
Urban Drainage and Flood Control District

FIGURE MD-23

Expansion Factor for Circular Conduits

MD-111
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GROUTED SLOPING BOULDER DROP
DESIGN FORM

Project: Meadows - Filing 17 - Lot 5 & 6
Location: Regional Detention Pond - 72" Qutfall

. Designer: AMZ.

Date: 2/6/2005
GSB drop height= 11.5 ft
1. Determine the critical velocity (Vcr)
Ver = 7.5 ft/s see attached Critical Flow Analysis worksheet

2. Calculate rock-sizing parameter:

Rp = Ver*sS*0.17 For: S is longitudinal slope along direction of flow
(Ss-1)0.66 Ss is Specific gravity of rock
Given: Ss = 2.55
Slope = 0.25 Rp= 4.44

Use Table HS-5, from UD Vol 2
to determine GSB boulder size

Use B24 - 24" boulders

3. Per Table HS-4, from UD le 2, to determine GSB parameters

Urban Drainage Criteria GSB Design
Design Parameter Drop height greater then 5 feet | 11.5' drop
Maximum drop slope 4Hto 1V 4:1
Minimum boulder depth, Dr {Use Vcr to size _ 24"
Grout Thickness - Dg 1/2 Dr 12"
Basin Depression Sequential depth analysis 2'
Basin width Erosive = 20' 20'
Non-erosive = 15'
Other provisions A buried zone should be 10" buried zone
installed for 2*Hd (10' min)




Project
Channel ID

j
A
1
1
|
!
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1
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1
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1
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1
]
1
1
:
W

7

Design Information {Input)
Bottom Width
Left Side Slope

Right Side Slope
Design Discharge

Critical Flow Condition (Calculated)
Critical Flow Depth

Critical Flow Area

Critical Top Width

Critical Hydraulic Depth

Critical Flow Velocity

Froude Number

Critical Wetted Perimeter

Critical Hydraulic Radius

Critical (min) Specific Energy
Centroid on the Critical Flow Area
Critical (min) Specific Force

UD-Channels v1.00.xIs, Critical

2/6/2005, 10:21 PM



DRAINAGE CRITERIA MANUAL (V. 2) HYDRAULIC STRUCTURES

TABLE HS-5
Boulder Sizes for Various Rock Sizing Parameters
) Rock Sizing Parameter, R, Minimum Dimensions of Boulder, D; Boulder Classification
Less than 4.50 18 inches : B18
450t04.99 24 inches B24
5.00 to 5.59 30 inches B30
5.60 t0'6.39 36 inches B36
6.40 t0 6.99 . 42 inches v B42
7.00t07.50 48 inches B48
= 06/2001 HS-25
Urban Drainage & Fiood Control District




GSB CROSS-SECTION
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channg¢
Flow Element Trapezoidal Channe
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.040
Channel Slope 250000 ft/ft
Left Side Slope 450 H:V
Right Side Slope  4.50 H:V

Bottom Width 6.00 ft
Discharge 365.80 cfs
Results

Depth 1.54 ft
Flow Area 18.9 ft*
Wetted Perim 20.19 ft
Top Width 19.85 ft
Critical Depth L 2,74 ft
Critical Slope  0.020296 ft/ft
Velocity 18.39 ft/s
Velocity Head 5.26 ft
Specific Energ 6.80 ft
Froude Numbx 3.24

Flow Type  3upercritical

Project Engineer: cvl employee
untitled.fm2 Coe & Van Loo Consultants FlowMaster v7.0 [7.0005]
02/06/05 10:00:36 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Cross Section
Cross Section for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channe
Flow Element Trapezoidal Channg¢
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coeffic 0.040

02/06/05 10:00:55 PM © Haestad Methods, Inc.

Channel Slope 250000 ft/ft
Depth 1.54 ft
Left Side Slope 450 H:V
Right Side Slope 450 H:V
Bottom Width 6.00 it
Discharge 365.80 cfs
AN ——
}
1.54 ft
6.00 ft
v\
H:1
NTS
P
Project Engineer: cvl employee
untitled.fm2 Coe & Van Loo Consultants FlowMaster v7.0 [7.0005]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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PLAN: DROP STRUCTURE
HORIZONTAL SCALE: 1°= 10'
4 48" 20" 10°
0100 = 365.8 CFS DROP FACE DROP BASIN 36" GROUTED
V100 = 182 FPS BOULDER SILL AT
END OF BASN

FLOW
—

|— CHINK BETWEEN SILL
BOULDERS WITH RIPRAP 10
PREVENT SMALLER ROCK
AND TOPSOIL FROM

FACLING
EETWEEN BOULDERS
0.50%

FG 2.0°
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4.5" SEEPAGE
CUTOFF WALL
SEE DETAIL 1

24" THICK TYPE WH,
GROUTED RIPRAP

MIN. 47 THICK
TYPE ) OR }i BEDDING

SEE DETAL 2 MIN. 24" THICK BURIED
WEEP ORAIN SYSTEM. TRICKLE CHANNEL TYPE M RIPRAP
SEE DETAL 3 INV_ELEV. 6085.90
SEE DETAIL SHEET 16
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BOTIOM ELEV. 60B4.40
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GROUT NOTES
MATERIA FICATION 1.

1. ALL GROUT SHALL HAVE A MINIMUM 28-DAY
COMPRESSIVE STRENGTH EQUAL TO 3200 PSL

2. ONE CUBIC YARD OF GROUT SHALL HAVE A MINIMUM OF
SIX (6) SACKS OF TYPE Il PORTLAND CEMENT.

3. A MAXIMUM OF 25% TYPE F FLY ASH MAY BE 3.
SUBSTITUTED FOR THE PORTLAND CEMENT.

4, FOR TYPE A GROUT, THE AGGREGATE SHALL BE
COMPRISED OF 70% NATURAL SAND (FINES) AND 307%
3/8-INCH ROCK (COARSE).

5. FOR TYPE B GROUT, THE AGGREGATE SHALL BE 4.
COMPRISED OF 3/B—INCH MAXIMUM GRAVEL, STRUCTURAL
CONCRETE AGGREGATE. 5

6. TYPE B GROUT SHALL BE USED IN STREAMS WITH
SIGNIFICANT PERENNIAL FLOWS. 6.

7. THE GROUT SLUMP SHALL BE 4—-INCHES TO 6—INCHES.

8. AIR ENTRAINMENT SHALL BE 5.5%-7.5%

9. TO CONTROL SHRINKAGE AND CRACKING, 1.5 POUNDS OF
FIBERMESH, OR EQUIVALENT, SHALL BE USED PER CuBIC
YARD OF GROUT.

10. COLOR ADDITIVE IN REQUIRED AMOUNTS SHALL BE USED
WHEN SO SPECIFIED BY CONTRACT.

7.

9" THICK GRANULAR
TYPE 2 BEDDING

24" THICK TYPE VH
GROUTED RIPRAP

9.00° 1

GROUTED 36 BOULDER SiLL
LEV. = X

5.00' 17.50"

]
€00 ) EX

SS'ETION .

COBBLESTONE TRIQ(LE CHANNEL

INV. ELEV. §08S.
L 1750’ | 500"

24.00"

9" THICK GRANULAR / |

TYPE 2 BEDDING

24" THICK TYPE VH
GROUTED RIPRAP

BLACFMENT SPECIFICATIONS

ALL TYPE A GROUT SHALL BE DELIVERED BY MEANS OF A
LOW PRESSURE (LESS THAN 10 PSI) GROUT PUMP USING A
2—INCH DIAMETER NOZZLE.

2. ALL TYPE B GROUT SHALL BE DELIVERED BY MEANS OF A

LOW PRESSURE (LESS THAN 10 PSI) CONCRETE PUMP
USING A 3-INCH DIAMETER NOZZLE

FULL DEPTH PENETRATION OF THE GROUT INTO THE
BOULDER VOIDS SHALL BE ACHIEVED BY INJECTING GROUT
STARTING WITH THE NOZZLE NEAR THE BOTTOM AND
RAISING IT AS GROUT FILLS, WHILE VIBRATING GROUT INTO
PLACE USING A PENCIL VIBRATOR.

AFTER GROUT PLACEMENT, EXPOSED BOULDER FACES SHALL
BE CLEANED WITH A WET BROOM.

ALL GROUT BETWEEN BOULDERS SHALL BE TREATED WITH A
BROOM FINISH.

ALL FINISHED GROUT SURFACES SHALL BE SPRAYED WITH A
CLEAR LIQUID MEMBRANE CURING COMPOUND AS
SPECIFIED IN ASTM C-309.

SPECIAL PROCEDURES SHALL BE REQUIRED FOR GROUT
PLACEMENT WHEN THE AIR TEMPERATURES ARE LESS THAN
40°F OR GREATER THAN 90F. CONTRACTOR SHALL OBTAIN
PRIOR APPROVAL FROM THE DESIGN ENGINEER OF THE
PROCEDURES TO BE USED FOR PROTECTING THE GROUT.

gléﬁoAN EGOULOERS BY BRUSHING AND WASHING BEFORE

GROUTED BOULDERS
GROUT UMITS (APPROX.)

PROPOSED GRADE
TOPSOIL 1N OVERBANKS ONLY \

GROUT TO EXTEND /

UPSTREAM OF BOULDERS

THOROUGHLY CLEAN SURFACE
OF SEEPAGE CUTOFF PRIOR 10
GROUTING BOULDERS.

ROUGHEN_TOP_SURFACE
OF GROUT CUTOFF 25
6"

DEEP KEYWAY

SEEPAGE CUTOFF DETAIL O
NS

GROUT OR CONCRETE SEEPAGE CUTOFF-

157

PLACE BOULDERS AS MGHTLY

AS POSSIBLE WTH THE REQUIRED
BOULDER HEIGHT VERTICAL

AND VOIDS FOR GROUTING MINIMIZED

T8 FaBRE ML Al

TOP OF GROUT
0P 1

12 O BOULDERS
0 REMAIN CLEAN
AND FREE OF caoué/

PLA T IN
TATRS AL WGOS O BTORe croume, cEms M
THE SPECIFIED GROUT THAT COULD PREVENT THE GROUT
\ THICKNESS FROM BONDING TO ROCK.
PREPARE SUBGRADE PER
THE SPECIICATIONS
GROUTED BOULDER PLACEMENT DETAIL

NTS

4" NON-PERFORATED LATERAL PIPES

SPACED 10' 0.C., MAXIMUM. SLOPE AT IX
TO DAYLIGHT AT MAIN CHANNEL INVERT
ELEVATION, PIPE ALIGNWENT MAY BE CURVED
SUGHTLY TO FIT BETWEEN BOULDERS.

SEE DETAIL FOR GROUTED
BOULDER CONSTRUCTION

PLACE APPROVED Ls
GEOTEXTLE FILTER FABRIC TRIM PIPE_END TO

ANGULAR ROCK VE
CONTAMINATION BY GROUT
AND SOILS
4"PPERFORATED MANFOLD.

1PES, AND E D
CAPS AS REQJIRED REFER TG PLAN.

3/47 ANGULAR ROCK WEEP

FILTER MATERIAL.  MINIMUM 6
CKNESS SURROUNDING PIPE

YSTEIA AT ALL POIN’ S

WEEP DRAIN SYSTEM DETAIL

NTS 3

| HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS
WERE PREPARED UNDER MY DIRECT SUPERVISION, IN
ACCORDANCE WITH ALL APPLICABLE TOWN OF CASTLE ROCK
AND STATE OF COLORADO STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT ) AM FULLY REPONSIBLE FOR ALL
DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

KURT A, LANG, COLORADO P.E. 32249 BATE

TOWN OF CASTLE ROCK APPROVALS
THESE PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM
DATE OF DEVELOPMENT SERVICES DIRECTOR APPROVAL

RECOMMEND APPROVAL BY:

ENGINEERING DiVISION DATE

APPROVED BY:

DEVELOPMENT SERVICES DIRECTOR DATE
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Step 3:

from Figure 903 by interpolating between the velocity lines (V = 3.0 fps).

Determine the allowable major storm gutter capacity:

From Figure 904 for a "Minor Arterial" with a slope of 1.0 percent, read the allowable capacity of

110 cfs per gutter assuming the street is symmetrical.

If the street cross-section is not

symmetrical, (i.e., one gutter flowline higher than the other), the capacity of the upper gutter
would have to be reduced so that the lower gutter capacity is not exceeded by street cross flow

from the upper gutter (see Fig. 905).

9.6 CHECKLIST
To aid the Consultant Engineer, the following checklist has been prepared:

Use the flattest street slope to calculate the allowable gutter capacity.

Determine street classification first, then the curve number and gutter capacity.

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA

TABLE 901
STREET CLASSIFICATION
MINOR STORM
CURVE NO.
TRAFFIC DRAINAGE FLOWLINE CURB (FOR USE WITH

CLASSIFICATION CLASSIFICATION WIDTH TYPE FIGURE 903
Major Arterial Type C 68' 6"VC 1
Minor Arterial Type B 61' 6"VC 1
Collector Type B 44' 6°VC 2
Local Type A 40 6"VC i
Local Type A 36' 6"VC 2
Local Type A 34" 6"VC 3
Local Type A 32 | 6"VC 4
Local Type A 28 6"VC 5
Local Type A 36' 4"CG/SW 6
Local Type A 34 4"CG/SW 6
Local Type A .32 4"CG/SW 6
Local Type A 28' 4"CG/SW 6

Town of Castle Rock —Public Works Regulations — February 12, 1999

Section II — Chapter 10.9
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ALLOWABLE CAPACITY Q PER GUTTER (cfs)

R

Curvo .no i
Artorlalc only;

DR et cmmame e s e e o e
LS St s e et e @ Sore s e e

ol 2 SRR SRR
0.4 0.6 0.81.0 2.0 4.0
STREET SLOPE (%) .
' \
NOTES:

1. DESIGN CONDITIONS
Q = F(0.54(z/n)S1/2d8/3
F = (From Fig. 6-2, 8.2, Ref. 1)
n = 0.016 for streets

2. Figure includes reduction factor for allowable capacity.
3. Curve numbers for specific street sections are listed on Table 901.

DRAWN BY:

RBD| TOWN. OF CASTLE ROCK CYHOERS |  STD. DWG NO.

APPROVED BY

onte: tofizeE ] mor storm | FIGURE 903




L

6’ max.depth (type C)'\ 100 yr.water surface

» N\___Street ROW. 4
. AN .
Wy t— 2 = = 2% slope

iz .
| a:e =\ d curb and gutter typical
12" max depth type A,B,C

NOTE: See section 3.4.4

Y e

“LOCAL AND /
[ 'COLLECTOR”

———— e

ALLOWABLE CAPACITY Q PER GUTTER

0.4 0.6 0.8 1.0 20 3.0 40 6.0 80
STREET SLOPE (%) |

NOTES:

1. DESIGN CONDITIONS
Q= F0.56(zn)S12d83)
 F = (From Fig. 6-2, 8.2, Ref, 1)
n = 0.016 for streets
n =0.025 for grass

2. Fgure includes néduction factor for allowable capacity.

3.  Curve numbers for specliic street sections are listed on Table 901.

DRAWN BY: RBD| TOWN OF CASTLE ROCK (YHEERS STD. DWG NO.
APPROVED BY: ALLOWABLE GUTTER CAPACITY | .
DATE: 10/1/98 MAJOR STORM | FIGURE 904
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Tel: (720) 482-9526
Fax: (720) 482-9546

7901 E. Belleview Avenue

CONSULTANTS OF COLORADO), INC.

CCL

CASTLE ROCK LAND COMPANY
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CONSULTANT ENGINEER CERTIFICATION

| HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS
WERE PREPARED UNDER MY DIRECT SUPERVISION, IN
ACCORDANCE WITH ALL APPLICABLE TOWN OF CASTLE ROCK
AND STATE OF COLORADO STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY REPONSIBLE FOR ALL
DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

KURT A, LANG, COLORADO P.E. 32249 DATE
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EROSION CONTROL PLAN
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04811401
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SEDIMENT POND A

Area = 5.01 acres

Sediment Volume = 1800*5.01= 9018 ft*= 0.21 ac.t.

HWL = 6138.0

Dwo= 6138-6136.5= 1.5 ft
"1/2 Sediment Volume HWL= 6136.5
Pond Bottom = 6135.0

Required Area per ROW = 0.75 in® (Per Fig. EDB-3) |

Orifice Perforation Sizing = 1 columns
5 rows (4" cir. to ctr.)
1" diameter



SEDIMENT POND B

Area = 8.52 acres

Sediment Volume = 1800*8.52: 15336 ft° =

HWL=  6133.0

1/2 Sediment Volume HWL= 6131.5
Pond Bottom = 6130.0
Required Area per ROW = 1.2 in? (Per Fig. EDB-3)

Orifice Perforation Sizing = 1 columns
5 rows (4" ctr. to cftr.)
1 5/16" diameter

0.35 ac.ft.

Dwo= 6133-6131.5= 1.5 ft



SEDIMENT POND C

Area = 8.50 acres
Sediment Volume = 1800*8.5= 15300 ft* =
HWL = 6116.0 ]
1/2 Sediment Volume HWL= 6114.5 1
Pond Bottom = 6113.0

Required Area per ROW = 1.8 in® (Per Fig. EDB-3)

Orifice Perforation Sizing = 1 columns

5 rows (4" ctr. to ctr.)
1 5/16" diameter

0.35 ac.ft.

Dwa= 6116-6114.5= 1.5 ft



SEDIMENT POND D

Area = 8.41 acres

Sediment Volume = 1800*8.41= 15138 ftt= 0.35 ac.ft.

HWL = 6121.0

. Dwq= 6121-6119.5= 1.5 ft
1/2 Sediment Volume HWL= 6119.5
Pond Bottom = 6118.0

Required Area per ROW = 1.1 in? (Per Fig. EDB-3)

@ Orifice Perforation Sizing = 1 columns
‘ 5 rows (4" ctr. to ctr.)
1 5/16" diameter




SEDIMENT POND E

Area = 6.03 acres

Sediment Volume = 1800*6.03= 10854 ft*= 0.25 act.

HWL = 6129.0

Dwq= 6129-6127.5= 1.5 ft
1/2 Sediment Volume HWL= 6127.5
Pond Bottom = 6126.0

Required Area per ROW = 0.9 in? (Per Fig. EDB-3)

Orifice Perforation Sizing = 1 columns
5 rows (4" ctr. to ctr.)
1 1/16" diameter



SEDIMENT POND F

Area = 6.94 acres

Sediment Volume = 1800*6.94= 12492 ft*= 0.29 acft.

HWL = 6130.0

Dwq= 6130-6128.5= 1.5 ft
1/2 Sediment Volume HWL= 6128.5
Pond Bottom = 6127.0

Required Area per ROW = 0.9 in? (Per Fig. EDB-3)

Orifice Perforation Sizing = 1 columns
5 rows (4" ctr. to ctr.)
1 3/16" diameter



DRAINAGE CRITERIA MANUAL (V. 3) STRUCTURAL BE.ST MANAGEMENT PRACTICES

' EXAMPLE: Dyyq =451t //// ///

~ WQQCV = 2.1 acre-feet
4.0 SOLUTION: Required Area ger 7 /
Row = 1.75 in - /

- Ay
2.0

EQUATION: /

_ wacv : / /
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FIGURE EDB-3 RN,

Water Quality Outlet Sizing:
Extended Detention Basin (Dry) With 40-hour Drain Time for Capture Volume
Rev. 6-2002 S-43

Urban Drainage and Flood Control District



DRAINAGE CRITERIA MANUAL (V. 3) STRUCTURAL BEST MANAGEMENT PRACTICES

Orifice Plate Perforation Sizing

Circular Perforation Sizing

Chart may be applied to orifice plate or vertical pipe cutlet.

Hole Dia| Hole Dia| Min. Sc Area per Row (sq in)
(in) * (in) (in) n=1 n=2 n=3
1/4 0.250 1 0.05 0.10 0.15
5/16 0.313 2 0.08 015 0.23
3/8 0.375 2 0.1 0.22 0.33
7/16 0.438 2 0.15 0.30 0.45
1/2 0.500 2 0.20 0.39 0.59
9/16 0.563 3 0.25 0.50 0.75
5/8 0.625 3 0.31 0.61 0.92
11/16 | 0.688 3 0.37 0.74 1.1
3/4 0.750 3 0.44 0.88 1.33
13/16 | 0.813 3 0.52 1.04 1.56
7/8 0.875 3 0.60 1.20 1.80
15/16 | 0.938 3 0.69 1.38 2.07

1 1.000 4 0.79 1.57 2.36

11/16 | 1.063 4 089 | 177 2.66
11/8 1.125 4 0.99 1.99 2.98
13/16 | 1.188 4 1.1 2.22 3.32

N 11/4 1.250 4 1.23 2.45 3.68

15/16 | 1.313 4 1.35 2.71 4.06
1.3/8 1.375 4 1.48 2.97 4.45
17/16 | 1.438 | . 4 1.62 3.25 4.87
11/2 1.500 4 1.77 3.53 5.30
19/16 | 1.563 4 1.92 3.83 5.75
15/8 1.625 4 2.07 4.15 6.22
111/16| 1.688 4 2.24 4.47 6.71
1.3/4 1.750 4 2.41 4.81 7.22
113/16] 1.813 4 2.58 - 5.16 7.74
17/8 1.875 4 2.76 5.52 8.28
115/16] 1.938 4 2.85 5.80 8.84

2 2.000 . 4 | 314 6.28 9.42
n = Number of columns of perforations
Minimum steel " " "
plate thickness /4 5/16 /8

* Designer may interpolate to the nearest 32nd inch
to better match the required areaq, if desired.

Rectanqular Perforation Sizing

Rectangutari{Min. Steel

Only one column of rectangular perforations allowed. Hole Width |Thickness
Rectangular Height = 2 inches 5" /47
6" 1/4 7

Required Area per Row (sq in)

Rectangular Width (inches) = - 7" 5/32 "
2 8" 5/16 "
9" 11/32 "
10" 3/8 "
>10" i/2 "
Urban Drainage and Figure 5

Flood Control District WQCV Outlet Orifice

Drainage Criteria Manual (V.3) Perforation Sizing
File: V3—Outlet Details.dwg

Figure 5. WQCYV Outlets Orifice Perforation Sizing.

Rev. 6-2002 Sb-7
Urban Drainage and Flood Contro! District
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1" = 2000'

Date

Appr.

it.

02/15/05| KAL

Date

SUMMARY RUNOFF TABLE
DESIGN |[CONTRIBUTING| Qs Q100 CONTRIBUTING
POINT AREA (CFS) | (CFS) BASIN(S)
(AC) 3

1 OFFSITE 15.0 39.4 0S ;:’
2 0.50 17.2 43.6 A1, 0S §
3 3.92 15.4 30.4 H1 2
4 1.02 45 8.6 H2, H3 e
5 4.94 19.9 39.1 H1, H2, H3 g
6 1 0.39 1.7 3.3 12
7 DESIGN POINT 7 NOT USED
8 5.33 38.7 86.0 H1-H3, 12, 0S
9 0.16 0.7 1.4 0S5a
10 0.22 1.0 1.9 0S5b
11 0.38 1.7 3.2 0S5a, 0S5b
12 7.82 26.6 52.6 1

135.1

H1-H3, 11, 12, 0S5q, 0S5b, 0S

143.0

[H1=H3, 11

12, 0S5a, 0S5b, 0, kil |

Suite 150

Englewood, CO 80111
Fax: (720) 482-9546

Tel: (720) 482-9526

* CONSULTANTS OF COLORADO, INC,

w e /1)) BASIN SUMMARY TABLE
& 0070 1 BASIN AREA Qs | Qoo
?’/; 7, /d },” /; / // ," /7 ,:z}!f’ (AC) (CFS) | (CFS)
/ Pl / Wl Al 0.50 22 | 42
Pyl e B1 0.76 33 | 6.4
R D1 0.59 2.6 5.0
T\Gum54.6 CFS E1 4.84 19.0 | 37.6
X FINAL DRAINAGE.REPORT BY ENGNEERING. E2 0.88 35 | 638
"L PARTNERS, C) | E3 0.54 2.4 4.6
w,i bt ) - 21.0 | 415
- P 2.2 4.2
T 15.4 30.4
3.1 6.0
1.4 2.6
266 | 526
1.7 3.3
143 | 282
16 3.0
2.6

16 0.76 28.3 61.0 B1, OS
17 0.59 2.6 5.0 D1
18 1.35 30.9 66.0 B1, D1, 0S
19 5.63 21.0 41.5 G
20 6.18 22.2 43.8 G1, G2
21 7.53 52.6 | 108.8 B1, D1, G1, G2, OS
22 0.55 2.0 4.1 K2
23 8.08 531 | 110.0 B1, D1, G1, G2, K2, 0S|
24 23.07 116.9 | 246.3 | BASINS FOR D.P.'S 14 AND 23
25 0.55 2.2 4.5 K3
26 23.62 118.7 | 250.0 BASINS FOR D.P. 24, K3
27 2.41 9.7 19.3 K4
28 4.55 15.5 30.6 L
29 6.96 23.9 47.4 K4, L
30 9.03 31.2 61.9 K4, K5, L
31 32.65 108.6 | 215.3 | BASINS FOR D.P.’S 30 AND 26
32 4.84 19.0 37.6 E1 1
33 1.42 5.6 10.9 E2, E3
34 6.26 22.9 44.9 E1, E2, E3
35 0.74 2.7 5.2 J2, J3
36 7.0 23.6 46.4 E1, E2, E3, J2, J3
4,55 14.3 28.2 J1

1.4
_4.0

PANY

3033 EAST 1ST AVENUE, #410

CASTLE ROCK LAND COM

DENVER, CO 80206

YWS FILING 17

PED DRAINAGE MAP

| HEREBY AFFIRM TH L CONSTRUCTION PLAN
WERE PREPARED UNDER MY DIRECT SUPERVISION, IN :
2.07 8.4 16.8 - ACCORDANCE WITH ALL APPLICABLE TOWN OF CASTLE ROCK (]
755 Py 306 AND STATE OF COLORADO STANDARDS AND STATUTES,
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