
MEMORANDUM 
MULLER 

TO: 	 David Van Dellen / Town of Castle Rock 
Bill Ruzzo / Cherry Creek Basin Water Quality Authority (CCBWQA) 

FROM: 	Jim Watt / Muller Engineering Company 
Joe Juergensen / Muller Engineering Company 
Jim Wulliman / Muller Engineering Company 

DATE: 	May 13, 2011 (Revised September 2, 2011) 

PROJECT: McMurdo Gulch Reclamation Project 
MEC #07-012.14 

RE: 	 Detention Facility Retrofit Improvements Design 

Muller Engineering Company, Inc. 
Consulting Engineers 

777 S. Wadsworth Blvd., Ste. 4-100 
Lakewood, Colorado 80226-4355 
TEL (303) 988-4939 
FAX (303) 988-4969 
www.mullereng.com  

This memorandum documents the evaluation of retrofit improvements to existing detention facilities 
in a representative portion of the McMurdo Gulch watershed as a means of controlling peak 
stormwater flows to levels similar to pre-developed conditions during frequent runoff events. The 
purpose of the investigation was to demonstrate how watershed-wide full-spectrum detention for 
new development can help reduce and in some reaches perhaps eliminate impacts on receiving 
streams, particularly from highly erosive frequent storm events. This work is part of a larger effort 
focused on implementing a proactive reclamation plan for McMurdo Gulch and shall compliment 
the previous memo dated February 22, 2011 (Revised August 30, 2011), regarding the McMurdo 
Gulch Reclamation Project - Stream Reclamation Improvements Design. 

A retrofit plan was evaluated in the McMurdo Gulch watershed to control peak discharges from 
developed areas to levels similar to or less than historic (pre-development) conditions over the 
whole spectrum of storm events -- from frequent small events to large flood-producing storms. At 
the least, it is anticipated that implementing full-spectrum detention in the watershed (and 
retrofitting existing detention facilities) to control runoff will reduce the level of improvements 
required for stream stabilization and will slow the pace of degradation such that funding resources 
can more easily keep up with the required improvements. At best, it may be found that watershed-
wide full-spectrum detention may eliminate the need for capital improvements in some stream 
reaches. 

The initial flow-control plan was focused on the Castle Oaks development, since in the near term 
this community contains the largest concentration of impervious area that will drain into the critical 
reaches of McMurdo Gulch. In addition, Castle Oaks was designed with a number of large sub-
regional detention facilities that comprise good candidates for retrofitting. Eight existing Castle 
Oaks detention facilities, shown in Figure 1, were evaluated for potential retrofitting. Five of these 
facilities were originally designed with outlet structures that control the 10 year and 100 year flow 
rates, one facility was designed to capture and slowly release only the water quality capture 
volume (WQCV), and two facilities were designed to control the WQCV and the 10 year and 100 
year events. 

A simple way to retrofit a detention pond designed with a 10 year and 100 year release to a full-
spectrum facility is to reduce the size of the 10 year outlet to provide a minimal release rate for the 
10-year volume. This is because the UDFCD simplified equation for 10 year detention volume 
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yields about the same number as the excess urban runoff volume (EURV) required for full-
spectrum detention (full-spectrum detention is based on capturing the EURV and draining it slowly
-- over a period of up to 72 hours -- to minimize the EURV release rate.  This method of retrofitting
was the primary approach that was evaluated for the Castle Oaks pond system.

Figure 1.  Eight existing detention facilities in the Castle Oaks development evaluated for retrofit
improvements.
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Design plans, design reports, and CUHP and SWMM models were obtained and reviewed for the
eight Castle Oaks detention facilities.  Quite a bit of time was invested to understand the design
intent and modeling of the existing detention facilities.  In some cases, the stage/storage and
stage/discharge relationships for the ponds were revised to achieve complete consistency with the
design plans.  Then, various retrofitting options were evaluated, as shown in the following table.

Option Description Rationale
1 Ponds 335, 355, 360, 380, 381, 390,

and 395 were retrofitted for EURV
by assuming an orifice plate would
be installed over the existing 10-
year openings

All seven ponds that have an existing 10-year
opening were assumed to be retrofitted with orifice
plates.  This option reflects the simplest means of
retrofitting and the greatest number of ponds that
could be retrofit with orifices.

2 Ponds 335, 355, and 390 were
retrofitted for EURV by assuming an
orifice plate would be installed over
the existing 10-year openings

Just the downstream-most pond in each of the
three Castle Oaks tributaries that has an existing
10-year orifice were assumed to be retrofit with
orifice plates.  This is the minimum number of
ponds that would be considered for a retrofit and
would eliminate effects of multiple EURV ponds in
series.

3 Same as Option 2, except that the
spillways of Ponds 335, 355, 390,
and 375 were assumed to be raised
one foot.

Although more involved than just retrofitting with an
orifice plate, the benefits of raising spillways to gain
more detention volume was considered

4 Same as Option 2, except that the
spillway of Pond 355 was assumed
to be raised two feet.

To further reduce release rates from Pond 355, the
benefit of raising this pond's spillway two feet was
considered.

5 Ponds 335, 355, 360 and 390 were
retrofitted for EURV by assuming an
orifice plate would be installed over
the existing 10-year openings

To reduce release rates from Pond 355 without
raising this pond's spillway, retrofitting Pond 360
(upstream of Pond 355) with an orifice plate was
considered.

Table 1.  Retrofit Alternatives

All options were modeled assuming two conditions: 1) the Castle Oaks ponds would remain the
only detention facilities in their respective sub-watersheds (no additional detention assumed in
upstream offsite developments) and 2) additional detention facilities were assumed to be
implemented to serve the offsite developments.

Based on the results of the modeling, the recommended retrofit plan consists of Option 5 --
providing smaller orifices to reduce the 10 year outlets of Ponds 335, 355, 360, and 390.   The
recommended plan meets the intent of reducing peak discharges to levels similar to or less than
pre-developed conditions for a full spectrum of storms, including the frequent events that contribute
to stream degradation.   This is illustrated in Figure 2, which shows the combined contribution of
flow from the three Castle Oaks sub-watersheds to McMurdo Gulch.  The light blue and dark blue
bars (with and without offsite ponds) show that the combined outflows for the proposed retrofit plan
(Option 5) are less than those for the current ponds and less than pre-developed conditions for all
events, including the smaller, more frequent storms such as the 2-year.  Although additional flow
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reductions would be possible by providing additional detention storage volume through raised
spillways or excavation, based on the modeling completed these more extensive retrofit measures
are not necessary to reduce discharges below pre-developed levels.

Figure 2.  Results of retrofit evaluation for recommended plan (Option 5) in comparison to predeveloped
and future development condition flows without detention

It is interesting to note the effects of retrofitting EURV in ponds in series (one or more ponds
upstream of another pond).  As shown in Figure 1, in Castle Oaks one pond exists on the southern
tributary, two ponds on the middle tributary, and five ponds on the northern tributary.  The
recommended Option 5 is comprised of extended detention for EURV (or WQCV for pond 375) in
the one pond on the southern tributary, both ponds on the middle tributary, and in two of the five
ponds on the northern tributary.  Retrofitting all five ponds in the northern tributary was found to be
less effective.  Therefore, it is necessary to model various combinations of EURV releases when
ponds are in series to determine the most effective design.

 It was noticed during a field reconnaissance of the detention ponds that the riprap shown in the
design plans on the side slopes of the spillways was not clearly evident.  This was followed up with
more checking in the field by Town staff.  As a result, some rehabilitation work may be necessary
to be fully assured that the spillways are constructed as designed.  This is especially important
since the spillways are designed to convey flows in storms much smaller than the 100 year event
(any storm in excess of the water quality event for Pond 375 and storms in excess of the 10 year
event for the rest of the ponds).   The proposed retrofit improvements do not increase the spillway
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flow rates in the modeled events; however, the proposed improvements are recommended based
on investigations (or remedial repairs) that confirm that the spillways will function as originally
designed.

Backup modeling information and results are provided in Appendix A.  Sketches of the
recommended detention facility retrofit improvements are shown in Appendix B.  The retrofit
improvements generally consist of installing orifice plates over the existing 10-year outlet pipes and
providing finer grating to reduce the likelihood that the control orifices (ranging from 3 inches to 4-
1/8 inches in diameter) will become clogged.  These improvements are straightforward and could
be implemented in a variety of ways.  The orifice plates and grating could be field measured, drawn
up and fabricated by a metalwork contractor.  Installation could potentially be handled by a
contractor or perhaps by Town maintenance staff.

The flow control plan discussed herein for the Castle Oaks development could be applied to the
remainder of the McMurdo Gulch watershed that will receive high density development.  A number
of onsite ponds exist in the area along Highway 86 that could be converted to full spectrum
detention; however, in certain instances constructing new regional full spectrum facilities to
compliment or replace the onsite facilities may provide greater flow reductions and less
maintenance burdens.  Several sites in the upper watershed seem favorable for regional full-
spectrum detention.  One is on mainstem McMurdo Gulch just upstream of Highway 86 and
another is in the existing detention pond constructed as part of the Civilian Conservation Corps
(CCC) effort downstream of Castle Oaks Drive.

It is also recommended that full-spectrum detention be implemented in the Canyons South
development that is adjacent to the Castle Oaks development.  Canyons South is currently in the
design phase.  Coordination with Douglas County is recommended to ensure that full spectrum
detention is implemented in this community to provide additional flow control to the receiving
reaches of McMurdo Gulch.

Beyond this memorandum, the next steps for implementing flow control in the McMurdo Gulch
watershed are as follows:

• Complete a final design phase of work for the Castle Oaks development pond facilities.
This work includes finalizing the hydrologic analysis started as part of this current phase of
work, designing the pond outlet structure modifications, and designing improvements to the
existing pond spillways where necessary.

• Coordinate with Douglas County regarding the Canyon South development pond facilities
with the intent of implementing full spectrum detention.

• Explore other opportunities to retrofit existing ponds or incorporate new regional ponds
downstream of existing developments.

The course of action set forth in this memorandum in combination with construction of the stream
reclamation improvements will provide the Town and the Cherry Creek Basin Water Quality
Authority a significant step in reclaiming/preserving the McMurdo Gulch corridor as well as the
downstream Cherry Creek corridor.  It is anticipated that the flow control methods discussed can
be used as a model, or template, for other similar basins within the Cherry Creek basin.
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Mc Murdo Gulch in Castle Rock
SWMM Scenairo Results

Scenario Description
Predeveloped
Future (No Ponds)
Future Castle Oaks Ponds AS IS
Future All Ponds AS IS
Opt 1
Opt 2
Opt 3
Opt 4
Opt 5

2Yr

Pond
Outlet

Number
Pre

developed
Future

(No Ponds)

Future
Castle Oaks Ponds

AS IS

Future
Castle Oaks Ponds EURV

Opt 1

Future
Castle Oaks Ponds EURV

Opt 2

Future
Castle Oaks Ponds EURV

Opt 3

Future
Castle Oaks Ponds EURV

Opt 4

Future
Castle Oaks Ponds EURV

Opt 5

Future
All Ponds

(AS IS)

Future
All Ponds Castle Oaks EURV

Opt 1

Future
All Ponds Castle Oaks EURV

Opt 2

Future
All Ponds Castle Oaks EURV

Opt 3

Future
All Ponds Castle Oaks EURV

Opt 4
335 64 9 79 14 2 2 3 2 2 17 2 2 4 2
355 83 6 55 17 2 11 3 3 2 13 2 4 3 3
360 81 2 17 9 0.5 9 9 9 0 5 0 6 6 6
375 103 19 136 50 2 17 9 17 17 32 2 13 7 13
380 115 2 15 9 0.5 9 9 9 9 9 0 9 9 9
381 118 4 26 20 5 20 20 20 20 20 5 14 14 14
390 98 12 53 25 1 1 1 1 1 14 1 1 1 1
395 96 12 26 18 11 18 18 18 18 10 6 10 10 10

Combined outflow (335+355+375) 34 269 82 21 62

5Yr

Pond
Outlet

Number
Pre

developed
Future

(No Ponds)

Future
Castle Oaks Ponds

AS IS

Future
Castle Oaks Ponds EURV

Opt 1

Future
Castle Oaks Ponds EURV

Opt 2

Future
Castle Oaks Ponds EURV

Opt 3

Future
Castle Oaks Ponds EURV

Opt 4

Future
Castle Oaks Ponds EURV

Opt 5

Future
All Ponds

(AS IS)

Future
All Ponds Castle Oaks EURV

Opt 1

Future
All Ponds Castle Oaks EURV

Opt 2

Future
(All Ponds with Castle Oaks

EURV)  Opt 3

Future
(All Ponds with Castle Oaks

EURV)  Opt 4
335 64 69 148 63 45 45 23 45 45 45 31 31 15 31
355 83 46 102 41 23 34 23 13 23 38 20 31 19 8
360 81 16 33 11 7 11 11 11 7 7 3 9 9 9
375 103 132 259 113 94 118 61 108 118 90 30 64 52 64
380 115 12 28 12 3 12 12 12 12 12 3 12 12 12
381 118 28 53 38 45 41 41 41 41 39 30 34 34 34
390 98 57 102 35 21 34 20 34 34 26 14 20 14 20
395 96 41 48 27 30 27 27 27 27 15 14 16 16 16

Combined outflow (335+355+375) 248 509 217 187 187 173 115

10Yr

Pond
Outlet

Number
Pre

developed
Future

(No Ponds)

Future
Castle Oaks Ponds

AS IS

Future
Castle Oaks Ponds EURV

Opt 1

Future
Castle Oaks Ponds EURV

Opt 2

Future
Castle Oaks Ponds EURV

Opt 3

Future
Castle Oaks Ponds EURV

Opt 4

Future
Castle Oaks Ponds EURV

Opt 5

Future
All Ponds

(AS IS)

Future
All Ponds Castle Oaks EURV

Opt 1

Future
All Ponds Castle Oaks EURV

Opt 2

Future
(All Ponds with Castle Oaks

EURV)  Opt 3

Future
(All Ponds with Castle Oaks

EURV)  Opt 4
335 64 102 187 86 79 79 56 79 79 62 51 51 38 51
355 83 67 127 58 73 75 57 41 73 52 54 55 42 28
360 81 23 42 19 41 40 40 40 41 9 18 17 17 17
375 103 192 327 183 121 143 105 143 143 121 76 107 82 107
380 115 17 34 13 9 13 13 13 13 14 9 13 13 13
381 118 41 67 44 46 41 41 41 41 46 46 41 41 41
390 98 80 128 78 52 56 20 56 56 33 30 37 20 37
395 96 56 59 38 42 38 38 38 38 18 20 20 20 20

Combined outflow (335+355+375) 361 640 327 295 295 235 212

100Yr

Pond
Outlet

Number
Pre

developed
Future

(No Ponds)

Future
Castle Oaks Ponds

AS IS

Future
Castle Oaks Ponds EURV

Opt 1

Future
Castle Oaks Ponds EURV

Opt 2

Future
Castle Oaks Ponds EURV

Opt 3

Future
Castle Oaks Ponds EURV

Opt 4

Future
Castle Oaks Ponds EURV

Opt 5

Future
All Ponds

(AS IS)

Future
All Ponds Castle Oaks EURV

Opt 1

Future
All Ponds Castle Oaks EURV

Opt 2

Future
All Ponds Castle Oaks EURV

Opt 3

Future
All Ponds Castle Oaks EURV

Opt 4
335 64 307 415 270 198 198 60 198 198 232 198 198 60 198
355 83 203 277 206 210 206 198 161 210 159 147 160 154 144
360 81 69 93 69 73 69 69 69 73 45 48 42 42 42
375 103 574 739 498 452 456 357 456 456 410 475 412 324 412
380 115 53 74 46 48 46 46 46 46 52 48 46 46 46
381 118 124 156 146 145 139 139 139 139 139 145 139 139 139
390 98 222 286 156 114 114 20 114 114 138 114 114 20 114
395 96 140 127 113 115 113 113 113 113 72 76 74 74 74

Combined outflow (335+355+375) 1084 1431 974 864 864 800 757

Ponds 335, 355, 360, and 390 retrofitted for EURV

Ponds 335, 355, and 390 embankments and spillway raised 1' and retrofitted for EURV
Ponds 335, and 390 retrofitted for EURV.  Pond 355 embankment and spillway raised 2' and retrofitted for EURV

All Castle Oaks Ponds Retrofitted for EURV
Future development conditions  with all ponds (including offsite ponds) with no alterations

Predevelopment conditions  all Impervious Values are 2%
Future development conditions with no ponds in the Castle Oaks area
Future development conditions  with only Castle Oaks ponds with no alterations

Ponds 335, 355, and 390 retrofitted for EURV

Created By: JAM
Muller Engineering Company
P:\07012.01 Castle Rock OnCall\07012.14 McMurdo Gulch Final Design\07012 McMurdo Gulch\excel\SWMM Scenario Results  Option 2.xlsxSWMM Scenario Results  Option 2.xlsx
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Pond 335

1.5 1.5 0 0.00 0.00 0.00 0.00
5.5 5.5 0 0.50 0.32 0.50 0.32
6.5 6.5 62 1.00 0.46 1.00 0.46
7.5 7.5 83 1.50 0.56 1.50 0.56
8.5 8.5 187 2.00 0.65 2.00 0.65
9.5 9.5 371 2.50 0.72 2.50 0.72

10.5 10.5 637 3.00 0.79 3.00 0.79
3.50 0.86 3.50 0.86
4.00 0.92 4.00 0.92
4.50 0.97 4.50 0.97
5.00 1.02 5.00 1.02
5.50 1.07 5.50 1.07
5.70 1.09 5.70 1.09
6.00 5.69 6.00 1.72
6.50 24.59 6.50 1.79
7.00 57.09 7.00 1.86
7.10 65.31 7.10 1.87
7.50 83.23 7.50 17.04
8.00 125.47 8.00 57.25
8.50 187.68 8.50 117.48
8.90 251.71 8.90 179.97
9.00 269.72 9.00 197.60

Stagedischarge (original
master plan model)

Stagedischarge
(Corrected original model)

Stagedischarge (EURV
retrofit model)
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Stagedischarge (original master plan model) Stagedischarge (Corrected original model)

Stagedischarge (EURV retrofit model)

9.00 269.72 9.00 197.60
9.50 372.14 9.50 298.15
10.00 495.68 10.00 419.85
10.50 641.15 10.50 563.54
10.60 672.95 10.60 594.99
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Pond 355

1 0 0 0.00 0.00 0.00 0.00
6 5 0 0.50 0.18 0.50 0.18
7 6 69 1.00 0.27 1.00 0.27
8 7 112 1.50 0.34 1.50 0.34
9 8 293 2.00 0.39 2.00 0.39

9.7 8.7 484 2.50 0.44 2.50 0.44
3.00 0.49 3.00 0.49
3.50 0.53 3.50 0.53
4.00 0.56 4.00 0.56
4.50 0.60 4.50 0.60
5.00 0.63 5.00 0.63
5.50 11.19 5.50 1.50
6.00 35.41 6.00 1.57
6.50 61.90 6.50 1.63
7.00 103.19 7.00 40.71
7.50 181.68 7.50 117.07

Stagedischarge
(original master plan

model)

Stagedischarge
(Corrected original

model)

Stagedischarge
(EURV retrofit

model)
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Stagedischarge (original master plan model)

Stagedischarge (Corrected original model)7.50 181.68 7.50 117.07
7.60 200.98 7.60 135.95
8.00 289.45 8.00 222.77
8.70 486.50 8.70 417.03

Stagedischarge (EURV retrofit model)

A-10



A-11



A-12



Pond 360

0 0 0 0.00 0.00 0.00 0.00
1 1 2 0.50 5.97 0.50 0.17
2 2 6 1.00 6.79 1.00 0.20
3 3 7 1.50 7.52 1.50 0.22
4 4 9 2.00 8.19 2.00 0.24
5 5 10 2.50 8.80 2.50 0.26
6 6 11 3.00 9.38 3.00 0.27
7 7 31 3.50 9.92 3.50 0.29
8 8 107 4.00 10.43 4.00 0.30
9 9 247 4.50 10.92 4.50 0.32

5.00 11.39 5.00 0.33
5.50 24.56 5.50 0.62
6.00 35.27 6.00 0.64
6.30 35.99 6.30 0.65
6.50 39.41 6.50 3.61
7.00 59.84 7.00 22.91
7.50 95.14 7.50 57.10

Stagedischarge
(original master plan

model)

Stagedischarge
(Corrected original

model)

Stagedischarge
(EURV retrofit

model)

0.00
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7.00
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10.00

0.00 50.00 100.00 150.00 200.00 250.00 300.00

Stagedischarge (Corrected original model)

Stagedischarge (EURV retrofit model)

Stagedischarge (original master plan model)
7.50 95.14 7.50 57.10
8.00 145.92 8.00 106.82
8.50 213.26 8.50 173.11
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Pond 390

0 0 0 0.00 2.00 0.00 0.24
2 4 15 0.50 4.00 0.50 0.40
4 6 38 1.00 6.80 1.00 0.51
6 8 153 1.50 11.50 1.50 0.60
8 10 556 2.00 16.00 2.00 0.67

2.50 20.00 2.50 0.74
3.00 22.00 3.00 0.81
3.50 29.49 3.50 0.87
4.00 31.37 4.00 0.92
4.50 33.14 4.50 0.97
5.00 34.82 5.00 1.02
5.50 36.43 5.50 1.07
6.00 37.97 6.00 1.12
6.50 39.45 6.50 1.16
7.00 59.06 7.00 19.40
7.50 98.67 7.50 57.66
8.00 156.34 8.00 114.04
8.50 232.51 8.50 188.96

Stagedischarge
(original master plan

model)

Stagedischarge
(Corrected original

model)

Stagedischarge
(EURV retrofit

model)
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8.50 232.51 8.50 188.96
9.00 327.97 9.00 283.19
9.50 443.61 9.50 397.65
10.00 580.37 10.00 533.25

Stagedischarge (Corrected original model)

Stagedischarge (EURV retrofit model)

Stagedischarge (original master plan model)
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Appendix B 

Sketches Showing Recommended Detention Facility Modifications 
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I Aterwrd-in 	rr-sE nr, 	rte 	.1211.770F, 	r  a Y 

1 DROP HE REFERENCE 12/03/03 NHS CHECKED 	RIP  

2 SPILLWAY GRADING 11/24/04. NI-IS COUNT? 	DOUGLAS DATE 	 5111/03 
TY 	 COLORADO  

. 	  

ame 



PROVIDE FINE GRATING TO REDUCE 
LIKELIHOOD THAT 3 Ya" DIA CONTROL 
ORIFICE WILL BECOME CLOGGED 

Tubular Trash Rack 
On 6° Centers 

PONDS 335 & 355 

ATE 

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 I AM FULLY RESPONSIBLE FOR ALL DESIGN. 

ENGINEER 

Plan View-Outlet Box and VVingwalls  

P.E. ND. 

2" 
C12x25 American Standard Bolt Down or 

Lock Down Structural Steel Channel formed 
into concrete. 

Trash Rack Attached By Welding 
Rack Swivel Hinge 

PROVIDE ORIFICE PLATE 
WITH 3 ,/," DIA ORIFICE 
(FOR PONDS 335 & 355) 

FLOW CONTROL ORIFICE PLATE 
(FOR POND  304=CENI;VF 

	4 " 

Steel Perforated 
now Control 

/ Plate 

WATER QUALITY TRASH RACK 
Klernp KRP Series Aluminum 
Bar Grate or approved Equa PIPE 

DIAMETER, 

10 

Outlet Pipe 
MP EL 

ORIFICE 
DIAMETER, 

D
o 

T 

Section A-A 

WINGWALL SEE CDOT 
STANDARD DETAIL 
SHEET M-601-20 

- T.O. SLOPE 
(VARIES. SEE PLAN) 

SEE SHEET D7 FOR 
STRUCTURAL DETAILS OF WATER 
QUALITY OUTLET BOX. 

TOE Of SLOPE 

TUBULAR TRASH RACK 
ON 6° CENTERS 

TOWN OF' CASTLE ROCK APPROVALS  
THESE PLANS ARE HEREBY APPROVED FOR ONE YEAR 
FROM THE APPROVAL DATE OF THE DEVELOPMENT 
SERVICES DIRECTOR. 
RECOMMENDED APPROVAL: 

ENGINEERING DIVISION 	 DATE 
APPROVED BY: 

DEVELOPMENT SERVICES DIRECTOR 	DATE 

O 	0 
0 

O 

	

—41 4 314'1- 	 

0 

18" 

Section B-B (WATER QUALITY TRASH RACK NOT SHOWN)  

RCOSOSCATS CONNECTIN3 

ORATE TO CkVANEL 

3/4" 0 A307 THREADED ROD 
(6" MIN EMBEDMENT) 

A 

Section B-B (WATER QUALITY TRASH RACK SHOWN)  

STEEL PERFORATED EPDXY-COATED 
FLOW CONTROL PLATE 0 04 ©12" x 3'-6" 

(TYP) 

0 

(6) 3/4'0 A307 BOLTS WITH 7' 
x2' PLATE WASHER (TYP} 

KLEMP KRP SERIES 	
SEE DETAIL B 	

SEE DETAIL A 
ALUMINUM BAR ORATE 

SECTION C  
NOTES: 

ALL OUTLET PLATE OPENINGS ARE RECTANGULAR. 

2. HEIGHT OF ALL RECTANGULAR OPENINGS • 2 INCHES 

3. TYPICAL REINFORCEMENT NOT SHOWN. ONLY ADDITIONAL 
REINFORMCEMENT SHOWN IN THIS VIEW. 

- 8" 
KLEMP KRP SERIES (OR EQUAL) 
ALUMINUM BAR GRATE 
ALIGN BEARING BARS VERTICALLY 

PERFORATION WIDTH = Wo 

Strudural 81se4 Channel 
Formal Into Concrete. 

Steinke* Neel Bolts 
or intermittent Welds C3) SOLID correcnias 

PLATE TO GUNNEL 

C1b25 AMERICAN STANDARD 
SITtuCTUIAL STEEL CHANNEL 

PORAED INTO cONCRETE 
	W plate 	 

1-..—Wconc 

Tam,. ......aleapeart.......-aciave• 

10" AIR FACES GRILLED INTO 
CHANNEL WEB TO ASSIST IN 
CONCRETE COADOUCATION 

OUTLET DIMENSION SCHEDULE  

POND 301 POND 335 POND 355 POND 375 

HI 2'4" Z-4° 2'-4" 74" 

H2 2 5' 5.7' 4.9' 6.4' 

CHO 18" 30' 30" 18" 

BED 1 1/4" x 3/16" 2" x 3/16" 2" x 3/16" 2" x 3/16" 

L 13.3' 33.6' 30.9' 36.0 

W 6.-0" 8.-0" 10%0" 6'0" 

VAconc 6" 18" 12" 24" 

Wptate 12" 24' 18" 30" 

580 11/16" 1-3/16" 1-3/16" 1-3716" 

SCR 2" 2" 2" 2" 

MP EL. 6471.75 6457.5 6455.1 6341.6 ' 

wa EL. 6474.2 6463.2 6460.0 6348.0 

Do 1 0' NA NA NA 

T 1/4" 1/4" 1/4" 1/4" 

H3 2.67' 2.67' 2.67" 2.67" 

Wgrate 3'.6" 4',-0" 3'-6" 4%0- 

Wo 11/16" 1-5/16" 1-3/16" 1 5/8" 

Wh 2.-6" 3'-0" 2-6" 3.-0" 

H P  4.-8" T-10 1/2' T-I" S'-7" 

HTR 4*-8" 7.-i 0 1/2" T-1" 8'-7" 

N R 5 17 15 19 

N C  1 1 1 1 

S H NA NA NA 'IA 

3,4"s4' HEADED ANCHOR 
STUDS WELDED 
TO CHAnNEL %WEI A 

O 

0 

0 	0 	0 
0 	0 

0 	0 	0 

9"—°-1 8 1/2" 17-  

L 2 3/4" 

WH 

wgrate 	 

SECTION B  

BOLT BAR GRATE USING STAINLESS 
STEEL SADDLE WASHERS OR 

DETAIL A  TREATED STEEL BAR STOCK 

DETAIL B 	
REARING BAR SPACING = SBB 
CROSS ROD SPACING = SCR 
BEARING BAR SIZE= BBD 

ame 
	  REVISIONScf, FORMERLY Woctlers 141,44* ENGINEERING, INC. 

NO. 	DESCRIPTION 
550 S. WADSWORTH BLVD. 
SUITE 500 	 PHONE 303-935-6505 	  
LAKEWOOD, COLORADO 80226 	FAX 3D3-9 35- 5515  	  

DATE 	BY 
	 OESICNED BY' 	REP 

CITY 	CASTLE ROCK 	CHECKED 	 BAC 

COUNTY  DOUGLAS 	DATE 	 6110573 

STATE 	COLORADO 	 PROJECT NO 	07-020.000  

CASTLE OAKS ESTATES FILING NO. 1 
POND WATER QUALITY OUTLET STRUCTURE - DETAILS 

SHEET 

D9 



AMBER SUN DRIVE 

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

ENGINEERING DIVISION 	 DATE 
APPROVED B Y: 

  

   

DEVELOPMENT SERVICES DIRECTOR 	DATE 

CITY 	CASTLE ROCK 

COUNTY  DOUGLAS 

 STATE COLORADO 

DESIGNED BY. 	 REP 

CHECKED 
	

BAC 

DATE 
	

5111/03 

PROJECT NO. 	02-020_090 

OUTLET MODIFICATION 
SEE SHEET D11 

4 

POND SPILLWAY 
AND OUTLETN, 

DROP --"N  

STRUCTURES. 
SHEET D8. 

N 

ie lirtrvalimer  

T.O. SPILLWAY 	--111041101111110111111 

Itr#A‘  
T 6480.3 

■•"'" 

-12' ACCESS TRAIL 
SEE SHEET D4, 

TAIL 1 

DROP STRUCTURE H11 ANDH12 
SEE SHEET C30  

PROFILE AT CENTERLINE OF 
TRICKLE CHANNEL. SEE SHEET 
DB8.  

WINGWALLS AND 
APRON. SEE SHEET D6. 

MODIFIED TYPED INLET. SEE,CDOT STANDARD DETAIL 
M-604-11. AN 18" DIAMETER HOLE WILL BE KNOCKED OUT OF 
THE MIDDLE OF THE "LONGSIDE" OF THE INLET AND AN 
ORIFICE PLATE AND TRASH/RACK WILL BE-01...ACED OVER \ 
HOLE. SEE SHEET D11 DEJYAILS 2 AND 3 FOR DETAILS OF 1\ \ 

 ORIFICE  PLATE ANDTRASHRACK, RESEPECTIVELY. \ 
ELEVATIONS FOR TYPE D INLET ARE PROVIDED, IN TABLE 1 \ 
OF SHEET D11. 

29 	 40 
(GRAPHIC SCALE IN FEET) 

NORTH 

CULVERT OUTLET 
PROTECTION 

SEE SHEET D3, - 
DETAIL 4 

• 

18" CP W/ FES 
ON OUTLET 

AND HEADWALL 
WITH WINGWALLS 

ON INLET 

I HEREBY AFFIRM THAT THESE FIN AL 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 I AM FULLY RESPONSIBLE FOR ALL DESIGN. 

, - 

• 

,/ ■ 
MISIT 

/ 

,r! 
I 	/ 

ENGINEER P.C. NO. 	 DATE 

DISTRICT PLAN  
SET FOR DETAII4;- , 
OF 
AND 

SEE CASTLE 
OAKS FILING 1, 
PHASE 1 

1 

ame 
REVISIONS 

NO- 
NOTE 

DESCRIPTION DATE 

1. 0 
BY 
N 

FORMERLY Wartroft 
550 S. WADSWORTH BL 

SUI TE 500 
LAKEWOOD, COLORADO 

14444 ENGINEERING, INC.  

VD. 
PHONE 303-935-6505 

80226 	FAX 303-935-6515 

CASTLE OAKS ESTATES FILING NO. 1 
POND 360 - PLAN 

SHEET 

DB7 



OUTLET MODIFICAT1O 
SEE SHEET 

—7-  :PjedOi 
CENTERLINE-OF 

CHANNEL 
SEE SHEET DB16 

POND SPILLWAY 
AND OUTLET DROP 
STRUCTURES- - 
SEE SHEEID8-- 

HEADWALL SE 
'CDOT STANDA 
DETAIL M-601- 

TRASH RACK 
SEE SHEET D1-1 

ETA1L 1 z 

12' WIDE ACCESS //— 
TRAIL SEE SHEET 
D4, DETAIL1 

CU E T OUTLET  
PROTECTION  SEE  

48" RCP AND . 
OUTET _ __..-: _- ,,,,, 

----------:" 7- 014-Y--:;„  
__________ ,:,--- 	T -E- 

f):::_rE.,64:: ----- 2  

m 1 os-  ESTATES _  
----______FILING 1, PHASE 1 

/ DISTRICT1313k14.-_\ 	____------ 

-------9‘---  - 

TOWN OF CASTI F ROCK APPROVALS 
THESE PLANS ARE HEREBY APPROVED FOR ONE YEAR 
FROM THE APPROVAL DATE OF THE DEVELOPMENT 
SERVICES DIRECTOR. 
RECOMMENDED APPROVAL: 

ENGINEERING DIVISION 
APPROVED BY: 

DEVELOPMENT SERVICES DIRECTOR 	DATE 

DATE 

(4ft4PE410 SCALE IN 

/ 	• 	. 
•-' 

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 I AM FULLY RESPONSIBLE FOR ALL DESIGN. 

ENGINEER P.E. NO. DATE 

'T\ 

ame 
FORMERLY tglakiCK WilLat ENGWEER1NG, INC. 6.19 
550 S. WADS WOR TFI BLVD. 
SUITE 500 

 

1  Aserwririn rril nnnnr-i Re-vy3R. 
PHONE 303-935-6505 

cAY zn -i_13 -4-_Ric. 

NO. DESCRIPTION DATE BY DESIGNED 8`e% REP 

CHECKED SAC PROFILE LABEL AND SECTION 12/01'03 NHS_ Cfrf CASTLE ROCK 

CALLOLn COUNTY DOUGLAS DATE 5/1 ¶ /03 
2 	 NO INLET APE 11/30/D4  NHS • 

REVISIONS 

CASTLE OAKS ESTATES FILING NO. 
POND 390 - PLAN 

SHEET 

DB15 



APPROVED BY: 0  WINGWALL TRASH RACK PLAN   

PROVIDE FINE GRATING 
TO REDUCE LIKELIHOOD 
THAT 4 X" DIA ORIFICE 
WILL BECOME CLOGGED 

Itrx5" STEEL PLATE 
ATTACH WITH RED 

HEAD WEDGE ANCHOR BOLTS. 
4' MINIMUM DRIVEN EMBEDMENT 

PROVIDE ORIFICE PLATE 
WITH 4 Ys' DIA ORIFICE 

2N4-4U4' RuNNER BAR 

PIPE 

12' CLEARANCE 

L 	 

2X8' 
CHANNEL 

2"X4-X1/4" STEEL TUBE SUPPORT 

21(4N1/4" STEEL TUBE SUPPORT 
(MAY REQUIRE MORE THAN END SUPPORTS) 

rx4k1/4" RUNNER BAR 
(1113-  O.G. (TYP.) 

CONCRETE 
HEADWALL 

POND 390 

TOWN OF CASTLE ROCK APPROVALS 
THESE PLANS ARE HEREBY APPROVED FOR ONE YEAR 

FROM THE APPROVAL DATE OF THE DEVELOPMENT 
SERVICES DIRECTOR, 
RECOMMENDED APPROVAL: 

ENGINEERING DIVISION 	 DATE 

DEVELOPMENT SERVICES DIRECTOR 	DATE 

ORIFICE PLATE 
GALYANELED OR 

STAWLESI 51ti4. 

TAMPER PROOF 
BOLT (3 EA.) 
GALVANIZED 

TABLE 1: ORIFICE DIMENSIONS FOR 
FOR TYPE-0 INLETS 

POND 360 	PROVIDE FINE GRATE ON TOP OF TYPE D 
INLET TO REDUCE LIKELIHOOD THAT r DIA 
ORIFICE WILL BECOME CLOGGED 

TYPE-0 REST 

REMOVE EXISTING PLATE AND REPLACE 
WITH PLATE THAT HAS 3' DIA ORIFICE 

POND 

360 380 
ORIFICE INVERT 6472.8 6412.9 
ORIFICE DIAMETER 1.1' ' 1.3' 
TOP OF TYPE-D INLET 6479.0 6417.8 
INV OF TYPE-D INLET 6472,7 6412.8 

KNOCKOUT 

ORIFICE OPENING 
SEE TABLE 1, 

WITH TRASHRALK 
SEE DETAIL 1 

FLOOR OF MATEY 

ENGINEER 
	

P.E. NO. 	 DATE 

GALVANIZED 
TRASHRACK 

(HINGED) 

TAMPER 
PROOF BOLT 
GALVANIZED 

ORIFICE 
PLATE. 
SEE DETAIL 2 

CONCRETE 
APRON 

e  :AATNESI :ANL • -1  
RECESS FOR 
PLATE 

2
0
1
1
 T

IM
E

.  
0

'!
, 1

 A
M

 

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 I AM FULLY RESPONSIBLE FOR ALL DESIGN. 

ORIFICE PLATE 	 0  ORIFICE TRASH RACK 

ameel 
REVISIONS  
NO. 	DESCRIPTION 

1 	NOTES 

FORMERLY W‘41. 4i W444 ENGINEERING, INC. 

550 S. WADSWORTH BLVD. 
SUITE 500 	 PHONE 303-935-6505 
LAKEW000, COLORADO 80226 	FAX 303-935-6515 

    

CASTLE OAKS ESTATES FILING NO. 1 
DETAILS - INLET TRASH RACKS 

DESIGNED BY: 	 REP  

CHECKED 	 BAC  

DATE 	 421/03 

  

    

PRO,ECT NO 	02-020000 

  

DATE 	BY  
10/25/04 NHS CITY 	CASTLE ROCK 

COUNTY  DOUGLAS 

 STATE 	COLORADO 

SHEET 

D11 




