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 Technical Memo 
 

 
 

  

To: Wyatt Webster – Holcim – WCR, Inc. 

From: Fred Charles, PE 

Date: August 30, 2024 

Subject: Cooley Reservoir Flood Control Mitigation Plan – Summary Memorandum, Exhibit E 

This technical memorandum documents the design basis for the Flood Control Mitigation Plan for the Cooley Reservoir 
site which was reclaimed by Holcim and the City of Thornton under DRMS Permit No. 1999-034. Drawing F-1 and the 2021 
as-built drawings (Attachment A) provide the documentation of the work completed for flood control mitigation. Other 
reclamation for the site was also completed as shown in Drawing F-2 (Reclamation Plan Map). This memo was prepared 
using the best available information from the sources identified below. 

1.0 SUPPORTING INFORMATION 
The Flood Control Mitigation Plan measures were designed by RJH Consultants under contract with the City of Thornton. 
Drawing F-1 presents the locations of flood mitigation with further detail provided in the as-built drawings (Attachment 
A) to show spillways, overflow channels, riprap, inlet/outlet structures, and permanent operating features 
(pumps/control valves). The as-built drawings present details on the construction that was completed for flood 
mitigation including the following: 

• Locations of shoreline stabilization features around the reservoirs 

o Riprap identified in Drawings B-01, B-02, and C  

o Concrete cutoff wall shown in Drawings B-02, B-08, and C 

o Cofferdam shown in Drawing B-06 

• Locations of inlet/outlet structures for flood control – shown throughout the as-builts on numerous 
drawings  

• Permanent operating features (pumps/control valves) inside the permit boundary 

o Pump station shown in Drawings B-01, B-02, and B-08 

o Blow off valve shown in Drawing B-01 

o Gaging station shown in Drawing E-02 

The design basis for the work performed to address flood control mitigation is based on information presented 
in the RJH Consultants Draft Pre-Design Report (July 2016); the design basis applies to work done before and 
after 2016 as included in the 2021 as-builts (Attachment A). 

2.0 DESIGN BASIS 

The Flood Control Mitigation Plan covers the entire reservoir complex under DRMS Permit No. 1999-034. One 
specific part of the work included installation of flood mitigation measures to address the flood damage 
problem cited in 2015. Note that all features installed will remain after release of the DRMS permit. The bulk of 
the following discussion of the design basis is developed/copied from the RJH Consultants Draft Pre-Design 
Report (July 2016). The following data were utilized in the design: 
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• Relevant drawings, data, and reports from the City of Thornton for previous work at the site 

• Geotechnical data obtained through test pit excavations and testing 

• Base mapping prepared from topographic surveying 

• Results from a survey of potential natural resources concerns including a wetland delineation, 
identifying potential habitat for federally listed threatened and endangered species, and other concerns 
such as migratory birds and their nests 

General design criteria were applied per the following national and local codes and standards: 

• American Concrete Institute – various guidelines 

• American National Standards Institute – various guidelines 

• American Public Works Association – various guidelines 

• American Society for Testing and Materials – various guidelines 

• American Water Works Association – various guidelines 

• City of Thornton Special and General Conditions 

• City of Thornton Standards and Specifications 

• Colorado Department of Transportation – Standard Specifications for Road and Bridge Construction 

• International Building Code – 2015 

• National Electric Code – 2014 

• Urban Drainage and Flood Control District (UDFCD), now Mile High Flood District (MHFD) – Technical 
Review Guidelines for Gravel Mining Activities Within or Adjacent to the 100-year Floodplain – 2013 
(prepared in cooperation with Adams County) (UDFCD Guidelines) 

Design of bank stabilization was completed using the above design criteria, with an emphasis on utilizing the 
UDFCD Guidelines for design of erosion protection (i.e., riprap) for bank repairs among other design aspects. 
Note that the UDFCD Guidelines are the basis upon which the MHFD regulates construction activities at gravel pit 
reservoirs in the floodplain. The general intent of the UDFCD Guidelines is to protect the South Platte River 
(River) and related properties and infrastructure from adverse impacts resulting from routine and catastrophic 
failure of gravel pit reservoir facilities. 

Design of spillways (i.e., overflow channels) was based on RJH’s understanding of the Project goals and 
objectives, understanding of the sites, and previous experience on similar projects with the City of Thornton. 
Applicable UDFCD Guidelines were also utilized for the design. RJH performed a planning-level spillway 
evaluation in 2014 that included real-time stream gage data to characterize flood conditions using the FEMA 
Effective HEC-RAS model. Through this process, RJH evaluated routing of the flood flows through potential 
spillways at the site, specifically for multiple spillway widths, at several flow rates at which River water levels 
rise with increased flows, and for numerous spillway combinations (for effectiveness in reducing flood 
damage). Results from these analyses were used as a basis for design of the spillways which was based on 
UDFCD Guidelines for sizing and erosion protection. Because of its success at other nearby sites, RJH 
developed the pre-design spillway concepts using grouted riprap. However, RJH also presented an option for 
earth spillways to be used at some lateral internal berms (to a limited extent) based on the design flows. 
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The UDFCD Guidelines were generally applied to the design of spillways as follows: 

• Number of spillways – Two riverside spillways are required when the length of the riverside berm 
exceeds 1,300 linear feet or the head differential between the upstream and downstream end of the pit 
is greater than 2 feet. The general intent of this criterion is to limit the differential head over the length 
of the riverside berm to ensure the reservoir is filled prior to berm overtopping. Only one spillway is 
required for each lateral berm. 

• Spillway invert elevation – UDFCD Guidelines require that the invert of riverside spillways be set at 1 
foot above the 2-year water surface elevation in the river. Requirements for the invert elevation of the 
lateral spillways are not specified. 

• Spillway length – UDFCD Guidelines present formulas for calculating the required spillway lengths. 
The length of riverside spillways is based on the surface area of the reservoir. The length of lateral 
spillways is based on the height between the top of berm and spillway invert. 

• Spillway materials and configuration – Riverside spillways are required to include the following 
components: 

o Streambank protection along the bank of the River. The streambank protection typically 
consists of buried riprap and must extend a minimum of 5 feet below the River thalweg. 

o Concrete cutoff walls along the crest of the River and reservoir. 

o Hardened lining along the pitside slope of the reservoir. Acceptable hard lining materials 
include concrete, soil-cement, and grouted riprap. The hardened lining is required to extend a 
minimum of 5 feet below the River thalweg. 

• Note that UDFCD Guidelines do not provide requirements for the materials and configurations of 
lateral spillways. On previous projects, the City of Thornton applied the design criteria for riverside 
spillways to design lateral spillways. 

 



WEST SPRAT
PLATTE

RESERVOIR

I-7
6

EAST 104th AVENUE

M
cKAY RO

ADEAST 96th AVENUE

EAST 88th AVENUE

NORTH DAHLIA
(A.K.A.TIGERS)

WEST
COOLEY

RESERVOIR
SITE ACCESS

EAST 100th AVENUE

EAST SPRAT
PLATTE

RESERVOIR

REPAIRS

CITY OF THORNTON

WEST COOLEY RESERVOIR

1 of 77

SHEET NO.

A-01
DWG. NO.CONSULTANTS, INC.

RJH CONSULTANTS, INC.

CIP NO. 16-351C
RECORD DRAWINGS

CITY OF THORNTON APPROVALSGENERAL PROJECT INFORMATION

2015 FEMA FLOOD REPAIRS PROJECT

MAP
PROJECT VICINITY

SITE LOCATION MAP

cdavis
Architect
AMERICAN WEST CONSTRUCTION, LLC



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
2  of  77

SHEET INDEX
A-02



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
3 of 77     

A-03GENERAL NOTES,
ABBREVIATIONS, AND

LEGEND

GENERAL NOTES

LEGEND

SECTION
A-03
1

STA  0+00

DETAIL
A-03
A

SCP-02

CCP-02

A
A-03

1
A-03

ABBREVIATIONS:



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
4 of 77     

A-04
STRUCTURAL NOTES

15)  CHAMFER

16)   JOINTS

17)  STRUCTURAL STEEL

17a)  GENERAL

17b)  BOLTED CONNECTIONS

14)  FINISHING SYMBOLS AND CONCRETE TOLERANCES

17c)  WELDING

1)  REINFORCEMENT SYMBOLS

3)  COVER

2)  DIMENSIONS

4)  REINFORCEMENT DOWELS

5)  PLAIN DOWELS

STRUCTURAL NOTES:

7)  PLACING REINFORCEMENT

8)  SPACING

6)  STANDARD HOOKS AND BENDS

9)  ACCESSORIES

10)  DETAILING

11)  CONCRETE PLACEMENT

13)  EMBEDDED ITEMS AND OPENINGS

12)  EMBEDMENT AND LAP SPLICE
LENGTH REQUIREMENTS



CENTRAL CELL

ELEVATION AREA
(AC)

INCR.
VOLUME
(AC-FT)

STORAGE
(AC-FT)

5,023.0 0.00 0.00 0.00
5,024.0 28.61 9.54 9.54
5,025.0 39.44 33.88 43.42
5,026.0 45.52 42.45 85.86
5,027.0 49.26 47.38 133.24
5,028.0 52.17 50.71 183.94
5,029.0 53.11 52.64 236.58
5,030.0 54.00 53.56 290.14
5,031.0 54.67 54.34 344.48
5,032.0 55.44 55.06 399.53
5,033.0 56.28 55.86 455.39
5,034.0 56.98 56.63 512.02
5,035.0 57.57 57.28 569.29
5,036.0 58.15 57.86 627.15
5,037.0 58.72 58.43 685.58
5,038.0 59.28 59.00 744.58
5,039.0 59.85 59.57 804.15
5,040.0 60.42 60.13 864.29
5,041.0 61.00 60.71 924.99
5,042.0 61.58 61.29 986.28
5,043.0 62.17 61.88 1,048.16
5,044.0 62.77 62.47 1,110.63
5,045.0 63.38 63.07 1,173.70
5,046.0 64.00 63.69 1,237.39
5,047.0 64.65 64.32 1,301.71
5,048.0 65.30 64.97 1,366.69

SOUTH CELL

ELEVATION AREA
(AC)

INCR.
VOLUME
(AC-FT)

STORAGE
(AC-FT)

5,015.0 0.00 0.00 0.00
5,016.0 1.98 0.66 0.66
5,017.0 4.23 3.04 3.70
5,018.0 6.36 5.26 8.95
5,019.0 8.85 7.57 16.52
5,020.0 11.54 10.17 26.69
5,021.0 14.80 13.14 39.83
5,022.0 18.77 16.75 56.58
5,023.0 25.42 22.01 78.59
5,024.0 27.67 26.54 105.13
5,025.0 30.08 28.87 134.00
5,026.0 31.01 30.54 164.54
5,027.0 31.59 31.30 195.84
5,028.0 32.17 31.88 227.72
5,029.0 32.58 32.38 260.10
5,030.0 32.98 32.78 292.88
5,031.0 33.38 33.18 326.06
5,032.0 33.85 33.62 359.68
5,033.0 34.25 34.05 393.73
5,034.0 34.65 34.45 428.18
5,035.0 35.06 34.86 463.04
5,036.0 35.48 35.27 498.30
5,037.0 35.90 35.69 533.99
5,038.0 36.36 36.13 570.12
5,039.0 36.83 36.59 606.71
5,040.0 37.30 37.07 643.78
5,041.0 37.78 37.54 681.32
5,042.0 38.26 38.02 719.34
5,043.0 38.75 38.51 757.85
5,044.0 39.24 38.99 796.84
5,045.0 39.74 39.49 836.33
5,046.0 40.25 39.99 876.32
5,047.0 40.75 40.50 916.82
5,048.0 41.27 41.01 957.83
5,049.0 41.79 41.53 999.36
5,050.0 42.34 42.06 1,041.43
5,051.0 42.90 42.62 1,084.05

NORTH CELL

ELEVATION AREA
(AC)

INCR. VOLUME
(AC-FT)

STORAGE
(AC-FT)

5,016.0 0.01 0.01 0.01
5,017.0 0.72 0.37 0.38
5,018.0 2.53 1.62 2.00
5,019.0 5.07 3.80 5.80
5,020.0 13.54 9.31 15.11
5,021.0 30.44 21.99 37.10
5,022.0 41.93 36.18 73.28
5,023.0 47.65 44.79 118.07
5,024.0 53.70 50.68 168.75
5,025.0 61.49 57.59 226.34
5,026.0 63.83 62.66 289.00
5,027.0 65.08 64.46 353.46
5,028.0 66.07 65.57 419.03
5,029.0 66.93 66.50 485.53
5,030.0 67.66 67.29 552.82
5,031.0 68.36 68.02 620.84
5,032.0 69.03 68.69 689.53
5,033.0 69.66 69.34 758.87
5,034.0 70.26 69.96 828.83
5,035.0 70.86 70.57 899.40
5,036.0 71.46 71.16 970.56
5,037.0 72.06 71.75 1,042.31
5,038.0 72.66 72.36 1,114.67
5,039.0 73.26 72.96 1,187.63
5,040.0 73.88 73.57 1,261.20
5,041.0 74.49 74.18 1,335.38
5,042.0 75.10 74.80 1,410.18
5,043.0 75.72 75.41 1,485.59
5,044.0 76.34 76.03 1,561.62
5,045.0 76.97 76.65 1,638.27
5,046.0 77.74 77.36 1,715.63

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
5 of 77     

A-05ELEVATION CAPACITY
CURVE



SURVEY CONTROL POINTS

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
6 of 77     

A-06GENERAL PLAN OF
EXISTING CONDITIONS AND

SURVEY CONTROL

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO



1
A-07

7  of  77

BORROW AREA 1 -
PLAN OF EXISTING

CONDITIONS

A-07

SECTION 1

A-07

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO



2
A-08

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
8  of  77

BORROW AREA 2 -
PLAN OF

MODIFICATIONS
AND SECTION

A-08

SECTION
A-08

2

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO



ACCESS ROAD CONTROL POINTS ACCESS ROAD CURVE DATA

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
9 of 77     

A-09ACCESS ROAD
IMPROVEMENTS

TYPICAL SECTION

DETAIL
A-09

A

A
A-09



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
10 of 77     

B-01SITE 1 - PLAN OF EXISTING
CONDITIONS

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO



2
B-09

3
B-10

5
B-10

6
B-11

1
B-0
9

9
B-1
2

7
B-1
1

8
B-1
1

4
B-10

10
B-1
2

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
11 of 77     

B-02SITE 1 - PLAN OF
MODIFICATIONS



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
12 of 77     

B-03SITE 1 - PHASE I TRAIL
DETOUR, STAGING AND

STOCKPILING

TYPICAL SECTION
MULTI-USE TRAIL DETOUR
TYPICAL SECTION
MULTI-USE TRAIL DETOUR



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
13 of 77     

B-04SITE 1 - PHASE II TRAIL
DETOUR, STAGING, AND

STOCKPILING



12
B-07

13
B-07

B-07
11

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
14 of 77     

B-05SITE 1 - COFFERDAM
PLAN AND PROFILE

(1 OF 2)

PROFILE

PLAN



15
B-07

14
B-07

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
15 of 77     

B-06SITE 1 - COFFERDAM
PLAN AND PROFILE

(2 OF 2)

PROFILE

PLAN



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
16 of 77     

B-07SITE 1 - COFFERDAM
SECTIONS

SECTION
B-05
11 SECTION

B-05
12 SECTION

B-05
13

SECTION
B-06
14 SECTION

B-06
15



2
B-09

4
B-10

3
B-10

7
B-1
1

6
B-11

1
B-0
9

5
B-10

9
B-1
2

10
B-1
2

8
B-1
1

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
17 of 77     

B-08SITE 1 - EXCAVATION PLAN



A
B-09

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
18 of 77     

B-09SITE 1 - REPAIR SECTIONS
AND DETAILS

SECTION
B-02

1
B-08

1

SECTION
B-02

2
B-08

2

DETAIL
B-09

A



B
B-13

C
B-13

E
B-13

D
B-13

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
19 of 77     

B-10SITE 1 - OVERFLOW
CHANNEL SECTIONS

(1 OF 3)

SECTION
B-02

3
B-08

3

SECTION
B-02

4
B-08

4

SECTION
B-02

5
B-08

5



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
20 of 77     

B-11SITE 1 - OVERFLOW
CHANNEL SECTIONS

(2 OF 3)

SECTION
B-08

6
B-02

6

SECTION
B-08

7
B-02

7

SECTION
B-08

8
B-02

8



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
21 of 77     

B-12SITE 1 - OVERFLOW
CHANNEL SECTIONS

(3 OF 3)

SECTION
B-08

9
B-02

9

SECTION
B-08
10

B-02
10



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
22 of 77     

B-13SITE 1 - OVERFLOW
CHANNEL DETAILS

DETAIL
B-10

B

DETAIL
B-10

C

DETAIL
B-10

D

DETAIL
B-10

E

TYP DETAIL



B-14
F

B-14
F

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
SITE 1 - LEAK REPAIR PLAN

AND SECTION

16 B-
14

23 of 77     

B-14

17 B-
15

18
B-15

SECTION
B-14
16

PLAN

DETAIL
B-14

F



G
B-15

G
B-15

DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
SITE 1 - LEAK REPAIR

SECTIONS AND DETAILS

24 of 77     

B-15

DETAIL
B-15

G

SECTION
B-14
17

SECTION
B-14
18



I
B-18

H
B-18

B-18
I

19B-17
DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
25 of 77     

B-16SITE 1 - PLAN OF
MULTI-USE TRAIL AND

FENCES



DRN RJH PROJECT 16116

SHEET NO.

DES

DWG. NO.

CHK APPISSUE/REVISIONNO. DATE

CONSULTANTS, INC.

WEST COOLEY RESERVOIR -
2015 FLOOD REPAIRS PROJECT

THORNTON, COLORADO
26 of 77     

B-17SITE 1 - MULTI-USE TRAIL
PROFILE, SECTION AND

DETAILS

SECTION
MULTI-USE TRAIL B-16

19

TYPICAL DETAIL
CHAIN-LINK FENCE

TYPICAL DETAIL
TRAIL FENCE

PROFILE
MULTI-USE TRAIL



WHEN WATER
PRESENT

DANGER
DO NOT ENTER

WHEN WATER
PRESENT

STOP
DO NOT ENTER
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(95)

TOP VIEW

Female
End

39.38"(1000)
4.12(105)

Typ
Male
End

Accessory Rail 4" No Hub Vertical Outlet

SIDE VIEW
2.88(73) Typ Dimension from Invert of

Channel to Bottom of Outlet Connection

Integral Rebar

ENLARGED END VIEW

Support (4 Per Channel)

4.00"(102)-9.25"(235)
Top to Bottom

of Channel

1.50(38)
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GATE CONTROL VAULT
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Table 1. Wetland seed mix - loamy to sandy loam soils.

Common Name Scientific Name Growth Season Growth Form Wetland
Indicator¹

Lb/ac
(PLS)²

Grasses and Herbaceous Species
American sloughgrass Beckmannia syzigachne Cool Sod OBL 0.84

Baltic rush Luncus balticus Cool Sod OBL 0.10
Creeping spikerush Eleocharis palustris OBL 1.00
Fowl mannagrass Glyceria striata Cool Sod OBL 3.33
Fowl bluegrass Poa palustris FACW 0.15
Prairie cordgrass Spartina pectinata Warm Sod FACW 2.00
Switchgrass Panicum virgatum Warm Sod/Bunch FAC 1.20
Western wheatgrass Pascopyrum smithii Cool Sod FACJ 2.00

Wildflowers
Blue vervain Verbena hastata FACW 0.10

Nuttall's sunflower Helianthus nuttallii FAC 0.10
TOTAL PLS POUNDS/ACRE 12.47
¹Wetland Indicator OBL = Obligate, FACW = Facultative Wetland, FAC = Facultative, FACU = Facultative Upland.

2Drill seed; double rate if broadcast; PLS = pure live seed: LB/ac = pounds per acre.

Table 2. Planting schedule

Common Name Scientific Name Quantity Size
Sandbar willow
(harvested on-site) Salix exigua 1000 Stakes

Total willow stakes 500

Table 3. Upland area mix

Common Name Scientific Name Growth Season Growth Form Lb/ac
(PLS)¹

Grasses
Blue grama Bouteloua gracillis Warm Sod 0.60
Green needlegrass stipa viridula Cool Bunch 2.00
Indian ricegrass Acantherum hymenoides Cool Bunch 3.00
Junegrass Koeleria macranthera Cool Bunch 0.20

Little bluestem Schizachyrium scoparium Warm Bunch 2.30

Prairie sandreed Calamovilfa longifolia Warm Sod 1.00
Sand dropseed Sporobolus cryptandrus Warm Bunch 0.10
Sideoats grama Bouteloua curtipedula Warm Sod 3.00
Thickspike wheatgrass Elymus lanceolatus Cool Sod 2.00
Western wheatgrass Pascopyrum Smithii Cool Sod 4.00

18.20
Herbaceous/Wildflowers

Blanket flower Gaillardia aristata 0.80
Fringed sagebrush Artemisia frigida 0.08

Tansy aster
Machaeranthera
tanacetifolia 1.00

TOTAL PLS POUNDS/ACRE 21.18
¹Drill seed, if broadcast seeding, doubling the rate; LB/ac = pounds per acre. PLS = pure live seed.
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NOTES:

1. FINAL GRADING IS SHOWN BY THE TOPOGRAPHIC DATA ON THIS PLAN MAP. SOURCE OF
TOPOGRAPHIC DATA IS FROM "LIDAR ACQUISITION FOR THE FLOODING IN CENTRAL AND
NORTHERN COLORADO", BY PHOTO SCIENCE FOR USGS (2014).

2. LOCATIONS OF SHORELINE STABILIZATION FEATURES, INLET/OUTLET STRUCTURES, AND
PERMANENT OPERATING FEATURES, AND ASSOCIATED ARMORING, ARE SHOWN IN THE
AS-BUILT DRAWINGS PROVIDED IN ATTACHMENT A.
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AREAS BY FINAL USE - ORIGINAL PERMIT

LAKE 231± ACRES
(WATER SURFACE AREA) 205± ACRES

OPEN SPACE/WILDLIFE 60± ACRES

CREATED WETLANDS 11 TO 31± ACRES
CREATED LAKE 20 TO 0± ACRES

INDUSTRIAL 27± ACRES

TOTAL 349± ACRES

AREAS BY FINAL USE - AMENDMENT NO. 1

PRESERVED WETLANDS 10± ACRES

DRYLAND/OPEN SPACE 10± ACRES
(UNDISTURBED)

DRYLAND/OPENSPACE 10± ACRES
(DISTURBED)

CREATED WETLANDS 15± ACRES

LAKE 5± ACRES

TOTAL 50± ACRES

FULTON WILDLIFE REVEGETATION PHASES

1. PHASE 1A - WETLANDS
REVEGETATION 6± ACRES

2. PHASE 1B - WETLANDS
TOPSOIL REPLACEMENT 5 TO 25± ACRES
REVEGETATION 5 TO 25± ACRES

3. PHASE 5 - CONVEYOR AND PLANT SITE EQUIPMENT REMOVAL

COOLEY RESERVOIR REVEGETATION PHASES

4. REVEGETATION
PHASE 2 - 6472± LINEAL FEET x 50* / 43560 SQ.FT. = 7.5± ACRES TO BE REVEGETATED
PHASE 3 - 8730± LINEAL FEET x 50* / 43560 SQ.FT. = 10.0± ACRES TO BE REVEGETATED
PHASE 4 - 9652± LINEAL FEET x 50* / 43560 SQ.FT. = 11.0± ACRES TO BE REVEGETATED

* - 35' SETBACK + 15' TO WATER LINE x 1 = 50

JERONIMUS (AMENDMENT NO. 1) PROPERTY, PHASE 6

PHASE 6A - GRASSLAND TOPSOIL REPLACEMENT & REVEGETATION 10± ACRES
PHASE 6B - CREATED WETLANDS REVEGETATION 15± ACRES

NOTES:
1. ALL REVEGETATION AREAS HAVE  MIN. 6" TOPSOIL REPLACEMENT, FINAL GRADING,

SEEDING, FERTILIZING, AND MULCHING EXCEPT FOR WETLAND REVEGETATION WHICH
DOES NOT INCLUDE TOPSOIL REPLACEMENT.

2. FINAL GRADING IS SHOWN BY THE TOPOGRAPHIC DATA ON THIS PLAN MAP. SOURCE OF
TOPOGRAPHIC DATA IS FROM "LIDAR ACQUISITION FOR THE FLOODING IN CENTRAL AND
NORTHERN COLORADO", BY PHOTO SCIENCE FOR USGS (2014).

RECLAMATION PLAN NOTES

1. ANY HARDPACKED AREAS SHALL BE SCARIFIED PRIOR TO REPLACEMENT OF TOPSOIL
AND SEEDING. AFTER BACKFILLING, GRADING OF ANY AREA TO FINAL SLOPES AND
PLACEMENT OF TOPSOIL, SEEDING WILL BE INITIATED AS SOON AS POSSIBLE.

2. EXCEPT FOR WETLAND ESTABLISHMENT AREAS, THE BELOW GRASS DRILL SEED MIX
BELOW SHALL BE USED FOR RE-SEEDING OF SLOPES AND DISTURBED AREAS. FOR
BROADCAST SEEDING, THE RATE SHALL BE DOUBLED. MULCH SHALL CONSIST OF 4,000
LBS./ACRE WEED FREE NATIVE GRASS CRIMPED INTO THE SOIL SURFACES. PLANTING
SHALL OCCUR BETWEEN NOVEMBER 1 AND APRIL 30 WHEN THE GROUND IS FROZEN
AND BE PLANTED ¼ TO ¾ INCHES DEEP IN 7” TO 12” ROWS. NON-IRRIGATED GRASS
PLANTING OF THE NON-WETLAND AREAS SHALL CONSIST OF THE FOLLOWING:

SPECIES VARIETY PLS# % PLS#/AC
WESTERN
WHEATGRASS "ARRIBA OR BARTON" 8.0 30 2.4

PUBESCENT
WHEATGRASS "LUNA" 9.0 20 1.8

SIDEOATS GRAMA "VAUGHN OR BUTTE" 4.5 30 1.4

BLUE GRAMA "HACHITA OR LOVINGTON" 1.5 10 0.2

3. FOR WETLANDS CREATION, PARTIAL RECLAMATION WILL BEGIN WITH THE BACKFILLING
OF SEDIMENTS CREATED DURING THE PROCESSING OF THE MINED SAND AND GRAVEL.
AT THE TERMINATION OF MINING, AT LEAST 50% OF THE PRESENTLY EXPOSED LAKE
AREA IS EXPECTED TO BEEN BACKFILLED TO A LEVEL TO SUPPORT WETLAND
VEGETATION AT THE CONCLUSION OF ALL MINING. INTERIM PLANTING OF WETLANDS
VEGETATION SHALL BE UNDERTAKEN, WHENEVER A MINIMUM OF 5 ACRES HAS BEEN
FILLED TO 6" ABOVE THE ORIGINAL LAKE SURFACE. WETLAND PLANTING SHALL FIRST
CONSIST OF BROADCAST SEEDING OF THE BELOW OR SIMILAR GRASS SEED MIX AT AN
APPLICATION RATE OF 20 LBS./ACRE DURING THE GROWING SEASON (MAY THROUGH
AUGUST):

% SPECIES COMMON NAME % PURE % VIABLE

12.00 BECKMANNIA SYZGACHNE AMERICAN SLOUGHGRASS 89.28 82.00

4.00 CARAX NEBRASCENCIA NEBRASKA SEDGE 98.69 84.00

1.00 CARAX LANUGINOSA WOOLY SEDGE 97.54 46.00

10.00 ELEOCHARIS PALUSTRIS CREEPING SPIKERUSH 99.51 88.00

15.00 ELYMUS CANDENSIS CANADA WILDRYE 99.33 99.00

1.00 JUNOUS BALTICUS BALTIC RUSH 93.21 96.00

1.00 JUNOUS TORREYL TORREY'S RUSH 66.02 97.00

12.00 PANICUM VIRGATUM SWITCHGRASS 99.47 70.00

10.00 SCIRPUS ACUTUS HARDSTEM BULRUSH 97.77 64.00

1.00 SCIRPUS PALLIDUS PALE BULRUSH 95.01 92.00

10.00 SCIRPUS PALUDOSUS ALKALAI BULRUSH 99.04 97.00

4.00 SCIRPUS PUNGENS THREE SQUARE BULRUSH 87.20 77.00

10.00 SCIRPUS VALIDUS SOFT STEM BULRUSH 99.26 91.00

4.00 SPARGANIUM EURYCARPUM GIANT BUR REED 98.73 90.00

5.00 SPARTINA PACTINATA PRAIRIE CORDGRASS 77.82 92.00

4. PER THE NOXIOUS WEED CONTROL PLAN IN EXHIBIT D -MINING PLAN, NOXIOUS WEEDS
WILL BE CONTROLLED, PARTICULARLY DIFFUSE KNAPWEED, SCOTCH THISTLE, AND
CANADA THISTLE, WHICH HAVE BEEN OBSERVED WITHIN THE PERMIT AREA AND ON
ADJACENT PROPERTY. ALL AREAS ADJACENT TO ROADWAYS AND WATERWAYS WILL BE
ASSESSED EVERY SPRING TO DETERMINE THE BEST MANAGEMENT PRACTICE FOR WEED
CONTROL. AT A MINIMUM, ALL NOXIOUS WEED AREAS WILL BE MOWED AS NEEDED. IN
HEAVILY INVESTED AREAS, APPROVED HERBICIDES WILL BE APPLIED AS NEEDED TO
INCLUDE, BUT NOT LIMITED TO, TORDON 22K APPLIED AT 1PT/AC AT 20 GPA OR 2,4-D 4#
AMINE AT 1 QT/AC AT 20 GPA. CONSULTATION WITH QUALIFIED VEGETATION MANAGERS
AND/OR COUNTY WEED CONTROL COORDINATORS WILL BE ON-GOING TO ASSIST IN THE
MANAGEMENT OF NOXIOUS WEEDS.

5. COTTONWOOD TREES (IN CLUSTERS OF 3 TO 5) AND WILLOW SHRUBS (IN CLUSTERS OF 5
TO 10) PLANTED IN SEVERAL LOCATIONS WHERE CREATED WETLANDS ABUT UPLAND
NON-IRRIGATED REPLANTING AREAS.

September 3, 2024
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