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3.0:1

4.3:1

3.0:1

4.0:1

31

32

33

34

35

36

37

38

39

40

143
144

145

146
147

148

149

150151

152 153

173

174
175

COTTONWOOD CREEK TRAIL

6415

6415

6420

6425

6430

6415

6420

6425

6425

6430

6435

C
D11

D
D12

E
D12

F
D12

PROPOSED 48" GROUTED
BOULDER DROP STRUCTURE

PROPOSED 12" VOID-FILLED RIPRAP APRON,
24" THICK WITH 12" GRANULAR FILTER LAYER

PROPOSED 12" VOID-FILLED RIPRAP APRON,
24" THICK WITH 12" GRANULAR FILTER LAYER

CUTOFF WALL,
SEE DETAIL

D21
2

POINT #

31

32

33

34

35

36

37

38

39

40

143

144

145

146

147

148

149

150

151

152

153

173

174

175

NORTHING

1399817.27

1399825.06

1399789.86

1399782.05

1399778.82

1399818.15

1399827.51

1399788.68

1399803.39

1399838.41

1399845.53

1399854.60

1399869.20

1399849.36

1399855.78

1399806.94

1399801.60

1399766.37

1399763.30

1399826.38

1399829.44

1399745.41

1399733.58

1399729.73

EASTING

3202883.69

3202902.14

3202916.98

3202898.39

3202894.77

3202881.16

3202902.90

3202919.26

3202948.85

3202934.09

3202867.03

3202902.14

3202930.44

3202937.90

3202951.51

3202969.99

3202955.88

3202892.52

3202883.00

3202862.69

3202872.21

3202977.02

3202937.79

3202904.32

ELEVATION

6413.00

6413.00

6413.00

6413.00

6414.00

6414.00

6414.00

6414.00

6421.00

6421.00

6423.69

6424.46

6428.38

6423.11

6422.95

6422.65

6422.17

6417.28

6417.33

6417.95

6418.06

6426.93

6425.96

6425.43

DROP STRUCTURE #4
ROCK EXTENT AND GRADING POINT TABLE

NOTES:
XX

0 10' 20'5'

SCALE IN FEET

ONE INCH - IF NOT,
SCALE ACCORDINGLY

36
65

 J
FK

 P
ar

kw
ay

B
ui

ld
in

g 
2,

 S
ui

te
 1

00
Fo

rt 
C

ol
lin

s,
 C

O
 8

05
25

(9
70

) 2
23

-5
55

6

02/16/2024

D
R

O
P

 S
TR

U
C

TU
R

E
 #

4 
P

LA
N

D10
36 64

36-4715.01

C
O

TT
O

N
W

O
O

D
 C

R
E

E
K

S
TA

B
IL

IZ
A

TI
O

N
(A

C
A

D
E

M
Y

 T
O

 U
N

IO
N

)

NOT FOR CONSTRUCTION

C
O

LO
R

A
D

O
 S

P
R

IN
G

S
, C

O
LO

R
A

D
O



Section 4C

6405

6410

6415

6420

6425

6430

6405

6410

6415

6420

6425

6430

SECTION
SCALE: AS SHOWN

C

D11

18
"

48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

LOW FLOW NOTCH

PROPOSED 100YR WSE

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

E
LE

V
 =

 6
41

4.
94

E
LE

V
 =

 6
41

7.
44

E
LE

V
 =

 6
41

4.
67

E
LE

V
 =
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42

3.
66

E
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42

2.
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E
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V
 =
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42

6.
05

D21
3

D21
4

D21
4

6400

6405

6410

6415

6420

6425

6400

6405

6410

6415

6420

6425

SECTION
SCALE: AS SHOWN

A

D11

10'

CUTOFF WALL,
SEE DETAIL

15'

48" GROUTED BOULDERS,
SEE DETAIL

LOWER RIPRAP APRON,
SEE DETAIL

UPPER RIPRAP APRON,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE

E
LE

V
 =

 6
41

4.
94

E
LE

V
 =

 6
41

2.
95

E
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V
 =
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2.
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E
LE
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3
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2

D21
2

D21
2

6405

6410

6415

6420

6425

6430

6405

6410

6415

6420

6425

6430

SECTION
SCALE: AS SHOWN

B

D11

EXISTING GROUND

PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
2

PROPOSED 100YR WSE

E
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V
 =
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41

8.
02

E
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V
 =
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41

4.
93

E
LE

V
 =
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E
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7.
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ONE INCH - IF NOT,
SCALE ACCORDINGLY
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6405

6410

6415

6420

6425

6430

6435

6405

6410

6415

6420

6425

6430

6435

SECTION
SCALE: AS SHOWN

D

D12

48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

E
LE

V
 =
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42

2.
67

E
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V
 =
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41
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95
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V
 =
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41
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V
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D21
3
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4

D21
4

6405

6410

6415
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6435

6405

6410

6415

6420

6425

6430

6435

SECTION
SCALE: AS SHOWN

E

D12

18
"

48" GROUTED BOULDERS,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

LOW FLOW
NOTCH

PROPOSED 100YR WSE

CUTOFF WALL,
SEE DETAIL

E
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V
 =
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8.
41

E
LE

V
 =
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1.
04

E
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V
 =
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04
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07
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4
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6405

6410
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6430

6405

6410

6415

6420

6425

6430

SECTION
SCALE: AS SHOWN

F

D12

EXISTING GROUND

PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
2

PROPOSED 100YR WSE

E
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V
 =
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07

E
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V
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1.
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E
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05
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ONE INCH - IF NOT,
SCALE ACCORDINGLY
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WV
SSMH

42+00

43+00

A
D14

B
D14

COTTONWOOD CREEK

3.0:1

3.0:1

4.1:1
5.0:1

41

42

43

44

45

46

4748

49

50

154 155

156
157

158
159

160 161

176

177

178

179
180

181

COTTONWOOD CREEK TRAIL

6460

6456

6466

6460

6465

6465

6456

PROPOSED 48" GROUTED BOULDER
DROP STRUCTURE

PROPOSED 12" VOID-FILLED RIPRAP APRON,
24" THICK WITH 12" GRANULAR FILTER LAYER

PROPOSED 12" VOID-FILLED RIPRAP APRON,
24" THICK WITH 12" GRANULAR FILTER LAYER

C
D14 D

D15

E
D15

F
D15

CUTOFF WALL,
SEE DETAIL

D21
2

POINT #

41

42

43

44

45

46

47

48

49

50

154

155

156

157

158

159

160

161

176

177

178

179

180

181

NORTHING

1400581.81

1400595.09

1400554.59

1400542.37

1400582.12

1400597.58

1400553.77

1400539.99

1400573.46

1400611.90

1400621.90

1400629.60

1400580.38

1400572.80

1400532.98

1400527.74

1400585.64

1400590.35

1400487.22

1400499.32

1400511.59

1400649.00

1400633.00

1400613.47

EASTING

3204707.02

3204727.54

3204752.18

3204732.17

3204704.54

3204727.90

3204754.56

3204731.40

3204780.87

3204757.47

3204760.05

3204772.92

3204801.75

3204788.80

3204733.41

3204724.89

3204689.22

3204698.06

3204761.60

3204788.68

3204824.66

3204744.18

3204721.47

3204683.81

ELEVATION

6455.00

6455.00

6455.00

6455.00

6456.00

6456.00

6456.00

6456.00

6463.00

6463.00

6465.10

6464.98

6464.56

6464.47

6457.74

6457.68

6458.62

6458.56

6467.02

6466.68

6469.12

6470.14

6467.10

6465.35

DROP STRUCTURE #5
ROCK EXTENT AND GRADING POINT TABLE

NOTES:
XX

0 10' 20'5'

SCALE IN FEET

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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6450

6455

6460

6465

6470

6450

6455

6460

6465

6470

SECTION
SCALE: AS SHOWN

A

D14

CUTOFF WALL,
SEE DETAIL

15'

UPPER RIPRAP APRON,
SEE DETAIL

10'LOWER RIPRAP APRON,
SEE DETAIL

EXISTING
GROUND

48" GROUTED BOULDERS,
SEE DETAIL

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE

E
LE

V
 =

 6
45

5.
38

E
LE

V
 =

 6
45

4.
38

E
LE

V
 =

 6
45

4.
38

E
LE

V
 =

 6
46

3.
29

D21
3

D21
2

D21
2

D21
2

6445

6450

6455

6460

6465

6470

6445

6450

6455

6460

6465

6470

SECTION
SCALE: AS SHOWN

B

D14

EXISTING GROUND

PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
2

PROPOSED 100YR WSE

E
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V
 =
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E
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V
 =
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 =
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6445

6450

6455

6460

6465

6470
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6465

6470

6475

SECTION
SCALE: AS SHOWN

C
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 =
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E
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V
 =
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6.
93

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

LOW FLOW NOTCH

PROPOSED 100YR WSE

D21
3

D21
4

D21
4

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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6445

6450

6455

6460

6465

6470

6475

6445

6450

6455

6460

6465

6470

6475

SECTION
SCALE: AS SHOWN

D

D15

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL
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48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE

D21
3
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D21
4

6450

6455

6460

6465

6470

6475

6480

6450

6455

6460

6465

6470

6475

6480

SECTION
SCALE: AS SHOWN

E

D15
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"

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

CUTOFF WALL,
SEE DETAIL
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48" GROUTED BOULDERS,
SEE DETAIL
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GROUT LINE /
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LOW FLOW
NOTCH

PROPOSED 100YR WSE
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3
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4
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6475

SECTION
SCALE: AS SHOWN
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EXISTING GROUND

PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
2

PROPOSED 100YR WSE

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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SS
MH

47+00

48+00

49+00A
D17

B
D17

COTTONWOOD CREEK

2.3:1

3.0:1

4.1:15.0:1

51

52

53

54

55

56

57

58

59

60

162

163

164
165

166
167

168

169
170

171
172

182
183

184

185

186

COTTONWOOD CREEK TRAIL

6465

6470

6465

6470

6470

6470

PROPOSED 48" GROUTED BOULDER
DROP STRUCTURE PROPOSED 12" VOID-FILLED RIPRAP APRON,

24" THICK WITH 12" GRANULAR FILTER LAYER

PROPOSED 12" VOID-FILLED RIPRAP APRON,
24" THICK WITH 12" GRANULAR FILTER LAYER

EXISTING WEIR
STRUCTURE

E
D18

F
D18

C
D17

D
D18

CUTOFF WALL,
SEE DETAIL

D21
2

POINT #

51

52

53

54

55

56

57

58

59

60

162

163

164

165

166

167

168

169

170

171

172

182

183

184

185

186

NORTHING

1400736.03

1400734.32

1400687.48

1400688.94

1400688.22

1400736.18

1400736.46

1400685.27

1400686.68

1400731.57

1400767.38

1400748.25

1400739.47

1400737.95

1400682.23

1400683.75

1400658.98

1400680.01

1400680.01

1400750.36

1400750.36

1400770.76

1400769.70

1400626.10

1400623.67

1400624.19

EASTING

3205265.50

3205286.42

3205283.09

3205264.84

3205262.34

3205261.57

3205288.34

3205284.34

3205304.44

3205307.55

3205280.95

3205317.54

3205316.65

3205331.57

3205325.89

3205310.97

3205308.45

3205256.61

3205246.61

3205246.61

3205256.61

3205256.61

3205310.83

3205256.61

3205282.76

3205302.07

ELEVATION

6464.00

6464.00

6464.00

6464.00

6465.00

6465.00

6465.00

6465.00

6469.00

6469.00

6474.54

6471.85

6471.48

6471.34

6470.08

6469.95

6471.82

6467.21

6466.98

6468.13

6467.72

6475.01

6476.10

6473.64

6473.22

6473.89

DROP STRUCTURE #6
ROCK EXTENT AND GRADING POINT TABLE

NOTES:
XX

0 10' 20'5'

SCALE IN FEET

ONE INCH - IF NOT,
SCALE ACCORDINGLY

36
65

 J
FK

 P
ar

kw
ay

B
ui

ld
in

g 
2,

 S
ui

te
 1

00
Fo

rt 
C

ol
lin

s,
 C

O
 8

05
25

(9
70

) 2
23

-5
55

6

02/16/2024

D
R

O
P

 S
TR

U
C

TU
R

E
 #

6 
P

LA
N

D16
42 64

36-4715.01

C
O

TT
O

N
W

O
O

D
 C

R
E

E
K

S
TA

B
IL

IZ
A

TI
O

N
(A

C
A

D
E

M
Y

 T
O

 U
N

IO
N

)

NOT FOR CONSTRUCTION

C
O

LO
R

A
D

O
 S

P
R

IN
G

S
, C

O
LO

R
A

D
O



6455

6460

6465

6470

6475

6455

6460

6465

6470

6475

SECTION
SCALE: AS SHOWN

A

D17

10'
LOWER RIPRAP APRON,

SEE DETAIL

15'

UPPER RIPRAP APRON,
SEE DETAIL

APPROXIMATE LOCATION
OF EXISTING WEIR
STRUCTURE,
SEE DETAIL

D21
7

48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE

E
LE

V
 =

 6
46

4.
62

E
LE

V
 =

 6
46

3.
62

E
LE

V
 =

 6
46

3.
62

E
LE

V
 =
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46

9.
33

CUTOFF WALL,
SEE DETAIL

D21
3

D21
2

D21
2

D21
2

6455

6460

6465

6470

6475

6480

6455

6460

6465

6470

6475

6480

SECTION
SCALE: AS SHOWN

B

D17
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E
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V
 =

 6
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4.
59

E
LE

V
 =
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7.
12

E
LE

V
 =

 6
46

4.
59

EXISTING GROUND

PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
2

PROPOSED 100YR WSE

6455

6460

6465

6470

6475

6480

6455

6460

6465

6470

6475

6480

SECTION
SCALE: AS SHOWN

C

D17

18
"

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL

48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

LOW FLOW NOTCH

PROPOSED 100YR WSE

E
LE

V
 =
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47

4.
37

E
LE

V
 =

 6
47
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60
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 =
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56

D21
3

D21
4

D21
4

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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6455

6460

6465

6470

6475

6480

6485

6455

6460

6465

6470

6475

6480

6485

SECTION
SCALE: AS SHOWN

D

D18

GROUT TRENCH,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL
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48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

PROPOSED 100YR WSE
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3
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4
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6470

6475

6480

SECTION
SCALE: AS SHOWN
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"

GROUT TRENCH,
SEE DETAIL

CUTOFF WALL,
SEE DETAIL

GROUT TRENCH,
SEE DETAIL
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48" GROUTED BOULDERS,
SEE DETAIL

EXISTING
GROUND

GROUT LINE /
FINISHED GRADE

LOW FLOW
NOTCH

PROPOSED 100YR WSE

D21
2
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3

D21
4

D21
4
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SECTION
SCALE: AS SHOWN
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EXISTING
GROUND PROPOSED GRADE

RIPRAP APRON,
SEE DETAIL

D21
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PROPOSED 100YR WSE

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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FLOW

6 LIFTS OF VMSE WITH
WILLOW STAKES

PROPOSED GRADING
CONTOURS

30+00
31+00

COTTONWOOD CREEK

VMSE #2 PLAN
SCALE: AS SHOWN

6430

6435

VMSE TIE IN,
SEE DETAIL

D20
3 VMSE TIE IN,

SEE DETAIL

D20
3

A
D20

N: 1400121.91
E: 3203611.38

N: 1400115.91
E: 3203611.36

N: 1400118.93
E: 3203732.61

N: 1400112.93
E: 3203732.35

27+00

28+00

29+00

VMSE TIE IN,
SEE DETAIL

D20
3

VMSE TIE IN,
SEE DETAIL

D20
3

COTTONWOOD CREEK
FLOW

6 LIFTS OF VMSE WITH
WILLOW STAKES

VMSE #1 PLAN
SCALE: AS SHOWN

6425

6430

6431

6432

6433

6434

PROPOSED GRADING
CONTOURS

A
D20

N: 1400049.23
E: 3203355.96

N: 1400044.01
E: 3203358.92

N: 1400104.87
E: 3203491.44

N: 1400099.24
E: 3203493.53

34+00
35+00

COTTONWOOD CREEK
FLOW

6 LIFTS OF VMSE WITH
WILLOW STAKES

VMSE #3 PLAN
SCALE: AS SHOWN

6435

6440

VMSE TIE IN,
SEE DETAIL

D20
3

VMSE TIE IN,
SEE DETAIL

D20
3

PROPOSED GRADING
CONTOURS

A
D20

N: 1400148.20
E: 3203963.18

N: 1400142.20
E: 3203963.22

N: 1400160.01
E: 3204130.22

N: 1400154.11
E: 3204131.27

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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SCALE IN FEET



LIVE PLANTS, 3 PER LF BETWEEN
LIFTS, MUST BE INSTALLED SO
THAT 2/3 OF THEIR LENGTH IS
UNDER THE OVERLYING LIFT

SOIL FILL: COMPACT TO 90%
OF MAX DRY DENSITY (TYP)

KOIRWRAP 1000 EROSION
CONTROL BLANKET, FASTENED
WITH 1.5' WOODEN STAKES

9" D50 RIPRAP, 1.5' THICK

GEOTEX 401 FILTER FABRIC

EXTEND ALL LIFTS TO TIE
INTO UNDISTURBED SOIL

EXISTING GROUND

PROPOSED GRADE

EROSION CONTROL BLANKET
(SEE SHEET EC5 OF GEC PLANS) TIE BLANKET 1' DEEP

AND 1' BACK INTO SOIL
FROM TOP OF BANK

TYPICAL SECTION
NOT TO SCALE

A

D20

3'
MIN

GRANULAR FILTER

COMPACTED NATIVE
BACKFILL MATERIAL

XX'

6'

1'
MIN

1'
M

AX

45°

8'

MIN
END OF WILLOW STAKES

TERMINATE EACH LIFT BACK INTO
BANK AT 45°. AFTER CONSTRUCTION,
COVER TIE BACK LIFTS WITH SOIL TO
MEET PROPOSED GRADE

N: 1400121.91
E: 3203611.38

N: 1400115.91
E: 3203611.36

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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VMSE TIE IN DETAIL
NOT TO SCALE

3

D20
VMSE TIE IN FIELD PHOTO

NOT TO SCALE

VMSE WILLOW STAKES
FIELD PHOTO

NOT TO SCALE



NOTES:
1. EXPOSED AND BURIED RIPRAP ARE APPLICABLE TO FLAT OR SLOPED AREAS.  REFER TO THE

GRADING PLAN FOR ACTUAL LOCATION AND LIMITS.

2. REFER TO SPECIFICATIONS FOR MATERIALS AND PLACEMENT REQUIREMENTS FOR RIPRAP
AND GRANULAR BEDDING MATERIAL.

3. GENERAL PLACEMENT TECHNIQUES SHOULD RESULT IN LARGER ROCK AT THE SURFACE AND
ROCK SECURELY INTERLOCKED AT THE DESIGN THICKNESS AND GRADE. COMPACTION AND
LEVELING SHOULD RESULT IN MINIMAL VOIDS AND PROJECTIONS ABOVE GRADE. TYPICAL FOR
BOTH BURIED AND EXPOSED RIPRAP.

4. ALL BURIED RIPRAP SHALL BE MIXED WITH SOIL PRIOR TO INSTALLATION.  THE MIXTURE
SHALL BE 70% RIPRAP AND 30% SOIL.

GRANULAR BEDDING MATERIAL, SEE
SPECIFICATIONS FOR GRADATION.

GEOTEXTILE FILTER FABRIC
(NON-WOVEN CLASS 1)

TYPICAL RIPRAP
PLACEMENT DETAIL

NOT TO SCALE

1

D21

2'
12

"

PREPARED SUBGRADE,
SEE SPECIFICATIONS

LARGER ROCK
AT SURFACE

FILL RIPRAP VOIDS COMPLETELY WITH
APPROVED FILL MATERIAL SOIL RIPRAP

AS INDICATED ON PLANS SHALL BE
MIXED AT THE PROJECT SITE AT A 30/70

SOIL/ROCK RATIO BY VOLUME

TYPE H 12" D50 VOID
FILLED RIPRAP

D
R

O
P

 C
R

E
S

T

1
4

0.30%

CUTOFF WALL AND
RIPRAP APRON DETAIL

NOT TO SCALE

2

D21

D21
1

RIPRAP WITH BEDDING,
SEE DETAIL

D21
1

RIPRAP WITH BEDDING,
SEE DETAIL

VARIES
SEE PLANS

EMBED BOTTOM OF
CUTOFF WALL INTO
BEDROCK UNTIL REFUSAL

0.30% 6"

PROPOSED
GRADE

GROUT LINE \
PROPOSED GRADE

48" BOULDERS,
SEE DETAIL

D21
3

VARIES
SEE PLANS

6"

3'

1'-6" OF GROUT ABOVE
SHEET PILE AT DROP CREST

2'

CUTOFF WALL, SHEET
PILE, STEEL (PZ-22)

D
R

O
P

 C
R

E
S

T

AS NEEDED TO PLACE
LAST BOULDER, 1' MIN

MATERIAL SPECIFICATIONS

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

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

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

4. THE AGGREGATE SHALL BE COMPRISED OF ¾-INCH
MAXIMUM GRAVEL, STRUCTURAL CONCRETE AGGREGATE.

5. THE GROUT SLUMP SHALL BE 4-INCHES TO 6-INCHES.

6. AIR ENTRAINMENT SHALL BE 5.5% - 7.5%.

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

PLACEMENT SPECIFICATIONS

1. GROUT SHALL BE DELIVERED BY MEANS OF A LOW PRESSURE (LESS THAN 10
PSI) CONCRETE PUMP USING A 3-INCH DIAMETER NOZZLE.

2. 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.

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

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

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

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

7. CLEAN BOULDERS BY BRUSHING AND WASHING BEFORE GROUTING.

GROUTED BOULDER
PLACEMENT DETAIL

NOT TO SCALE

3

D21

GROUT NOTES

PLACE BOULDERS AS TIGHTLY AS
POSSIBLE WITH THE REQUIRED

BOULDER HEIGHT VERTICAL AND
VOIDS FOR GROUTING MINIMIZED

FEATURE BOULDERS MAY PROTRUDE ABOVE
DESIGN GRADES.  MAXIMUM HEIGHT OF

PROJECTION ABOVE DESIGN GRADE IS 12 TO
18-IN.  RESERVE SEVERAL LARGER BOULDERS

FOR FEATURE BOULDERS

TOP OF GROUT LAYER SHOWN
ON PROFILE AND SECTIONS

TOP OF GROUT

TOP 1/2 OF BOULDERS
TO REMAIN CLEAN

AND FREE OF GROUT

SLOPE VARIES,
SEE PLANS

PLACE GROUT IN A MANNER
THAT FILLS ALL VOIDS TO THE
SPECIFIED GROUT THICKNESS

PREPARE SUBGRADE,
SEE SPECIFICATIONS

BEFORE GROUTING, CLEAN ALL
DIRT AND MATERIALS FROM ROCK
THAT COULD PREVENT THE
GROUT FROM BONDING TO ROCK

D
r

G
R

O
U

T

1
2  D

r

 WEEP PIPE BAG DETAIL
NOT TO SCALE

6

D21

3" MIN HDPE NON-PERFORATED
PIPE, OR APPROVED EQUAL

APPROX 1 CF BURLAP BAG
FILLED WITH GRAVEL (MIN 3")

5"
MIN

SECURE WITH STAINLESS
STEEL HOSE CLAMP

TYPICAL GROUT
TRENCH  DETAIL

NOT TO SCALE

4

D21

6"

6"

FINISHED GRADE

CONTINUOUS GROUT
CUTOFF TRENCH

3'

12"
MIN

48" BOULDERS,
SEE DETAIL

D21
3

WEEP HOLES IN DROP STRUCTURES SHALL
BE SPACED AT 10-FT INTERVALS IN ALL
DIRECTIONS OR AS SHOWN ON THE PLANS.

NOTE:

WEEP PIPE DETAIL
NOT TO SCALE

5

D21

48" BOULDERS,
SEE DETAIL

D21
3

SEE DETAIL
D21

6

1'

CUTOFF WALL,
SEE DETAIL

D21
2

GROUT LINE \
PROPOSED GRADE

PLACE BOULDERS,
RIPRAP, AND  GROUT
PER DETAIL

D21
2

EXISTING CONCRETE WEIR
STRUCTURE TO BE CUT, CLEANED,
AND SEALED TO PROPOSED GRADE
AS NECESSARY, SEE NOTE 1

SPACE BETWEEN PROPOSED CUTOFF
WALL AND EXISTING WEIR STRUCTURE TO
BE FULLY GROUTED TO A DEPTH OF 3'
BELOW TOP OF PROPOSED CUTOFF WALL

EXISTING WEIR
STRUCTURE TIE IN DETAIL

NOT TO SCALE

7

D21

NOTES:
1. ALL OF THE EXPOSED EXISTING WEIR

STRUCTURE SHALL BE SAND BLASTED TO
REMOVE DIRT AND LOOSE CONCRETE. APPLY
EPOXY PATCH CONCRETE SEALER, OR
OTHER ENGINEER APPROVED PATCHING
MATERIAL, AT REPAIR LOCATIONS.

PROPOSED GRADE

ONE INCH - IF NOT,
SCALE ACCORDINGLY
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V
A

R
IE

S

9"

6" MIN
12" MAX

MATRIX RIPRAP TO BE FULLY
GROUTED 2 FEET MINIMUM FROM
WALL JOINT

CHINK GAPS >6"
BETWEEN BOULDERS

FROM BACK WITH
ROCKS BEFORE

GROUTING OR
BACKFILLING (TYP)

POUR GROUT ONE LIFT AT A TIME WITH
2" x 2" CONSTRUCTION KEYWAY AND 4'
LONG #4 REBAR EMBEDDED 2' INTO LIFT
SPACED EVERY 4' ALONG WALL (TYP)

GROUT BETWEEN BOULDERS.
RECESS GROUT 1' ON SIDE

FACING CHANNEL

36" DIA BOULDER,
MIN (TYP)

NATIVE MATERIAL

COMPACTED STRUCTURAL
BACKFILL BEHIND WALL (TYP)

1H TO 4V BATTER MIN ON
FRONT AND BACK BOULDER
WALL FACES, SEE SPECS

12
"

M
IN

BASE WIDTH
0.5 H + 0.5' MIN

STACKED GROUTED
BOULDER WALL 1 DETAIL

NOT TO SCALE

1

D22

TYPE M RIPRAP BEDDING
LAYER

12
"-

15
"

6"

GROUT BETWEEN BOULDERS

12
"

6"-12"

BOTTOM FRONT OF
BOULDER WALL

NOTES:
1. CONTRACTOR TO PLACE

GROUT TRENCH WHERE THE
BOTTOM OF THE BOULDER
WALL IS AT OR ABOVE
CHANNEL BED ELEVATION.

GROUT TRENCH DETAIL
NOT TO SCALE

2

D22

STAINLESS STEEL
HOSE CLAMP

3" MIN DIAMETER
CORRUGATED
POLYETHELENE TUBING
(NON-PERFORATED)
PIPE EVERY 10' O.C.

FILTER FABRIC
WITH CLAMP AT

END OF PIPE

FILTER FABRIC FILLED WITH 1
CUBIC FOOT OF AASHTO NO.
57 OR NO. 67 AGGREGATE

WEEP DRAIN DETAIL
NOT TO SCALE

3

D22

WEEP DRAIN 10'
O.C., SEE DETAIL D22

3

BOTTOM ROW
KEYWAY
OPTIONAL

BOULDER NOTES:
ROCK FOR BOULDERS SHALL MEET THE FOLLOWING SPECIFICATIONS:

· DENSITY GREATER THAN 165 POUNDS PER CUBIC FOOT
· SPECIFIC GRAVITY GREATER THAN 2.6-BULK SATURATED SURFACE DRY (AASHTO T85)
· FREEZE THAW LOSS LESS THAN 10% (AASHTO T103 PROCEDURE A)
· LA ABRASION LOSS OF LESS THAN 35% (AASHTO T-96)
· CERTIFIED NO RHYOLITE ROCK
· CERTIFIED NO CALCITE INTRUSIONS

1. BOULDERS SHALL BE ROUGHLY BOX SHAPED. 48" INSTALLED BOULDERS SHALL BE BE A MINIMUM 4'-0" HIGH AND A
MINIMUM 4'-0" IN WIDTH. 36" INSTALLED BOULDERS SHALL BE BE A MINIMUM 3'-0" HIGH AND A MINIMUM 3'-0" IN WIDTH.
NEITHER BREADTH NOR THICKNESS OF A SINGLE BOULDER SHALL BE LESS THAN 23 OF ITS LENGTH.

2. CONTROL OF GRADATION WILL BE BY VISUAL INSPECTION. HOWEVER, IN THE EVENT LARIMER COUNTY
REPRESENTATIVE DETERMINES THE BOULDERS TO BE UNACCEPTABLE, LARIMER COUNTY REP SHALL PICK TWO
RANDOM TRUCKLOADS TO BE DUMPED AND CHECKED FOR GRADATION.  MECHANICAL EQUIPMENT AND LABOR
NEEDED TO ASSIST IN CHECKING GRADATION SHALL BE PROVIDED BY CONTRACTOR AT NO ADDITIONAL COST TO
LARIMER COUNTY. IF THE BOULDERS DO NOT MEET THE SPECIFIED GRADATION. IF THE BOULDERS DO MEET THE
GRADATION SPECIFIED GRADATION, LARIMER COUNTY SHALL PAY FOR THE EQUIPMENT AND LABOR REQUIRED FOR
CHECKING.

3. THE BOULDERS SHALL BE CAREFULLY PICKED AND ARRANGED SO THAT ADJACENT ROCK SURFACES MATCH WITHIN
TWO (2) INCHES IN TOP ELEVATION AND TWO (2) INCHES ALONG VERTICAL EXPOSED FACES. BOULDERS SHALL BE
PLACED SUCH THAT ADJACENT BOULDERS "TOUCH" EACH OTHER AND VOIDS DO NOT EXCEED SIX (6) INCHES OR A
MAXIMUM VOID SPACE OF 25% OF TOTAL VOLUME WHICHEVER IS LESS.  IT IS THE INTENT OF CONSTRUCTION TO
MINIMIZE VOIDS AND GROUT PLACED BETWEEN BOULDERS.

4. BOULDERS SHALL BE PLACED IN EVENLY SPACED ROWS MIMICKING A "STAIR-STEP" PATTERN. THE TOP OF EACH
BOULDER  SHALL BE PLACED FLAT AND SHALL NOT MATCH THE SLOPE OF THE SUBGRADE.

SPECIFICATIONS

1. ALL GROUT SHALL BE CDOT TYPE B WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH EQUAL TO 4000 PSI.

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

3. THE WATER CEMENT RATIO SHALL NOT EXCEED 0.45.

4. THE AGGREGATE SHALL BE COMPRISED OF 3/4 INCH MAXIMUM GRAVEL, STRUCTURAL CONCRETE AGGREGATE.

5. THE GROUT SLUMP SHALL BE 4-INCHES TO 6-INCHES

6. AIR ENTRAINMENT SHALL BE 5% TO 8%.

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

8. A STIFFER MIX OR OTHER MEASURES CAN BE USED AS APPROVED BY THE UTILITIES REPRESENTATIVE FOR STEEPER
SLOPES OR VERTICAL JOINTS.

PLACEMENT:

1. BOULDERS SHALL BE FREE OR DEBRIS AND DIRT PRIOR TO GROUT PLACEMENT.

2. ALL GROUT SHALL BE DELIVERED BY MEANS OF A LOW PRESSURE (LESS THAN 10 PSI) CONCRETE PUMP USING A
3-INCH NOZZLE.

3. GROUT SHALL BE DELIVERED IN A CONTROLLED MANNER.  AN "S" ATTACHMENT MAY BE REQUIRED TO LIMIT EXIT
VELOCITIES.

4. 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.

5. AFTER GROUT PLACEMENT, EXPOSED BOULDER FACES SHALL BE CLEANED AND PRESSURE WASHED.

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

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

GROUT NOTES:

4.
0'

EMBED INTO BEDROCK OR KEY IN
MINIMUM 3FT BELOW THALWEG

ELEVATION

GENERAL NOTES:
1. IF SUITABLE BOULDERS CAN NOT BE OBTAINED INTERLOCKING CONCRETE BLOCKS CAN BE SUBSTITUTED. FOR

CONCRETE BLOCK DETAIL SEE "PHASE 1 : BLACK CREEK" PLANSET SHEET D03
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Cut/Fill Summary
Name

Volume_PRCWDS
Volume_PRMT
Volume_PR104
Volume_PR114
Volume_PR100
Volume_PR106
Volume_PR119

Totals

Cut Factor

1.000
1.000
1.000
1.000
1.000
1.000
1.000

Fill Factor

1.050
1.050
1.050
1.050
1.050
1.050
1.050

2d Area

272555.19 Sq. Ft.
39694.00 Sq. Ft.
3329.16 Sq. Ft.
43033.22 Sq. Ft.
9705.71 Sq. Ft.
40765.29 Sq. Ft.
31219.15 Sq. Ft.

440301.71 Sq. Ft.

Cut

18588.34 Cu. Yd.
5518.33 Cu. Yd.
105.58 Cu. Yd.
466.51 Cu. Yd.
249.71 Cu. Yd.
3832.43 Cu. Yd.
617.92 Cu. Yd.

29378.82 Cu. Yd.

Fill

25720.50 Cu. Yd.
17.94 Cu. Yd.
16.79 Cu. Yd.
1669.84 Cu. Yd.
197.62 Cu. Yd.
447.86 Cu. Yd.
497.38 Cu. Yd.

28567.94 Cu. Yd.

Net

7132.17 Cu. Yd.<Fill>
5500.39 Cu. Yd.<Cut>
88.79 Cu. Yd.<Cut>
1203.33 Cu. Yd.<Fill>
52.09 Cu. Yd.<Cut>
3384.56 Cu. Yd.<Cut>
120.53 Cu. Yd.<Cut>

810.88 Cu. Yd.<Cut>

Volume_PRCWDS

Volume_PRMT

Volume_PR100

Volume_PR104

Volume_PR104

Volume_PR106

Volume_PR114

Volume_PR119

ELEVATIONS TABLE

NUMBER
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

MINIMUM ELEVATION
-16.000

-14.000

-12.000

-10.000

-8.000

-6.000

-4.000

-2.000

0.050

2.000

4.000

6.000

8.000

10.000

12.000

14.000

MAXIMUM ELEVATION
-14.000

-12.000

-10.000

-8.000

-6.000

-4.000

-2.000

-0.050

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

COLOR
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ZONE A - WETLAND: 0.755 ACRES

ZONE B - RIPARIAN: 1.105 ACRES

ZONE C - UPLAND: 4.538  ACRES



BROOKWOOD DR.

SNOWBIRD DR.

BROOK PARK DR.

D
U

BL
IN

 P
L.

SNOW
BIR

D T
ERRACE

BOYSENBERRY WAY

COTTONWOOD CREEK
10+00

15+00

20+00

25
+00

26
+2

0

100+00

105+00

110+00

LIMITS OF CONSTRUCTION

LIMITS OF CONSTRUCTION

BORROW AREA FROM
MEANDER CUTOFF

EC3

EC3

FLOW

►

►

►

►

►

►
►

►
►

►►►
►

►
►

►

►
►

►

►
►

CF

CF

CF

CFCFCF

CF

CF

CF

CF

CF

CF

CF

SF SF

SFSF

N
. U

N
IO

N
 B

LV
D

.

BOYSENBERRY WAY

BROOKWOOD DR.

INTEGRITY CT.

INFINITY PL.

M
A

G
N

U
M

 C
T.

COTTONWOOD CREEK

26
+2

0

129+83

100+00

105+00

110+00

115+00

120+00

125+00

LIMITS OF CONSTRUCTION

BORROW AREA FROM
MEANDER CUTOFF

EC4

EC4

FLOW

►

►
►►►►

►
►

►

►

►

►

►

►

►

CF

CF

CFCF

CF

CF

CF

CF

CF

CF

SF SF

SFSF

SF

SF

L
IN

E
M

A
T

C
H

S
E

E
 B

E
LO

W

L
IN

E
M

A
T

C
H

S
E

E
 A

B
O

V
E

0 100' 200'50'

SCALE IN FEET

LEGEND:

WETLAND SEED MIX

RIPARIAN SEED MIX

UPLAND SEED MIX

EXISTING CONTOURS

PROPOSED CONTOURS

PROPERTY BOUNDARIES

LIMITS OF DISTURBANCE/
LIMITS OF CONSTRUCTION

►

TEMPORARY DIVERSION CHANNEL (DC)

CHECK DAM (CD)

TEMPORARY STREAM CROSSING
WITH FORD (TSCF)

DEWATERING OPERATIONS (DW)

TEMPORARY OUTLET PROTECTION (TOP)

CULVERT INLET PROTECTION (CIP)

STABILIZED STAGING AREA (SSA)

VEHICLE TRACKING CONTROL (VTC)

SF SILT FENCE (SF)

CF CONSTRUCTION FENCE (CF)

STREAM EROSION CONTROL FABRIC (ECB)

SLOPE EROSION CONTROL FABRIC (ECB)

SEEDING AND MULCHING (SM)

ONE INCH - IF NOT,
SCALE ACCORDINGLY

36
65

 J
FK

 P
ar

kw
ay

B
ui

ld
in

g 
2,

 S
ui

te
 1

00
Fo

rt 
C

ol
lin

s,
 C

O
 8

05
25

(9
70

) 2
23

-5
55

6

02/12/2024

E
R

O
S

IO
N

 C
O

N
TR

O
L 

P
LA

N
O

V
E

R
A

LL

EC2
4 10

36-4715.01

C
O

TT
O

N
W

O
O

D
 C

R
E

E
K

S
TA

B
IL

IZ
A

TI
O

N
(A

C
A

D
E

M
Y

 T
O

 U
N

IO
N

)

NOT FOR CONSTRUCTION

G
R

A
D

IN
G

 A
N

D
 E

R
O

S
IO

N
 C

O
N

TR
O

L

C
O

LO
R

A
D

O
 S

P
R

IN
G

S
, C

O
LO

R
A

D
O
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UPLAND SEED MIX

EXISTING CONTOURS

PROPOSED CONTOURS

PROPERTY BOUNDARIES
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TEMPORARY DIVERSION CHANNEL (DC)

CHECK DAM (CD)

TEMPORARY STREAM CROSSING
WITH FORD (TSCF)

DEWATERING OPERATIONS (DW)

TEMPORARY OUTLET PROTECTION (TOP)

CULVERT INLET PROTECTION (CIP)

STABILIZED STAGING AREA (SSA)

VEHICLE TRACKING CONTROL (VTC)

SF SILT FENCE (SF)

CF CONSTRUCTION FENCE (CF)

STREAM EROSION CONTROL FABRIC (ECB)

SLOPE EROSION CONTROL FABRIC (ECB)

EFFECTIVE 100-YR FLOODPLAIN BOUNDARY

SEEDING AND MULCHING (SM)

UTILITY EASEMENTS

LIMITS OF CONSTRUCTION

LIMITS OF DISTURBANCE
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EXISTING CONTOURS

PROPOSED CONTOURS

PROPERTY BOUNDARIES

LIMITS OF CONSTRUCTION
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TEMPORARY DIVERSION CHANNEL (DC)

CHECK DAM (CD)

TEMPORARY STREAM CROSSING
WITH FORD (TSCF)

DEWATERING OPERATIONS (DW)

TEMPORARY OUTLET PROTECTION (TOP)

CULVERT INLET PROTECTION (CIP)

STABILIZED STAGING AREA (SSA)

VEHICLE TRACKING CONTROL (VTC)

SF SILT FENCE (SF)

CF CONSTRUCTION FENCE (CF)

STREAM EROSION CONTROL FABRIC (ECB)

SLOPE EROSION CONTROL FABRIC (ECB)

EFFECTIVE 100-YR FLOODPLAIN BOUNDARY

SEEDING AND MULCHING (SM)

UTILITY EASEMENTS

LIMITS OF DISTURBANCE




