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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 17, 2021AUGER TYPE:  6" soild Stem
DRILL RIG:  2400 T SK-1
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 1

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

2.0 - 2.5 1-1

14
25
25SANDY LEAN CLAY; dark gray to dark green, hard, moist,

trace fine gravel

4.0 - 4.5 1-2

92.6 29.1

SANDSTONE /MUDSTONE in CLAYEY MATRIX; yellow gray to
yellow green, very dense, moist, orange, gray and dark gray
mottling, intensely weathered

AC

5.0 - 5.5 1-3

97.8 28.2

1-1

AB

CL

3-inch AC
21-inches AB

15
21
21

50/6"

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

Bottom of boring at 5.5 feet
Groundwater was not encountered
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 17, 2021AUGER TYPE:  6" soild Stem
DRILL RIG:  2400 T SK-1
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 2

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

1.0 - 2.5 2-1

14
15
22SANDY LEAN CLAY; dark gray, hard, moist, trace fine gravel

3.0 - 4.5 2-2

7
12
14

119.1 15.8

SANDSTONE/MUDSTONE FRAGMENTS in CLAYEY MATRIX;
yellow gray to yellow green, very dense, moist

AC

Bottom of boring at 5.2 feet
Groundwater was not encountered

5.0 - 5.5 2-3
12

50/3"

116.6 20.2

AB

CL

- very stiff, fine sand
3.5

>4.5

3-inches AC
21-inches AB

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. 

-
--

~ ~ 
It applies at the location and tim; of drilling. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 16, 2021AUGER TYPE:  6" soild Stem
DRILL RIG:  2400 T SK-1
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 3

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

2.0 - 2.5 3-1

7
12
23CLAYEY SAND with GRAVEL; tan brown, medium dense,

moist, fine to coarse sand, fine to medium gravel, orange
mottling

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

3.5 - 4.0 3-2
28

50/3"- very dense, fine sand, trace gravel

AC

Bottom of boring at 5.5 feet
Groundwater was not encountered

- slightly moist, dark gray to dark green 5.0 - 5.5 3-3 50/4"73.7 23.5

102.4 26.3

AB

SC

3-inches AC
21-inches AB

>4.5
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NOTE: This log of subsu rt ace conditions is a simplification of actual 
Subsurface conditions may differ at other locations and times. 

---

0 
conditions encountered. 
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It applies at the location and tim; of drilling. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 16, 2021AUGER TYPE:  6" soild Stem
DRILL RIG:  2400 T SK-1
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 4

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

2.0 - 2.5 4-1

11
16
9SANDY LEAN CLAY; dark gray, stiff, moist, fine sand

4.0 - 4.5 4-2

 5
8
9

AC

Bottom of boring at 6.5 feet
Groundwater was not encountered

- very stiff 6.0 - 6.5 4-3

7
 10
 16

117.0 12.6

AB

CL

4.0

3.5

3-inches AC
20-inches AB

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. 
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It applies at the location and tim; of drilling. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 16, 2021AUGER TYPE:  6" soild Stem
DRILL RIG:  2400 T SK-1
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 5

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

2.0 - 2.5 5-1

15
15
13

SANDY SILT; dark brown, very stiff, moist, fine sand

4.0 - 4.5 5-2

7
13
1695.9 30.1

AC

Bottom of boring at 20 feet
Groundwater initially encountered at 8.5 feet
water level measured at 4.0 feet after drilling

6.0 - 6.5 5-3

5
 10
 1091.6 33.2

137.2 14.8

AB

ML

4.0

1.5

>4.5

- light brown,trace fine gravel, orange mottling

11.0 - 11.5 5-4

7
6
6SANDY LEAN CLAY with GRAVEL; light brown, stiff, wet, fine

to coarse sand and gravel, orange mottling
CL 1.5

CLAYEY SANDSTONE/MUDSTONE; dark green to dark gray,
very dense, wet, fine  sand, intensely weathered, [no
sample recovery]

50/1"

20.0 - 20.3 5-6 50/4"

2-inches AC
22-inches AB

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

[none plastic]

Bdrx
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. 
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It applies at the location and tim; of drilling. 

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
22

AutoCAD SHX Text
23

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
11

AutoCAD SHX Text
21

AutoCAD SHX Text
0

AutoCAD SHX Text
26

AutoCAD SHX Text
NOTE:  This log of subsurface conditions is a simplification of actual conditions encountered.  It applies at the location and time of drilling.

AutoCAD SHX Text
Subsurface conditions may differ at other locations and times.



D
EP

TH
(fe

et
)

U
SC

S 
C

LA
SS

SY
M

BO
L

IN
TE

R
VA

L
(fe

et
)

SA
M

PL
E

TY
PE

D
R

Y 
D

EN
SI

TY
(p

cf
)

M
O

IS
TU

R
E

(%
)

BL
O

W
S

PE
R

 6
 IN

.

SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 17, 2021AUGER TYPE:  8" Hollow Stem
DRILL RIG:  Geoprobe 7822DT
LOGGED BY:  A. Hernandez

Earth Systems Pacific
Boring No. 6

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

1.5 - 2.0 6-1
26

50/4"

SANDY LEAN CLAY; gray to yellow brown, moist, hard, fine
to coarse grained sand

3.5 - 4.0 6-2
25

50/3"

Bottom of boring at 15.5 feet
Groundwater was encountered at 12.5 feet

- grayish green

5.0 - 5.5 6-3 5093.7 18.2

101.9 19.5

4.0

1.5

>4.5
CLAYEY SAND; yellow brown, moist to wet, dense, fine to
medium grained sand

10.0 - 10.5 6-4 50/5"

SC

1.5

15.0 - 15.5 6-5 50/1"

- dense, gravels 0.5" to 1.0" diameter

- grayish green to yellowish brown, gravels 0.5" to 1.0"
diameter

- wet, continued

CL

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

82.2 26.1
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17 
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2+ 
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NOTE: This log of subsu rt ace conditions is a simplification of actual 
Subsurface conditions may differ at other locations and times. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: February 02, 2022AUGER TYPE:  6" Solid Stem
DRILL RIG:  Tractor
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 7

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

1.5 - 2.0 7-1

2
4
6

SANDY LEAN CLAY; dark gray brown, moist, medium stiff,
trace roots

3.0 - 3.5 7-2

3
11
12103.2 21.4

Bottom of boring at 12.5 feet due to auger refusal
Groundwater initially encountered at 11.5 feet
water level measured at 5.5 feet after drilling

- grayish green 4.5- 5.0 7-3

3
 11
 15101.8 20.0

2.5

2.0

1.25

- very stiff, fine sand

9.5 - 10.0 7-4

8
13
15 2.25

CL

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

- yellow brown, wet, orange mottling

12.0 - 12.5 7-5
23

50/6"CLAYEY SANDSTONE/MUDSTONE; yellow brown, wet, soft,
moderately weathered

33.287.6

40.876.1

[LL=34, PI=14]
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.:  305065-001

DATE: December 17, 2021AUGER TYPE:  8" Hollow Stem
DRILL RIG:  Geoprobe 7822DT
LOGGED BY:  A. Hernandez

Earth Systems Pacific
Boring No. 8

PO
C

KE
T 

PE
N

(t.
s.

f)

SA
M

PL
E

N
U

M
BE

R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

1.5 - 2.0 8-1
35
40

SILTY SAND; yellow brown to yellowish gray, moist, very
dense, fine to medium grained sand, black mottling

3.5 - 4.0 8-2
24

50/5"85.6 22.8

Bottom of boring at 10.5 feet
Groundwater was not encountered

- grayish green, fine to coarse grained sand, gravel
fragments 0.5" to 1.0" diameter 5.5 - 6.0 8-3

44
51/6"72.1 23.9

98.7 29.0

2.5

3.0

>4.5

CLAYEY SAND; light gray, moist, dense, fine to medium
grained sand

8.5 - 9.5 8-4
24

50/5"

SC

- grayish brown, continued, gravels fragments 0.5" to 1.0"
diameter

SM

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

[none plastic]
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PAGE 1 OF 1
JOB NO.:  305065-001

DATE: February 02, 2022AUGER TYPE:  6" Solid Stem
DRILL RIG:  Tractor
LOGGED BY:  J. Shahmoradi

Earth Systems Pacific
Boring No. 9
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Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

2.0 - 2.5 9-1

7
14
20

SANDY LEAN CLAY; dark brown, moist, very stiff, trace roots

4.0 - 4.5 9-2

3
7

1099.0 22.0

Bottom of boring at 10.5 feet due to auger refusal
Groundwater initially encountered at 9.5 feet
water level measured at 8.3 feet after drilling

- stiff, trace fine to coarse subangular gravel

6.0- 6.5 9-3

4
 9
 9104.7 21.3

104.3 21.7
- gray brown, orange mottling, fine sand

CL

LEGEND:        2.5" Mod Cal Sample             Shelby                SPT             Bulk Sample            Final Groundwater           Initial Groundwater

10.0 - 10.5 9-4
14

50/1"MUDSTONE BEDROCK FRAGMENTS in CLAY MATRIX

- light yellow brown, very moist

78.3 38.8
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.: 305065-001

DATE: December 17, 2021
AUGER TYPE: 8" Hollow Stem
LOGGED BY: A. Hernandez

Infiltration No. 1

LEGEND:        2.5" Mod Cal Sample             2.0" Cal Sample                     SPT             Bulk Sample            Groundwater
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N

(t.
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U
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R

Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

DRILL RIG: Geoprobe 7822DT

FAT CLAY; dark brown, wet, trace silts  CH

Bottom of boring at 3.0'
Groundwater encountered at 2.0'
Hole caved in at the end of testing.

,o Earth Systems Pacific 
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NOTE: This log of subsurface conditions Is a simplification of actual conditions encountered. 
Subsurface conditions may differ at other locations and times. ' It applies at the lobatlon and time of drilling. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.: 305065-001

DATE: December 17, 2021
AUGER TYPE: 8" Hollow Stem
LOGGED BY: A. Hernandez

Infiltration No. 2

LEGEND:        2.5" Mod Cal Sample             2.0" Cal Sample                     SPT             Bulk Sample            Groundwater
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Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

DRILL RIG: Geoprobe 7822DT

FAT CLAY; dark brown, very moist  CH

Bottom of boring at 5.0'
Groundwater encountered at 4.0'

SANDSTONE; dark gray, moist, few 0.5" diameter gravelsBdrx

,o Earth Systems Pacific 
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Subsurface conditions may differ at other locations and times. ' It applies at the lobatlon and time of drilling. 
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SAMPLE DATA

SOIL DESCRIPTION

PAGE 1 OF 1
JOB NO.: 305065-001

DATE: December 17, 2021
AUGER TYPE: 8" Hollow Stem
LOGGED BY: A. Hernandez

Infiltration No. 3

LEGEND:        2.5" Mod Cal Sample             2.0" Cal Sample                     SPT             Bulk Sample            Groundwater
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Sandraya Heights Subdivision
Sandraya Heights Road
Scotts Valley, California

DRILL RIG: Geoprobe 7822DT

FAT CLAY; dark brown, very moist, trace silts

  I-A4.0 - 8.0

  CH

SANDSTONE; light yellowish brown, moist, fine to medium
grained sand, occasional 0.5" diameter gravels

Bottom of boring at 10.0'
No groundwater encountered.

 Bdrx

- olive brown

- very dense, the drill rig is struggling to finish

,o Earth Systems Pacific 
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Sandraya Heights 305065-001
Subdivision

BULK DENSITY TEST RESULTS ASTM D 2937-17 (modified for ring liners)

February 2, 2022

BORING DEPTH MOISTURE WET DRY
NO. feet CONTENT, % DENSITY, pcf DENSITY, pcf

1-2 2.0 - 2.5 29.1 119.6 92.6
1-3 4.0 - 4.5 28.2 125.3 97.8

2-2 2.0 - 2.5 15.8 138.0 119.1
2-3 4.0 - 4.5 20.2 140.2 116.6

3-2 2.0 - 2.5 26.3 129.3 102.4
3-4 5.0 - 5.5 23.5 91.1 73.7

4-2 2.0 - 2.5 12.6 131.6 117.0

5-2 2.0 - 2.5 14.8 96.6 84.2
5-3 4.0 - 4.5 30.1 124.8 95.9
5-4 6.0 - 6.5 33.2 121.9 91.6

6-1 1.5 - 2.0 19.5 121.7 101.9
6-2 3.5 - 4.0 26.1 103.7 82.2
6-3 5.0 - 5.5 18.2 110.8 93.7

7-2 3.0 - 3.5 21.4 125.2 103.2
7-3 4.5 - 5.0 20.0 122.1 101.8
7-4 9.5 - 10.0 33.2 116.6 87.6
7-5 12.0 - 12.5 40.8 107.1 76.1

8-1 1.5 - 2.0 29.0 127.3 98.7
8-2 3.5 - 4.0 22.8 105.1 85.6
8-3 5.5 - 6.0 23.9 89.2 72.1

9-1 2.0 - 2.5 21.7 126.9 104.3
9-2 4.0 - 4.5 22.0 120.7 99.0
9-3 6.0 - 6.5 21.3 127.0 104.7
9-4 10.0 - 10.5 38.8 108.8 78.3

0 -------



Sandraya Heights 305065-001
Light Brown Sand With Silt 

PLASTICITY INDEX ASTM D 4318-17

February 2, 2022

Test No.: 1 2 3 4 5

Boring No.: 5-1 7-1 8-1

Sample Depth: 2.0 - 2.5' 1.5 - 2.0' 1.5 - 2.0'

Liquid Limit: Non-plastic 34 Non-plastic

Plastic Limit: Non-plastic 20 Non-plastic

Plasticity Index: Non-plastic 14 Non-plastic

#1
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Sandraya Heights 305065-001
Subdivision

PARTICLE SIZE ANALYSIS ASTM D 7928-16

Boring #5 @ 2.0 - 2.5' #N/A
Dark Brown Sandy Silt (ML) Specific Gravity = 2.65 (assumed)

Gravel = 0%; Sand = 47%; Silt = 32%; Clay = 21%

Sieve size % Retained % Passing
3" (75.0-mm) 0 100
2" (50.0-mm) 0 100
1-1/2" (37.5-mm) 0 100
1" (25.0-mm) 0 100
3/4" (19.0-mm) 0 100
1/2" (12.5-mm) 0 100
3/8" (9.5-mm) 0 100
#4 (4.75-mm) 0 100
#10 (2.00-mm) 0 100
#16 (1.18-mm) 0 100
#30 (600-µm) 0 100
#50 (300-µm) 1 99
#100 (150-µm) 13 87
#200 (75-µm) 47 53

Hydrometer Analysis
46-µm 34
23-µm 29
14-µm 25
8-µm 25
6-µm 23
3.5-µm 21
2.1-µm 19
Colloids 15
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Sandraya Heights 305065-001
Subdivision

PARTICLE SIZE ANALYSIS ASTM D 7928-16

Boring #7 @ 1.5 - 2.0' February 2, 2022
Dark Gray Brown Sandy Lean Clay Specific Gravity = 2.65 (assumed)
LL = 34; PL = 20; PI = 14 Gravel = 0%; Sand = 32%; Silt = 34%; Clay = 34%

Sieve size % Retained % Passing
3" (75.0-mm) 0 100
2" (50.0-mm) 0 100
1-1/2" (37.5-mm) 0 100
1" (25.0-mm) 0 100
3/4" (19.0-mm) 0 100
1/2" (12.5-mm) 0 100
3/8" (9.5-mm) 0 100
#4 (4.75-mm) 0 100
#10 (2.00-mm) 0 100
#16 (1.18-mm) 0 100
#30 (600-µm) 0 100
#50 (300-µm) 0 100
#100 (150-µm) 4 96
#200 (75-µm) 32 68

Hydrometer Analysis
45-µm 51
24-µm 45
15-µm 41
9-µm 39
6-µm 38
3.5-µm 34
2.2-µm 30
Colloids 24
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Sandraya Heights 305065-001
Subdivision

PARTICLE SIZE ANALYSIS ASTM D 7928-16

Boring #8 @ 1.5 - 2.0' December 21, 2022
Yellow Brown to Yellowish Gray Silty Sand (SM) Specific Gravity = 2.65 (assumed)

Gravel = 0%; Sand = 54%; Silt = 38%; Clay = 8%

Sieve size % Retained % Passing
3" (75.0-mm) 0 100
2" (50.0-mm) 0 100
1-1/2" (37.5-mm) 0 100
1" (25.0-mm) 0 100
3/4" (19.0-mm) 0 100
1/2" (12.5-mm) 0 100
3/8" (9.5-mm) 0 100
#4 (4.75-mm) 0 100
#10 (2.00-mm) 0 100
#16 (1.18-mm) 7 93
#30 (600-µm) 16 84
#50 (300-µm) 24 76
#100 (150-µm) 34 66
#200 (75-µm) 54 46

Hydrometer Analysis
49-µm 18
23-µm 16
15-µm 14
8-µm 10
6-µm 10
3.5-µm 8
2.2-µm 8
Colloids 6
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Sandraya Heights Rd. 305065-001
Scotts Valley

DIRECT SHEAR continued ASTM D 3080/D3080M-11 (modified for consolidated, undrained conditions)

Broing #6 @ 3.5 - 4.0' January 4, 2022

Sandy Lean Clay (CL)
Ring sample, saturated SPECIFIC GRAVITY: 2.70 (assumed)

SAMPLE NO.: 1 2 3 AVERAGE

INITIAL

WATER CONTENT, % 26.1 26.1 26.1 26.1
DRY DENSITY, pcf 83.2 89.2 85.6 86.0
SATURATION, % 68.8 79.3 72.8 73.7
VOID RATIO 1.024 0.889 0.968 0.960
DIAMETER, inches 2.410 2.410 2.410
HEIGHT, inches 1.00 1.00 1.00

AT TEST

WATER CONTENT, % 36.9 31.7 33.7
DRY DENSITY, pcf 84.4 91.7 89.0
SATURATION, % 100.0 100.0 100.0
VOID RATIO 0.996 0.838 0.893
HEIGHT, inches 0.99 0.97 0.96
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Sandraya Heights Rd. 305065‐001
Scotts Valley

DIRECT SHEAR ASTM D 3080/D3080M‐11 (modified for consolidated, undrained conditions)

January 4, 2022

Broing #6 @ 3.5 ‐ 4.0' INITIAL DRY DENSITY: 86.0 pcf
Sandy Lean Clay (CL) INITIAL MOISTURE CONTENT: 26.1 %
Ring sample, saturated PEAK SHEAR ANGLE (Ø): 27°

COHESION (C): 719 psf
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Sandraya Heights Rd. 305065-001
Scotts Valley

RESISTANCE 'R ' VALUE AND EXPANSION PRESSURE ASTM D 2844/D2844M-18

January 4, 2022

Composite Sample Dry Density @ 300 psi Exudation Pressure: 119.5-pcf
Brown Clayey Sand (SC) %Moisture @ 300 psi Exudation Pressure: 18.9%
Specified Traffic Index: 5.0 R-Value - Exudation Pressure: 29

R-Value - Expansion Pressure: 15
R-Value @ Equilibrium: 15
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Infiltation Test Results 
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Project: Sandraya Heights Road, Scotts Valley File No. 305065-001

TEST HOLE DIAMETER: 6 inches

CASING DIAMETER: 3 inches

TEST HOLE DEPTH: 2.8 feet

RISER HEIGHT: 0.9 feet

CONSTANT HEAD DATA TEST DURATION: 2.5 hours
Reference of Measurement: Top of Riser

  Volume Added During Constant Head: 0.67 cubic feet

FALLING HEAD DATA

INTERVAL READING INCREMENTAL INFILTRATION INFILTRATION
(Minutes) (Feet) FALL RATE RATE

(Feet) (Minutes / Inch) (Inches / Hour)
Start 0.78 --- --- ---

20 1.10 0.32 5.2 11.5
20 1.14 0.04 41.7 1.4
20 1.15 0.01 166.7 0.4
20 1.16 0.01 166.7 0.4
20 1.17 0.01 166.7 0.4
20 1.17 0.00 #DIV/0! 0.0

Water Present at: 2 feet

INFILTRATION TEST RESULTS

INFILTRATION TEST: I-1

DATE DRILLED:  12/17/2021

DATE TESTED:  12/17/2021

TECHNICIAN: AH

  Time of Constant Head:  30 minutes

0 -------



Project: Sandraya Heights Road, Scotts Valley File No. 305065-001

TEST HOLE DIAMETER: 6 inches

CASING DIAMETER: 3 inches

TEST HOLE DEPTH: 5.2 feet

RISER HEIGHT: 1.60 feet

CONSTANT HEAD DATA TEST DURATION: 2.5 hours
Reference of Measurement: Top of Riser

  Volume Added During Constant Head: 0.67 cubic feet

FALLING HEAD DATA

INTERVAL READING INCREMENTAL INFILTRATION INFILTRATION
(Minutes) (Feet) FALL RATE RATE

(Feet) (Minutes / Inch) (Inches / Hour)
Start 1.65 --- --- ---

20 1.75 0.10 16.7 3.6
20 1.80 0.05 33.3 1.8
20 1.85 0.05 33.3 1.8
20 1.90 0.05 33.3 1.8
20 1.95 0.05 33.3 1.8
20 2.00 0.05 33.3 1.8

Water Present at: 4 feet

INFILTRATION TEST RESULTS

INFILTRATION TEST: I-2

DATE DRILLED:  12/17/2021

DATE TESTED:  12/17/2021

TECHNICIAN: AH

  Time of Constant Head:  30 minutes

0 -------



Project: Sandraya Heights Road, Scotts Valley File No. 305065-001

TEST HOLE DIAMETER: 6 inches

CASING DIAMETER: 3 inches

TEST HOLE DEPTH: 9.15 feet

RISER HEIGHT: 1.85 feet

CONSTANT HEAD DATA TEST DURATION: 2.5 hours
Reference of Measurement: Top of Riser

  Volume Added During Constant Head: 2.67 cubic feet

FALLING HEAD DATA

INTERVAL READING INCREMENTAL INFILTRATION INFILTRATION
(Minutes) (Feet) FALL RATE RATE

(Feet) (Minutes / Inch) (Inches / Hour)
Start 1.96 --- --- ---

20 2.08 0.12 13.9 4.3
20 2.12 0.04 41.7 1.4
20 2.13 0.01 166.7 0.4
20 2.13 0.00 #DIV/0! 0.0
20 2.13 0.00 #DIV/0! 0.0
20 2.13 0.00 #DIV/0! 0.0

Water Present at:  N/A

INFILTRATION TEST RESULTS

INFILTRATION TEST: I-3

DATE DRILLED:  12/17/2021

DATE TESTED:  12/17/2021

TECHNICIAN: AH

  Time of Constant Head:  30 minutes

0 -------
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Appendices   

I. Project Data  

Table 1. Project Data 

Project Name/Number Casa Way Residential Subdivision 

Application Submittal Date TBD 

Project Location  APN 023-113-36 

Project Phase No. NA 

Project Type and Description 9 new single family residential parcels  

Total Project Site Area (acres) 5.714 

Total Impervious Surface Area 79,118 

Watershed Management Zone(s) 1 

Design Storm Frequency and Depth 95th percentile – 24 hr rainfall depth = 2.6” 

Urban Sustainability Area None 
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II. Setting 

II.A. Project Location and Description 

The project is located North of the intersection of Scotts Valley Drive and Granite Creek 
Road where a vacant lot now exists. The project proposes to create 9 residential parcels. 
Various aspects of the site and the proposed development were considered in the design of 
the Stormwater Best Management Practices (BMPs). The design incorporates the 
Infiltration/Harvesting and Use Feasibility worksheet. Due to the drainage patterns and soil 
classification of the proposed site, the project is divided into thirty-four (34) drainage 
management areas (DMA). This project implements the installation of underground storage 
and infiltration chambers as well as bio-retention areas for post-construction storm water best 
management practices (BMP’s), treating the site runoff from new and/or replaced 
impervious areas.  

 

The proposed development is comprised of 9 single-family residential buildings. Access is 
provided by a new access road off of Casa Way with a Cul de Sac and concrete drive aprons 
to 6 lots as well as connecting the driveway entrances to four of the existing lots on Sandraya 
Heights Road (210, 212, 214 & 216 Sandraya Heights Road. An additional Cul de Sac is 
provided on San Augustine Way to give access to the remaining 3 proposed lots.  There are a 
number of additional parking proposed within the new access road. All the roofing materials 
are also considered to be essentially impervious.  See Attachment A for C5.1 the project 
stormwater control plan. This plan shows the locations of all stormwater mitigation facilities. 

 

See Figure 1: Vicinity map on page 2 with a red arrow pointing to the project location 
indicated by a gray box. 
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Figure 1: Vicinity map 

II.B. Existing Site Features and Conditions 

The site is an irregular polygon formed by an existing lot along Sandraya Heights Road, immediately 
east of the intersection with Glenwood Drive. The Casa Way Development project abuts Casa Way to 
the West and a portion abuts Glenwood Drive to the East.  The entirety of the project is surrounded 
by single family zoning parcels with the exception of the Scotts Valley fire district across Sandraya 
Heights Road at the Northeast side of the lot.  

Soils at the site consist primarily of Bonnydoon loam (Soil Type 116). A map indicating the extents of 
both soil types is included in Attachment B, along with complete soil data for both soil types. 

II.C. Opportunities and Constraints for Stormwater Control 

The site presents several conditions that help determine appropriate stormwater control measures for 
the project. The site slopes down towards Glenwood Drive from Casa Way. The site area is comprised 
primarily of Soil Type 116, which features an infiltration rate per the National Resources 
Conservation Service (NRCS) ranging from a low of 0.03-in/hr to a high of 0.28-in/hr. Onsite 
percolation tests were conducted by the project geotechnical engineer. Three tests were conducted. Of 
the three, two tests concluded very low infiltration rates and the third had a moderately high 
infiltration rate however, groundwater was encountered only 4-feet below grade. The findings from 
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the onsite infiltration test demonstrate the infeasibility to retain the volume of the 85th percentile 
storm due to soil type significantly limiting infiltration. 

 

With the inability to infiltrate onsite for treatment and LID practices, the proposed storm water 
design includes bio-retention areas in order to allow stormwater to infiltrate through the imported 
high-infiltrating soil (5 inch per hour minimum infiltration rate). 

III. Low Impact Development Design Strategies 

III.A. Optimization of Site Layout 

III.A.1. Limitation of development envelope 

 Proposed improvements on the site are proposed in a way to mimic existing runoff 
pathways. This limitation of the development envelope provides a minimization of 
earthwork needed on site.  

III.A.2. Preservation of natural drainage features 

 The site has no natural drainage features (creeks, swales, etc.), but rather provides a 
generalized sheet flow across the entirety of the site. This sheet flow condition is 
maintained outside of the development envelope. 

III.A.3. Setbacks from creeks, wetlands, and riparian habitats 

 No such features affect the site. 

III.A.4. Minimization of imperviousness 

 Buildings are single-family residentioal, reducing roof area, and majority are clustered 
close to Sandraya Heights Road, reducing the need for extended impervious driveways. 

III.A.5. Use of drainage as a design element 

 Wherever possible, surface drainage is used as a design element. 

III.B. Use of Permeable Pavements 

Turf Block (Grass Pavers) designed to withstand H-20 loading is being proposed at the EVA 
between proposed lots 4 and 5. 

III.C. Dispersal of Runoff to Pervious Areas 

Runoff from pervious areas is allowed to sheet flow across downslope pervious areas. Runoff 
from impervious areas is collected and conveyed to storm water treatment areas. 
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IV. Documentation of Drainage Design 

IV.A. Descriptions of each Drainage Management Area 

IV.A.1. Table 2: Drainage Management Areas 

DMA 
Name 

Surface 
Type 

Area 
(square feet) 

 
DMA 
Name 

Surface 
Type 

Area 
(square feet) 

1A Roof 3,110  6C Landscape 8,189 
1A Conc. Dwy 1,309  7A Roof 2,903 
1A Landscape 1,171  7A Conc. Dwy 1,030 
1B Landscape 4,821  7A Landscape 678 
1C Landscape 10,626  7B Landscape 9,018 
2A Roof 2,903  7C Landscape 6,612 
2A Conc. Dwy 1,480  8A Roof 3,110 
2A Landscape 1,172  8A Conc. Dwy 962 
2B Landscape 4,470  8A Landscape 544 
2C Landscape 12,828  8B Landscape 9,175 
3A Roof 3,154  8C Landscape 6,100 
3A Conc. Dwy 649  9A Roof 3,154 
3A Landscape 1,981  9A Conc. Dwy 1,669 
3B Landscape 4,087  9B Conc.  339 
3C Landscape 11,635  9B Landscape 2,296 
4A Roof 2,903  9C Landscape 7,074 
4A Conc. Dwy 1,043  9D Landscape 5,547 
4A Landscape 1,996  CA1 Asphalt 14,294 
4B Landscape 2,972  CA1 Conc. 7,591 
4C Landscape 11,380  CA1 Turf Block 3,448 
5A Roof 2,903  CA1 Landscape 10,529 
5A Conc. Dwy 972  CA2 Asphalt 8,349 
5A Landscape 1,848  CA2 Con. 2,787 
5B Landscape 5,256  CA2 Landscape 2,183 
5C Landscape 9,500  CA3 Conc. 3,323 
6A Roof 3,154  CA3 Landscape 4,617 
6A Conc. Dwy 581  CA4 Asphalt 4,581 
6A Landscape 710  CA4 Conc. 689 
6B Landscape 7,196  CA4 Landscape 226 

IV.A.2. Drainage Management Area Descriptions 

 

DMA 1A, totaling 5,590 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 1.  

DMA 1B, totaling 4,821 square feet, landscape area only. DMA drains to the SCM 1. 

DMA 1C, totaling 10,626 square feet, landscape area only. (Self-treating) 

DMA 2A, totaling 5,555 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 2.  
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DMA 2B, totaling 4,470 square feet, landscape area only. DMA drains to the SCM 2. 

DMA 2C, totaling 12,828 square feet, landscape area only. (Self-treating) 

DMA 3A, totaling 5,784 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 3.  

DMA 3B, totaling 4,087 square feet, landscape area only. DMA drains to the SCM 3. 

DMA 3C, totaling 11,635 square feet, landscape area only. (Self-treating) 

DMA 4A, totaling 5,942 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 4.  

DMA 4B, totaling 2,972 square feet, landscape area only. DMA drains to the SCM 4. 

DMA 4C, totaling 11,380 square feet, landscape area only. (Self-treating)  

DMA 5A, totaling 5,723 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 5.  

DMA 5B, totaling 5,256 square feet, landscape area only. (Self-treating)  

DMA 5C, totaling 9,500 square feet, landscape area only. (Self-treating)  

DMA 6A, totaling 4,445 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 6.  

DMA 6B, totaling 7,196 square feet, landscape area only. DMA drains to the SCM 6. 

DMA 6C, totaling 8,189 square feet, landscape area only. (Self-treating) 

DMA 7A, totaling 4,611 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 7.  

DMA 7B, totaling 9,018 square feet, landscape area only. (Self-treating)  

DMA 7C, totaling 6,612 square feet, landscape area only. DMA drains to the SCM 7. 

DMA 8A, totaling 4,616 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 8.  

DMA 8B, totaling 9,175 square feet, landscape area only. (Self-treating) 

DMA 8C, totaling 6,100 square feet, landscape area only. DMA drains to the SCM 8. 

DMA 9A, totaling 4,823 square feet, drains roofs, driveways, walkways, and minimal landscaping. 
DMA drains to the SCM 9.  

DMA 9B, totaling 2,635 square feet, walkways, and landscape. DMA drains to the SCM 9. 

DMA 9C, totaling 7,074 square feet, landscape area only. (Self-treating)  

DMA 9D, totaling 5,547 square feet, landscape area only. DMA drains to the SCM 9. 

DMA CA1, totaling 35,862 square feet, driveways, walkways, asphalt, and landscape area. DMA CA1 
drains to SCM 10  

DMA CA2, totaling 13,319 square feet, driveways, walkways, asphalt, and landscape area. DMA CA2 
drains to SCM 11  

DMA CA3, totaling 7,940 square feet, walkways, and landscape area. DMA CA3 drains to SCM 12  

DMA CA4, totaling 5,496 square feet, driveways, asphalt, and minimal landscape area. DMA CA4 
drains to SCM 12  
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IV.B. Tabulation and Sizing Calculations  

 

IV.B.1. Table 3: Information Summary for LID Facility Design 

Total Project Area (Square Feet) 248,825 

Design Storm Depth  2.6-in 

Applicable Requirements Tier 1/Tier 2/Tier 3/Tier 4 

IV.B.2. Self-Treating Areas 

 
DMA 
Name 

 
Area  

(square feet) 

1C 10626 

2C 12828 

3C 11635 

4C 11,380 

5C 9500 

6C 8189 

7B 9018 

8B 9175 

9C 7074 

9D 5547 

 

 

 

 

IV.B.3. Self-Retaining Areas 

None 

IV.B.4. Areas Draining to Self-Retaining Areas 

No project areas drain to self-retaining areas 
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IV.B.5. Table 4: Areas Draining to Bioretention Facilities 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 1 (Bio-retention Area) 

1A 3,110 Roof 0.9 2,799 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

1A 1,309 Conc. Dwy 0.9 1,178 

1A 1,171 Landscape 0.25 293 

1B 4,821 Landscape 0.25 1,205 

Total> 5,475 0.04 219 339 

 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 2 (Bio-retention Area) 

2A 2,903 Roof 0.9 2,613 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

2A 1,480 Conc. Dwy 0.9 1,332 

2A 1,172 Landscape 0.25 293 

2B 4,470 Landscape 0.25 1,118 

Total> 5,356 0.04 214 409 

 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 3 (Bio-retention Area) 

3A 3,154 Roof 0.9 2,839 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

3A 649 Conc. Dwy 0.9 584 

3A 1,981 Landscape 0.25 495 

3B 4,087 Landscape 0.25 1,022 

Total> 4,940 0.04 209 339 
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DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 4 (Bio-retention Area) 

4A 2,903 Roof 0.9 2,613 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

4A 1,043 Conc. Dwy 0.9 939 

4A 1,996 Landscape 0.25 499 

4B 2,972 Landscape 0.25 743 

Total> 4,794 0.04 203 517 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 5 (Bio-retention Area) 

5A 2,903 Roof 0.9 2,613 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

5A 972 Conc. Dwy 0.9 875 

5A 1,848 Landscape 0.25 462 

5B 5,256 Landscape 0.25 1,314 

Total> 5,264 0.04 210 367 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 6 (Bio-retention Area) 

6A 3,154 Roof 0.9 2,839 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

6A 581 Conc. Dwy 0.9 523 

6A 710 Landscape 0.25 178 

6B 7,196 Landscape 0.25 1,799 

Total> 5,466 0.04 214 468 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 7 (Bio-retention Area) 

7A 2,903 Roof 0.9 2,613 
SCM Rough 

Sizing 
Minimum 

SCM 
Proposed 

SCM 7A 1,030 Conc. Dwy 0.9 927 
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7A 678 Landscape 0.25 170 factor Size Size 

7C 6,612 Landscape 0.25 1,653 

Total> 5,363 0.04 215 364 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 8 (Bio-retention Area) 

8A 3,110 Roof 0.9 2,799 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

8A 962 Conc. Dwy 0.9 866 

8A 544 Landscape 0.25 136 

8C 6,100 Landscape 0.25 1,525 

Total> 5,326 0.04 213 344 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 9 (Bio-retention Area) 

9A 3,154 Roof 0.9 2,839 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

9A 1,669 Conc. Dwy 0.9 1,502 

9B 339 Conc.  0.9 305 

9B 2,296 Landscape 0.25 574 

Total> 5,220 0.04 208 261 

 

 
DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 10 (Bio-retention Area) 

CA1 0 Roof 0.9 0 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

CA1 21,885 
Conc / 
Asphalt 

0.9 19,697 

CA1 3,448 
Grass 
Pavers  

0.15 517 

CA1 10,529 Landscape 0.25 2,632 

Total> 22,402 0.04 914 914 

I I I I I I I I 
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DMA 
Name 

DMA 
Area  

(square 
feet) 

 
Post-project  
surface type 

DMA 
Runoff  
factor 

DMA 
Area  
runoff 
factor 

 
SCM Name 

SCM 11 (Bio-retention Area) 

CA2 0 Roof 0.9 0 

SCM Rough 
Sizing 
factor 

Minimum 
SCM 
Size 

Proposed 
SCM 
Size 

CA2 8,349 Asphalt 0.9 7,514 

CA2 2,787 Conc.  0.9 2,508 

CA2 2,183 Landscape 0.25 546 

Total> 10,568 0.04 423 432 

IV.B.6. Areas Draining to Tree Filter Boxes 

DMA CA4 has space limitations that does not easily allow for bio-retention treatment. A Tree Filter 
Box has been proposed within the new Cul-de-sac to treat the storm water runoff. The Tree Filter Box 
utilizes high-infiltrating soil media for the storm water to infiltrate through, treating it prior to it 
releasing into the public storm water system. The Impervious Area for CA4 = 5,270 sq. ft. (0.121 
acres). This amount also totals the entire DMA. 

The storm intensity for the 85th percentile storm is approximately 1.6 inches per hour (based on 
county of Santa Cruz Figure SWM-3) 

 

Peak flow for a 2-year storm in DMA CA4 =  

Q = C I A   = (0.95) X (1.6) x (0.121) = 0.184 CFS 

 

Tree Filter Box selected consists of an internal Bypass to convey stormwater up to 1.89 CFS 

IV.B.7. Runoff Retention  

Due to the site soil conditions that are prohibiting infiltration a Retention Alternative Compliance 
Calculation has been prepared. Refer to Table below, which shows that the project SCMs exceed 
10% of the project’s EISA:  

RETENTION ALTERNATIVE COMPLIANCE 
CALCULATIONS 

EQUIVALENT IMPERVIOUS 
SURFACE AREA (EISA) 

89,372 

TOTAL IMPERVIOUS SURFACES      78,601 
DISTURBED SOILS (@0.15) 10,771 

SCM AREA TOTAL 9,375 
BIO-RETENTION 4,653 

TURF BLOCK 3,448 

CHAMBERS 1,250 

FILTERRA DEVICE 24 

SCM AREA DIVIDED BY EISA 10.49% 
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V. Source Control Measures 

V.A. Site activities and potential sources of pollutants 

Activities on the site include driving, parking, trash collection, landscape fertilization and weed 
control.  

V.B. Table 5: Source Control Table 

 

Potential Pollution Source Structural Controls BMPs 

On-site storm drain inlets 1.  Mark all inlets “No Dumping! Flows 
to Bay” 

2.  Bio-retention areas allow for 
sedimentation and settling of pollutants. 

1.   Maintain markings 

2.   Document SWPPP and provide 
into all new site owners & lessees 

3.    Include discharge restrictions in all 
leases. 

4.Maintain bio-retention areas 

Parking of vehicles in 
individual interior garages 

Garage floor drains shall be plumbed to 
the sanitary sewer, not the storm drain 
system 

Include floor drain maintenance 
requirements in all leases. 

Outdoor building/landscape 
maintenance 

1.  Landscaping designed to minimize 
runoff 

2.  Plants selected according to 
conditions in each location (flooding, 
adjacent hardscape, etc.) 

1.   Minimize use of pesticides 

2.   Provide operational BMPs and 
procedures to all tenants and any new 
owners 

3.   Maximize use of bio-degradable 
cleaners and other chemicals  

V.C. Features, Materials, and Methods of Construction of Source Control BMPs 

All runoff from the proposed buildings and driveways are directed to individual SCMs (one per each 
proposed residential lot) that provides treatment by Bio-retention. These individual SCMs are 
numbered #1 through #9, which matches the proposed Lot number it resides on. 

All runoff from proposed access roads and sidewalk impervious areas is directed to either SCM #11, 
#12, #13 & #14 which provides treatment by means of bio-retention areas and tree filter box.  

V.D. Source Control BMPs For Peak Flow Management 

All runoff excluding runoff from 7A, 7C, 8A, 8C, 9A, 9B, and self treating areas are treated in 
respective Bio-retention areas, or in the case of CA4 a tree filter box with Bio-treatment soil.  After 
treatment stormwater is detained in the underground storage vessel in SCM #12 and released at a 10-
year pre-development rate.  Runoff from DMAs 7A, 7C, 8A, 8C, 9A, 9B are treated in respective Bio-
retention areas with underground storage vessels to detain and release stormwater at a pre-
development rate. 

Volumes have been sized based on the Santa Cruz County figure SWM-17 and shown in attachment 
C of this report. 
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VI. Stormwater Facility Maintenance 

VI.A. Ownership and Responsibility for Maintenance in Perpetuity 

The Project Developer accepts responsibility for the operation and maintenance of stormwater 
treatment and flow control facilities for the life of the project. The City’s standard Stormwater 
Maintenance Agreement shall be submitted separately by the Developer.  Upon completion of the 
project, responsibility for all mitigation measures shall become the responsibility of the Homeowner’s 
Association. Any future change or alteration, or the failure to maintain any feature described herein 
can result in penalties including but not limited to fines, property liens, and other actions for 
enforcement of a civil judgment. 

VI.B. Summary of Maintenance Requirements for Each Stormwater Facility 

Monthly inspections during the rainy season by the maintenance crew will include checking 
for trash and debris, checking for standing water, inspecting storm water intermediaries such 
as downspouts, checking for sediment accumulation, checking health of vegetation and 
checking appearance of soils in self-retaining areas. The schedule of routine SCM 
maintenance and inspections shall be bi-annually with additional inspections and/or 
maintenance as required. If the results of an inspection recommend additional maintenance 
of the SCM, the inspector shall notify the owner and provide a detailed list of the work to be 
done.  

VII. Construction Checklist 

 

Stormwater 
Control 
Plan  

ID BMP Description See Plan Sheet #s 

SCM 1 Bio-retention Area C2.1 & C5.1 

SCM 2 Bio-retention Area C2.1 & C5.1 

SCM 3 Bio-retention Area C2.1 & C5.1 

SCM 4 Bio-retention Area C2.1 & C5.1 

SCM 5 Bio-retention Area C2.1 & C5.1 

SCM 6 Bio-retention Area C2.1 & C5.1 

SCM 7 Bio-retention Area & UG Chamber C2.1 & C5.1 

SCM 8 Bio-retention Area & UG Chamber C2.1 & C5.1 

SCM 9 Bio-retention Area & UG Chamber C2.1 & C5.1 
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SCM 10 Bio-retention Area C2.1 & C5.1 

SCM 11 Bio-retention Area C2.1 & C5.1 

SCM 12 Underground Chamber System C2.1 & C5.1 

SCM 13 Tree Filter Box C2.1 & C5.1 

SCM 14 Grass Pavers C2.1 & C5.1 

 

VIII. Certifications 

The preliminary design of stormwater treatment facilities and other stormwater pollution control 
measures in this plan are in accordance with the current edition of the City of Scotts Valley’s  
Stormwater Technical Guide.  

 



 
 

ATTACHMENT A 
- C5.1 Stormwater Control Plan 
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ONSITE DRAINAGE DIAGRAM1

NET IMPERVIOUS AREA = 56,963

PERFORMANCE REQUIREMENTS 1 THROUGH 4 ARE REQUIRED FOR THIS PROJECT

PERFORMANCE REQUIREMENT 1 : SITE DESIGN AND RUNOFF REDUCTION
· INSTALL PERMEABLE PAVERS (GRASS PAVERS)
· DIRECT RUNOFF FROM WALKWAYS, ACCESS ROADS, DRIVEWAYS & BUILDINGS INTO

BIO-RETENTION AREAS AND/OR TREE FILTER BOX
·

PERFORMANCE REQUIREMENT 2 : WATER QUALITY TREATMENT
· LOW IMPACT DEVELOPMENT TREATMENT SYSTEM BY MEANS OF BIO-RETENTION.
· BIO-RETENTION TREATMENT AREA REQUIREMENT IS 4% OF NET IMPERVIOUS AREA
· TREE FILTER BOX IS PROPOSED FOR THE SAN AUGUSTINE WAY CUL-DE-SAC

PERFORMANCE REQUIREMENT 3 : RUNOFF  RETENTION
· DUE TO THE POOR INFILTRATING SOILS WITHIN THE PROJECT SITE, TECHNICAL

INFEASIBILITY HAS BEEN DETERMINED.
· RETENTION ALTERNATIVE COMPLIANCE CALCULATION HAS BEEN PROVIDED SHOWING

THAT THE SCM AREA EXCEEDS 10% OF THE EQUIVALENT IMPERVIOUS SURFACE AREA. SEE
TABLE ON THIS SHEET.

PERFORMANCE REQUIREMENT 4 : PEAK MANAGEMENT
· PEAK MANAGEMENT WILL BE ADDRESSED BY UNDERGROUND DETENTION LIMITING THE

PRE-PROJECT PEAK FLOWS FOR THE 2- THROUGH 10-YEAR STORM EVENTS.
· SEE THE SANTA CRUZ COUNTY FIG. SWM-17 IN THE STORMWATER CONTROL PLAN WHICH

DETERMINES DETENTION STORAGE VOLUME AND 10-YEAR PRE DEVELOPMENT RELEASE
RATE

UNDERGROUND STORAGE CHAMBERS ARE
INTENDED TO:

1. STORE STORMWATER ONSITE AND BELOW
GRADE.

2. POND WATER BEFORE OVERFLOWING TO A
DRAIN INLET.

3. INFILTRATE COMPLETELY FOLLOWING EACH
RAIN EVENT.

UNDERGROUND STORAGE CHAMBERS ARE NOT
INTENDED TO:

1. ALLOW COLLECTION OF SEDIMENT.
2. BE ACCESSED BY ANYONE OTHER THAN

AUTHORIZED PERSONNEL

THE RECOMMENDED ROUTINE MAINTENANCE
ACTIVITIES FOR UNDERGROUND STORAGE
CHAMBERS ARE:

ON AN AS-NEEDED BASIS:
1. REMOVE ANY SEDIMENT BUILD-UP, FALLEN

LEAVES, DEBRIS, AND TRASH.
2. CHECK STORM DRAIN INLET AT OUTLET.

REMOVE SEDIMENT BUILD-UP, FALLEN
LEAVES, DEBRIS, AND TRASH.

ANNUALLY, PRIOR TO THE BEGINNING OF
THE RAINY SEASON:

1. OPEN INSPECTION PORT AND LOOK FOR
SIGNS OF SEDIMENT, LEAVES, DEBRIS,
AND/OR TRASH COLLECTION WITHIN THE
UG CHAMBERS. IF SEDIMENT, LEAVES,
DEBRIS, AND/OR TRASH IS OBSERVED,
REMOVE BY MEANS OF A VACUUM TRUCK.
IF SIGNIFICANT SEDIMENT, LEAVES,
DEBRIS, AND/OR TRASH IS OBSERVED,
CONSULT A CIVIL ENGINEER OR LANDSCAPE
ARCHITECT.

2. ORIFICE SHALL BE INSPECTED AND ANY

BLOCKAGE OF ANY KIND (I.E. SEDIMENT,
TRASH, ETC.) SHALL BE REMOVED

3. PRE-TREATMENT / CONTAMINANT
SCREENING INLET SHALL BE INSPECTED
AND ALL TRASH, LEAVES, DEBRIS AND/OR
SEDIMENT SHALL BE REMOVED

4. INSPECT CHANNEL ADJACENT TO
DRIVEWAY OUT TO COX ROAD. ALL TRASH
AND DEBRIS SHALL BE REMOVED.

     ANNUALLY, AT THE END OF THE RAINY
SEASON:

1. REMOVE TRASH, DEBRIS, VEGETATION,
AND ACCUMULATED SEDIMENT IN THE
PRE-TREATMENT / CONTAMINANT
SCREENING INLET.

2. 1. REMOVE TRASH, DEBRIS, VEGETATION,
AND ACCUMULATED SEDIMENT FOUND
OTHER INLETS

3. DO NOT INSTALL ANY MATERIAL INTO THE
UNDERGROUND STORM CHAMBER VOID
SPACE.

   MAJOR FACILITY CHANGES OR RENOVATION:
CONTACT THE PROJECT CIVIL ENGINEER
(C2G / CIVIL CONSULTANTS GROUP,
INC.), OR OTHER QUALIFIED ENGINEER OR
LANDSCAPE ARCHITECT, IN THE EVENT
THAT MAJOR WORK IS CONTEMPLATED IN
OR ADJACENT TO THE FACILITY. MAJOR
WORK INCLUDES:

· REPLACING FILTER-FABRIC ABOVE THE
ROCK EMBEDMENT.

· MODIFYING THE “ENGINEERED” ELEMENTS
OF THE FACILITY, INCLUDING DRAIN
INLETS, PIPES, SUBSURFACE DRAINS,
WATER BARRIERS, AND STRUCTURAL
ELEMENTS.

· IMPROVEMENTS IN AREAS WHICH DRAIN
TO THE FACILITY; ESPECIALLY
IMPROVEMENTS WHICH WOULD INCREASE
THE AREA OF IMPERVIOUS SURFACE WHICH
DRAINS TO THE FACILITY.

MAINTENANCE SCHEDULE FOR UG CHAMBERS

PAVEMENTS:

1. COLLECT TRASH AND SWEEP
PAVEMENTS REGULARLY TO
PREVENT ACCUMULATION OF SOIL,
DEBRIS, AND TRASH.

LANDSCAPING:

1. REMOVE DEBRIS AND TRASH REGULARLY.

2. PRUNE OR CUT BACK PLANTS FOR HEALTH
AND TO ENSURE STORMWATER IS ABLE TO
FLOW INTO INLETS AND THROUGH CURB
CUTS.

3. CONTROL WEEDS BY MANUAL METHODS.

4. EXAMINE THE VEGETATION TO ENSURE
THAT IT IS HEALTHY AND DENSE ENOUGH TO
PROTECT SOILS FROM EROSION. REMOVE
AND REPLACE ALL DEAD AND DISEASED
VEGETATION.

STORM DRAIN INLETS AND PIPES

1. CLEAN STORM DRAIN INLETS AND OTHER
CONVEYANCE STRUCTURES BEFORE THE
WET SEASON TO REMOVE SEDIMENTS,
TRASH AND DEBRIS ACCUMULATED DURING
THE SUMMER.

2. CONDUCT INSPECTIONS AND CLEAN AND
MAINTAIN STORM DRAIN INLETS AND
STORM DRAIN PIPES DURING THE RAINY
SEASON ON A FREQUENCY NECESSARY TO
MAINTAIN THE SYSTEM IN PROPER
WORKING ORDER.

ANNUALLY, PRIOR TO THE BEGINNING OF THE
RAINY SEASON:

1. REMOVE TRASH, DEBRIS, DEAD VEGETATION,
AND ACCUMULATED SEDIMENT.

2. VISUALLY INSPECT ALL FACILITIES TO
DETERMINE IF ANY MAINTENANCE
ACTIVITIES ARE REQUIRED IN ORDER TO BE
PREPARED FOR THE UPCOMING SEASON.

3. INSPECT DRAINAGE OUTLETS FOR SIGNS OF
EROSION OR PLUGGING. IF MINOR EROSION
IS OBSERVED, BACKFILL THE ERODED AREA.
ROCK RIP RAP OR A CONCRETE SPLASH PAD
MAY BE NEEDED TO AVOID FUTURE
EROSION. IF SIGNIFICANT EROSION IS
OBSERVED, CONSULT A CIVIL ENGINEER OR
LANDSCAPE ARCHITECT.

4. INSPECT SOIL SLOPES FOR EVIDENCE OF
INSTABILITY OR EROSION. IF MINOR
EROSION IS OBSERVED, BACKFILL THE
ERODED AREA, AND COVER THE AREA WITH
MULCH OR EROSION CONTROL BLANKET TO
PREVENT FUTURE EROSION. IF SIGNIFICANT
EROSION IS OBSERVED, OR IF THERE IS
EVIDENCE OF INSTABILITY, CONSULT A CIVIL
ENGINEER OR LANDSCAPE ARCHITECT.

ANNUALLY, AT THE END OF THE RAINY SEASON:

1. REMOVE TRASH, DEBRIS, VEGETATION, AND
ACCUMULATED SEDIMENT.

2. DETERMINE IF ANY MAINTENANCE, REPAIR,
OR REHABILITATION ACTIVITIES SHOULD BE
SCHEDULED, SINCE MANY OF THESE
ACTIVITIES NEED TO BE PERFORMED DURING
THE DRY SEASON.

3. MANUALLY FLUSH ALL IRRIGATION VALVES
SERVING SUBSURFACE DRIP IRRIGATION
ZONES.

GENERAL SITE AND STORM DRAINAGE FACILITY MAINTENANCE
STORM :ATER POST-CONSTRUCTION RE4UIREMENTS

4C

8C

8A8B

9B

9A

7C

7A
7B

6A

6B

CA1

5A

5B4A 4B

3B

3A2B2A

1C

1B

CA4

CA3

1A

2C 3C

9C

9D

6C
5C

CA2

SCM �1

SCM �2

SCM �3

SCM �4

SCM �10

SCM �11

SCM �5

SCM �6

SCM �8

SCM �7

SCM �9

SCM �12

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 6C 7A 7B 7C 8A 8B 8C 9A 9B 9C 9D CA1 CA2 CA3 CA4 TOTAL

PR
O

PO
SE

D

TOTAL AREA 5,590 4,821 10,626 5,555 4,470 12,828 5,784 4,087 11,635 5,942 2,972 11,380 5,723 5,256 9,500 4,445 7,196 8,189 4,611 9,018 6,612 4,616 9,175 6,100 4,823 2,635 7,074 5,547 35,862 13,319 7,940 5,496 248,827

IMPERVIOUS AREA 4,419 0 0 4,383 0 0 3,803 0 0 3,946 0 0 3,875 0 0 3,735 0 0 3,933 0 0 4,072 0 0 4,823 339 0 0 25,333 11,136 3,323 5,270 82,390
ROOF 3,110 0 0 2,903 0 0 3,154 0 0 2,903 0 0 2,903 0 0 3,154 0 0 2,903 0 0 3,110 0 0 3,154 0 0 0 0 0 0 0 27,294

AC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14,294 8,349 0 4,581 27,224

CONCRETE 1,309 0 0 1,480 0 0 649 0 0 1,043 0 0 972 0 0 581 0 0 1,030 0 0 962 0 0 1,669 339 0 0 7,591 2,787 3,323 689 24,424

TURF BLOCK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,448 0 0 0 3,448

EQUIV. IMPERVIOUS AREA 4,419 0 0 4,383 0 0 3,803 0 0 3,946 0 0 3,875 0 0 3,735 0 0 3,933 0 0 4,072 0 0 4,823 339 0 0 22,402 11,136 3,323 5,270 79,459
*TURF BLOCK ASSUMED 15% IMPERVIOUS

LANDSCAPE/NATURAL AREAS 1,171 4,821 10,626 1,172 4,470 12,828 1,981 4,087 11,635 1,996 2,972 11,380 1,848 5,256 9,500 710 7,196 8,189 678 9,018 6,612 544 9,175 6,100 0 2,296 7,074 5,547 10,529 2,183 4,617 226 166,437

RUNOFF COEFICIENT 0.76 0.25 0.25 0.76 0.25 0.25 0.68 0.25 0.25 0.68 0.25 0.25 0.69 0.25 0.25 0.80 0.25 0.25 0.80 0.25 0.25 0.82 0.25 0.25 0.90 0.33 0.25 0.25 0.64 0.79 0.52 0.87 0.45
TIME OF CONCENTRATION 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

RAINFALL INTENSITY (10YR) 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
RUNOFF RATE (CFS) 0.235 0.066 0.146 0.233 0.062 0.177 0.216 0.056 0.160 0.223 0.041 0.157 0.218 0.072 0.131 0.195 0.099 0.113 0.204 0.124 0.091 0.209 0.126 0.084 0.239 0.048 0.097 0.076 1.256 0.582 0.228 0.264 6.233

(25 YR) 0.282 0.080 0.176 0.280 0.074 0.212 0.259 0.068 0.192 0.268 0.049 0.188 0.261 0.087 0.157 0.234 0.119 0.135 0.245 0.149 0.109 0.251 0.152 0.101 0.287 0.058 0.117 0.092 1.507 0.699 0.274 0.317 7.479
(50 YR) 0.318 0.090 0.198 0.315 0.083 0.239 0.291 0.076 0.216 0.301 0.055 0.212 0.294 0.098 0.177 0.263 0.134 0.152 0.276 0.168 0.123 0.283 0.171 0.113 0.323 0.065 0.132 0.103 1.695 0.786 0.308 0.357 8.414

(100 YR) 0.353 0.100 0.220 0.350 0.092 0.265 0.324 0.084 0.240 0.335 0.061 0.235 0.326 0.109 0.196 0.292 0.149 0.169 0.307 0.186 0.137 0.314 0.190 0.126 0.359 0.073 0.146 0.115 1.884 0.873 0.343 0.397 9.349
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SCM �13

SCM �14

RETENTION ALTERNATIVE COMPLIANCE
CALCULATIONS

EQUIVALENT IMPERVIOUS
SURFACE AREA (EISA) 89,372

TOTAL IMPERVIOUS SURFACES 78,601

TURF BLOCK (@0.15) 517

DISTURBED SOILS (@0.15) 10,771

SCM AREA TOTAL 9,375
BIO-RETENTION 4,653

TURF BLOCK 3,448

CHAMBERS 1,250

FILTERRA DEVICE 24

SCM AREA DIVIDED BY EISA 10.49%
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Santa Cruz County, California
Survey Area Data: Version 15, Sep 9, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 13, 2020—Apr 
24, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

116 Bonnydoon loam, 5 to 50 
percent slopes, MLRA 4B

27.3 99.7%

178 Watsonville loam, thick 
surface, 0 to 2 percent 
slopes

0.1 0.3%

Totals for Area of Interest 27.3 100.0%
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Santa Cruz County, California

116—Bonnydoon loam, 5 to 50 percent slopes, MLRA 4B

Map Unit Setting
National map unit symbol: 2tyzd
Elevation: 0 to 2,130 feet
Mean annual precipitation: 28 to 44 inches
Mean annual air temperature: 55 to 60 degrees F
Frost-free period: 300 to 360 days
Farmland classification: Not prime farmland

Map Unit Composition
Bonnydoon and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Bonnydoon

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and shale 

and/or residuum weathered from mudstone

Typical profile
A1 - 0 to 6 inches: loam
A2 - 6 to 11 inches: loam
Cr - 11 to 60 inches: bedrock

Properties and qualities
Slope: 5 to 30 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: High
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.03 to 0.28 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: R004BC030CA - SHALLOW COARSE LOAMY
Hydric soil rating: No

Map Unit Description: Bonnydoon loam, 5 to 50 percent slopes, MLRA 4B---Santa Cruz 
County, California

Casa Way and Sandraya Heights

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/13/2022
Page 1 of 3~ 



Minor Components

Aptos
Percent of map unit: 4 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex
Other vegetative classification: LOAMY (015XD047CA_1)
Hydric soil rating: No

Elkhorn
Percent of map unit: 3 percent
Landform: Plains, alluvial fans, terraces
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R014XD034CA - FINE LOAMY
Hydric soil rating: No

Los osos
Percent of map unit: 3 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Concave, convex
Across-slope shape: Convex
Ecological site: R015XD024CA - FINE LOAMY
Hydric soil rating: No

Tierra
Percent of map unit: 3 percent
Landform: Fan terraces, marine terraces
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R015XD115CA - CLAYPAN
Hydric soil rating: No

Watsonville, hydric
Percent of map unit: 2 percent
Landform: Fan terraces, marine terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R014XD089CA - CLAYPAN

Map Unit Description: Bonnydoon loam, 5 to 50 percent slopes, MLRA 4B---Santa Cruz 
County, California

Casa Way and Sandraya Heights

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/13/2022
Page 2 of 3~ 
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