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NOTICE OF ALTERNATE BILLING OR PAYMENT CYCLE:
THIS CONTRACT MAY ALLOW THE OWNER TO  REQUIRE
THE SUBMISSION OF BILLINGS OR  ESTIMATES IN
BILLING CYCLES OTHER THAN THIRTY DAYS.  THIS
CONTRACT MAY ALLOW OWNER TO MAKE PAYMENT
O N  S O M E  A L T E R N A T I V E  S C H E D U L E  A F T E R
CERTIFICATION AND APPROVAL OF BILLING AND
ESTIMATES.  A WRITTEN DESCRIPTION OF SUCH OTHER
BILLING CYCLE APPLICABLE TO THE PROJECT  IS
AVAILABLE FROM OWNER OR DESIGNATED AGENT.
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NOAA Atlas 14, Volume 6, Version 2
Location name: Running Springs, California, USA*

Latitude: 34.2099°, Longitude: -117.0867°
Elevation: 6043 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 2.16
(1.79‑2.63)

2.96
(2.45‑3.61)

4.03
(3.32‑4.92)

4.91
(4.02‑6.05)

6.13
(4.86‑7.82)

7.09
(5.50‑9.24)

8.09
(6.12‑10.8)

9.12
(6.71‑12.5)

10.5
(7.44‑15.1)

11.7
(7.96‑17.3)

10-min 1.55
(1.28‑1.88)

2.12
(1.76‑2.59)

2.89
(2.38‑3.53)

3.52
(2.89‑4.34)

4.40
(3.48‑5.60)

5.08
(3.94‑6.62)

5.79
(4.39‑7.73)

6.53
(4.81‑8.98)

7.56
(5.33‑10.8)

8.38
(5.71‑12.4)

15-min 1.25
(1.04‑1.52)

1.71
(1.42‑2.08)

2.33
(1.92‑2.84)

2.84
(2.32‑3.50)

3.54
(2.81‑4.52)

4.10
(3.18‑5.34)

4.67
(3.54‑6.23)

5.27
(3.88‑7.24)

6.10
(4.30‑8.73)

6.75
(4.60‑10.0)

30-min 0.874
(0.726‑1.07)

1.20
(0.992‑1.46)

1.63
(1.35‑1.99)

1.99
(1.63‑2.45)

2.48
(1.97‑3.17)

2.87
(2.23‑3.74)

3.27
(2.48‑4.37)

3.69
(2.72‑5.07)

4.27
(3.01‑6.11)

4.73
(3.22‑7.01)

60-min 0.616
(0.511‑0.750)

0.844
(0.699‑1.03)

1.15
(0.949‑1.40)

1.40
(1.15‑1.73)

1.75
(1.38‑2.23)

2.02
(1.57‑2.63)

2.30
(1.74‑3.08)

2.60
(1.91‑3.57)

3.01
(2.12‑4.31)

3.33
(2.27‑4.94)

2-hr 0.468
(0.388‑0.570)

0.636
(0.527‑0.776)

0.864
(0.714‑1.06)

1.06
(0.865‑1.30)

1.32
(1.05‑1.69)

1.54
(1.19‑2.00)

1.76
(1.33‑2.35)

2.00
(1.47‑2.75)

2.33
(1.65‑3.34)

2.60
(1.77‑3.86)

3-hr 0.404
(0.335‑0.492)

0.550
(0.455‑0.670)

0.748
(0.618‑0.914)

0.915
(0.749‑1.13)

1.15
(0.911‑1.47)

1.34
(1.04‑1.74)

1.54
(1.16‑2.05)

1.75
(1.28‑2.40)

2.04
(1.44‑2.92)

2.28
(1.55‑3.38)

6-hr 0.312
(0.259‑0.380)

0.429
(0.355‑0.523)

0.588
(0.486‑0.719)

0.721
(0.591‑0.889)

0.909
(0.720‑1.16)

1.06
(0.820‑1.38)

1.21
(0.918‑1.62)

1.38
(1.02‑1.89)

1.61
(1.14‑2.31)

1.80
(1.22‑2.67)

12-hr 0.223
(0.185‑0.271)

0.316
(0.262‑0.385)

0.439
(0.363‑0.537)

0.540
(0.443‑0.666)

0.679
(0.538‑0.866)

0.787
(0.611‑1.02)

0.898
(0.680‑1.20)

1.01
(0.746‑1.39)

1.17
(0.827‑1.68)

1.30
(0.883‑1.92)

24-hr 0.160
(0.142‑0.184)

0.234
(0.207‑0.270)

0.330
(0.291‑0.382)

0.408
(0.357‑0.475)

0.513
(0.435‑0.618)

0.594
(0.493‑0.730)

0.676
(0.548‑0.851)

0.760
(0.599‑0.984)

0.874
(0.661‑1.18)

0.961
(0.703‑1.34)

2-day 0.099
(0.088‑0.114)

0.147
(0.130‑0.169)

0.209
(0.185‑0.242)

0.260
(0.228‑0.304)

0.331
(0.280‑0.398)

0.385
(0.319‑0.473)

0.440
(0.357‑0.554)

0.498
(0.392‑0.644)

0.576
(0.436‑0.777)

0.637
(0.466‑0.889)

3-day 0.073
(0.064‑0.084)

0.108
(0.095‑0.124)

0.155
(0.136‑0.179)

0.193
(0.169‑0.225)

0.247
(0.209‑0.297)

0.289
(0.240‑0.355)

0.332
(0.269‑0.418)

0.377
(0.297‑0.489)

0.440
(0.333‑0.594)

0.489
(0.358‑0.683)

4-day 0.059
(0.052‑0.067)

0.087
(0.077‑0.100)

0.125
(0.110‑0.145)

0.157
(0.137‑0.183)

0.201
(0.170‑0.242)

0.236
(0.196‑0.291)

0.273
(0.221‑0.344)

0.312
(0.246‑0.404)

0.366
(0.277‑0.494)

0.409
(0.299‑0.571)

7-day 0.039
(0.034‑0.045)

0.057
(0.050‑0.066)

0.082
(0.073‑0.095)

0.104
(0.091‑0.121)

0.136
(0.115‑0.163)

0.161
(0.134‑0.198)

0.189
(0.153‑0.238)

0.218
(0.172‑0.283)

0.261
(0.197‑0.352)

0.296
(0.217‑0.414)

10-day 0.029
(0.026‑0.034)

0.042
(0.037‑0.049)

0.061
(0.054‑0.071)

0.078
(0.068‑0.091)

0.102
(0.086‑0.123)

0.122
(0.101‑0.150)

0.143
(0.116‑0.181)

0.167
(0.132‑0.217)

0.202
(0.153‑0.273)

0.231
(0.169‑0.323)

20-day 0.018
(0.016‑0.021)

0.026
(0.023‑0.030)

0.037
(0.033‑0.043)

0.047
(0.041‑0.055)

0.061
(0.052‑0.074)

0.074
(0.061‑0.091)

0.087
(0.070‑0.110)

0.102
(0.080‑0.132)

0.124
(0.093‑0.167)

0.142
(0.104‑0.199)

30-day 0.014
(0.012‑0.016)

0.020
(0.018‑0.023)

0.028
(0.025‑0.033)

0.036
(0.031‑0.042)

0.047
(0.040‑0.057)

0.056
(0.047‑0.069)

0.066
(0.054‑0.084)

0.078
(0.061‑0.100)

0.094
(0.071‑0.127)

0.108
(0.079‑0.151)

45-day 0.011
(0.010‑0.013)

0.016
(0.014‑0.018)

0.023
(0.020‑0.026)

0.028
(0.025‑0.033)

0.037
(0.031‑0.044)

0.044
(0.036‑0.054)

0.051
(0.041‑0.065)

0.059
(0.047‑0.077)

0.072
(0.054‑0.097)

0.082
(0.060‑0.114)

60-day 0.010
(0.009‑0.011)

0.014
(0.012‑0.016)

0.020
(0.017‑0.023)

0.024
(0.021‑0.029)

0.031
(0.027‑0.038)

0.037
(0.031‑0.046)

0.043
(0.035‑0.055)

0.050
(0.039‑0.065)

0.060
(0.045‑0.081)

0.068
(0.049‑0.094)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

3/10/25, 11:38 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.2099&lon=-117.0867&data=intensity&units=english&series=pds 1/4



Back to Top

Maps & aerials

Small scale terrain

3/10/25, 11:38 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.2099&lon=-117.0867&data=intensity&units=english&series=pds 2/4



NOAA Atlas 14, Volume 6, Version 2
Location name: Running Springs, California, USA*

Latitude: 34.2099°, Longitude: -117.0867°
Elevation: 6043 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.180
(0.149‑0.219)

0.247
(0.204‑0.301)

0.336
(0.277‑0.410)

0.409
(0.335‑0.504)

0.511
(0.405‑0.652)

0.591
(0.458‑0.770)

0.674
(0.510‑0.899)

0.760
(0.559‑1.04)

0.879
(0.620‑1.26)

0.974
(0.663‑1.44)

10-min 0.258
(0.214‑0.314)

0.354
(0.293‑0.431)

0.481
(0.397‑0.588)

0.587
(0.481‑0.723)

0.733
(0.580‑0.934)

0.847
(0.657‑1.10)

0.965
(0.731‑1.29)

1.09
(0.801‑1.50)

1.26
(0.889‑1.80)

1.40
(0.951‑2.07)

15-min 0.312
(0.259‑0.380)

0.428
(0.354‑0.521)

0.582
(0.481‑0.711)

0.709
(0.581‑0.874)

0.886
(0.702‑1.13)

1.02
(0.795‑1.33)

1.17
(0.884‑1.56)

1.32
(0.969‑1.81)

1.52
(1.08‑2.18)

1.69
(1.15‑2.50)

30-min 0.437
(0.363‑0.533)

0.599
(0.496‑0.730)

0.815
(0.673‑0.996)

0.994
(0.814‑1.22)

1.24
(0.984‑1.58)

1.44
(1.11‑1.87)

1.64
(1.24‑2.18)

1.85
(1.36‑2.53)

2.14
(1.51‑3.06)

2.36
(1.61‑3.51)

60-min 0.616
(0.511‑0.750)

0.844
(0.699‑1.03)

1.15
(0.949‑1.40)

1.40
(1.15‑1.73)

1.75
(1.38‑2.23)

2.02
(1.57‑2.63)

2.30
(1.74‑3.08)

2.60
(1.91‑3.57)

3.01
(2.12‑4.31)

3.33
(2.27‑4.94)

2-hr 0.936
(0.777‑1.14)

1.27
(1.06‑1.55)

1.73
(1.43‑2.11)

2.11
(1.73‑2.60)

2.65
(2.10‑3.38)

3.08
(2.39‑4.01)

3.53
(2.67‑4.71)

4.00
(2.94‑5.50)

4.67
(3.29‑6.68)

5.20
(3.55‑7.72)

3-hr 1.21
(1.01‑1.48)

1.65
(1.37‑2.01)

2.25
(1.86‑2.75)

2.75
(2.25‑3.39)

3.46
(2.74‑4.41)

4.02
(3.12‑5.24)

4.61
(3.49‑6.16)

5.24
(3.86‑7.20)

6.13
(4.33‑8.78)

6.85
(4.67‑10.2)

6-hr 1.87
(1.55‑2.28)

2.57
(2.13‑3.14)

3.52
(2.91‑4.31)

4.32
(3.54‑5.33)

5.44
(4.31‑6.94)

6.34
(4.92‑8.25)

7.27
(5.50‑9.70)

8.26
(6.08‑11.3)

9.65
(6.81‑13.8)

10.8
(7.34‑16.0)

12-hr 2.69
(2.23‑3.28)

3.81
(3.16‑4.64)

5.29
(4.37‑6.47)

6.51
(5.34‑8.03)

8.19
(6.49‑10.4)

9.49
(7.36‑12.4)

10.8
(8.20‑14.5)

12.2
(8.99‑16.8)

14.1
(9.97‑20.2)

15.6
(10.6‑23.2)

24-hr 3.85
(3.41‑4.44)

5.62
(4.97‑6.48)

7.93
(7.00‑9.17)

9.80
(8.58‑11.4)

12.3
(10.4‑14.8)

14.3
(11.8‑17.5)

16.2
(13.2‑20.4)

18.2
(14.4‑23.6)

21.0
(15.9‑28.3)

23.1
(16.9‑32.2)

2-day 4.78
(4.23‑5.50)

7.06
(6.25‑8.14)

10.1
(8.88‑11.6)

12.5
(11.0‑14.6)

15.9
(13.5‑19.1)

18.5
(15.4‑22.7)

21.2
(17.1‑26.6)

23.9
(18.8‑31.0)

27.7
(20.9‑37.3)

30.6
(22.4‑42.7)

3-day 5.26
(4.66‑6.05)

7.79
(6.89‑8.98)

11.2
(9.85‑12.9)

14.0
(12.2‑16.3)

17.8
(15.1‑21.4)

20.8
(17.3‑25.6)

24.0
(19.4‑30.2)

27.2
(21.5‑35.2)

31.7
(24.0‑42.8)

35.3
(25.8‑49.2)

4-day 5.66
(5.02‑6.52)

8.38
(7.42‑9.66)

12.0
(10.6‑13.9)

15.1
(13.2‑17.6)

19.4
(16.4‑23.3)

22.7
(18.9‑28.0)

26.3
(21.3‑33.1)

30.0
(23.6‑38.8)

35.2
(26.6‑47.4)

39.3
(28.8‑54.8)

7-day 6.61
(5.86‑7.61)

9.67
(8.55‑11.1)

13.9
(12.3‑16.1)

17.6
(15.4‑20.5)

22.9
(19.4‑27.5)

27.2
(22.6‑33.4)

31.8
(25.7‑40.0)

36.8
(29.0‑47.6)

44.0
(33.3‑59.3)

49.9
(36.5‑69.6)

10-day 7.10
(6.29‑8.18)

10.3
(9.11‑11.9)

14.8
(13.1‑17.1)

18.8
(16.4‑21.9)

24.5
(20.8‑29.6)

29.3
(24.3‑36.1)

34.5
(28.0‑43.5)

40.2
(31.7‑52.1)

48.6
(36.8‑65.5)

55.6
(40.6‑77.5)

20-day 8.82
(7.81‑10.2)

12.6
(11.1‑14.5)

18.0
(15.9‑20.8)

22.7
(19.9‑26.5)

29.7
(25.2‑35.8)

35.6
(29.5‑43.8)

42.0
(34.0‑52.9)

49.1
(38.7‑63.6)

59.6
(45.1‑80.4)

68.5
(50.1‑95.6)

30-day 10.4
(9.23‑12.0)

14.7
(13.0‑17.0)

20.9
(18.4‑24.1)

26.3
(23.0‑30.6)

34.3
(29.0‑41.3)

40.9
(34.0‑50.3)

48.2
(39.0‑60.7)

56.2
(44.3‑72.8)

68.0
(51.5‑91.7)

78.0
(57.0‑109)

45-day 12.7
(11.2‑14.6)

17.7
(15.7‑20.4)

24.9
(22.0‑28.8)

31.1
(27.2‑36.3)

40.2
(34.1‑48.4)

47.7
(39.6‑58.7)

55.9
(45.3‑70.3)

64.8
(51.1‑83.8)

77.8
(58.8‑105)

88.6
(64.8‑124)

60-day 14.9
(13.2‑17.2)

20.8
(18.4‑23.9)

28.9
(25.5‑33.4)

35.9
(31.4‑41.9)

46.0
(39.0‑55.4)

54.3
(45.1‑66.8)

63.1
(51.2‑79.5)

72.7
(57.3‑94.1)

86.5
(65.5‑117)

97.9
(71.6‑137)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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786 S. GIFFORD AVENUE • SAN BERNARDINO • CA 92408 
Phone 909-890-9079 • FAX 909-890-9055   
hilltopg@hgeotech.com 

October 10, 2025 

Darren Diess Project No.: 1669-01 
P. O. BOX 2266  Report No.: 1 
Lake Arrowhead, CA 92352 

Subject: Report of Infiltration Feasibility Study for a Proposed 
Stormwater Retention System, 32864 Hilltop Boulevard, 
Arrowbear Lake, CA 92382. 

References: 1. Walsh Engineering, ON THE MOUNTAIN BOAT & THE 
BOATYARD, 32864 Hilltop Blvd., Arrowbear Lake, CA 92314, C1.0 and 
C1.1. 

2. San Bernardino County, May 19, 2011, Technical Guidance
Document Appendices, Appendix VII. Infiltration Rate Evaluation
Protocol and Factor of Safety Recommendations.

Gentleman, 

In accordance with your request, we have performed an infiltration feasibility study 
on the subject property. This infiltration testing was performed in general accordance 
with Technical Guidance Document Appendix VII-Infiltration Rate Evaluation 
Protocol and Factor of Safety Recommendations. 

The findings of this study indicate that the proposed stormwater retention system at 
the selected area is feasible provided the recommendations presented in the attached 
report are incorporated into the project design and implemented during the project 
construction. 
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REPORT OF INFILTRATION FEASIBILITY STUDY 
FOR A PROPOSED STORMWATER RETENTION SYSTEM 

32864 HILLTOP BOULEVARD 
ARROWBEAR LAKE, CA 92382 

LOCATION OF THE PROJECT SITE 

The subject site is located at 32864 Hilltop Boulevard in the area of Arrowbear Lake, 

CA 923 (Figure 1) and is bounded by Highway 18 to the southeast, commercial 

property to the northeast, and by residences in other directions. Per the proposed 

precise grading plan, the proposed stormwater retention basin is located at the 

southeast corner of the subject property. 

SITE CONDITIONS 

The subject property comprised approximately 5.88 acres and was irregular in shape. 
The immediate area of the subject site was located on the eastern portion of a small 
hill. Much of the area to the east and south of the hill has been graded flat to 
accommodate the previous commercial application of the property. The northern 
portion of the property, which appears to have undergone very little grading, has a 
shallow, downward inclination toward the southeast at an average gradient of 
approximately 5.0 percent. The hillside adjacent to the largest proposed structure has 
an average gradient of approximately 30 percent. Total on-site relief in the area of 
the proposed project was approximately 50 feet. On-site drainage was accomplished 
by sheetflow toward the southeast and south.  

LOCATION OF INFILTRATION TESTS 

Per the information provided by the project civil engineer, the bottom of the proposed 
stormwater retention basin will be at the southwest corner of the site. The bottom of 
the retention basin will be at depths of 1 to 2 below the existing ground surface (bgs). 
Two 8-inch-diameter soil borings P-1 and P-2 were drilled to 2 feet bgs. One boring 
B-1 was drilled to 7.2 feet bgs for groundwater clearance. The groundwater was
encountered at 7 feet bgs during our field exploration, which meets at least 5 feet of
separation from the chamber bottom to the groundwater table. The two eight-inch-
diameter borings were used to infiltration tests. Two inches of gravel were added to
the bottom of the borings prior to the perforated pipe placement.
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SOIL CHARACTERISTICS OF THE SUBJECT SITE 

• The soil characteristics for the subject site are classified as hydrologic soil
group A.

• Silty sand was encountered at both test locations.

• The topography of the existing ground surface is planar at the designated

test locations.

• Per the on-site soil conditions, the proposed stormwater retention chamber
on the site is feasible.

Soil Profile 

The earth materials encountered on the subject site during our field exploration on 

October 3, 2025 were identified as artificial fill and native soil. 

Artificial fill was encountered at all three borings from the ground surface to 1 to 2 feet 
bgs consisting of light grayish brown silty fine-grained sand, with medium to coarse 
grained gravel, in dry to slightly moist and loose conditions. Native soil was encountered 
within all three borings from bottoms of artificial fill to 7.2 feet bgs and consisted of 
grayish brown to brown silty sand with trace to few medium gravels in slightly moist to 
wet and loose to medium dense conditions. 

Groundwater 

Groundwater was encountered at a depth of 7 feet bgs during our exploration. Since the 
proposal stormwater basin will situate near the existing ground surface with 1 to 2-foot 
surficial removal, the basin bottom meet a minimum of 5 feet of separation from the 
groundwater.  

INFILTRATION TEST PROCEDURES 

a) Test Method: Infiltration testing was conducted in general accordance with
shallow percolation test method in Appendix A-Infiltration Testing (Reference
2).
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b) Drilling: two boreholes were approximately eight inches in diameter, drilled to
2 feet bgs by an 8-inch-diameter auger; and one boring was extended to 7.2 feet
bgs to clarify groundwater depth. The infiltration testing was performed in silty
sand. After drilling, approximately two inches of gravel was placed at the
bottoms of the test holes.

c) Soaking Period: The test holes were pre-soaked by filling each borehole up to 4
inches bgs on October 3, 2025. Two consecutive measurements showed that
more than six inches of water seeped away within 25 minutes, the infiltration
testing was conducted on the same day. The test was run for an additional hour
with measurements taken every 10 minutes.

d) Measurement of the infiltration rate: Measurements were taken with a
precision of 0.1 inches using a water indicator.

TEST RESULTS 

The infiltration rates were converted to infiltration rates using the Porchet Method. 
The final infiltration rates obtained are presented below in Table 1: 

Table 1: Final Infiltration Rates 

Infiltration Test # Tested Infiltration 
Rate (in/hr) 

P-1 5.3 

P-2 10.2 

DISCUSSION 
The rates presented above were generally as anticipated with respect to the on-site 
soil. The earth materials for the infiltration tests consist mainly of silty sand. The 
tested results indicate that the infiltration rate in Test hole P-1 was slower than that 
in Test hole P-2. It is likely that Test hole P-1 contains more fine particles than Test 
hole P-2.  

Field infiltration tests are subject to many factors that affect the infiltration rate, 
including soil texture, the condition of the soil surface, soil-moisture tension or the 
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degree of saturation, the temperature of the water and soil, the percentage of 
entrapped air in the soil, and the head of the applied water. 

RECOMMENDATIONS 

Based on the San Bernardino County Guidelines, a factor of safety should be applied 
to the infiltration rates. A factor of safety of two was applied to the rates below in Table 
2. 

Table 2 Recommended Design Infiltration Rates 

Infiltration Test # 
Tested Infiltration 
Rate (in/hr) 

Recommended Design 
Infiltration Rate w/ 
Factor of Safety (2) 
(in/hr) 

P-1 5.3 2.65 

P-2 10.2 5.1 

Our field infiltration test results indicate that tested infiltration rates were 5.3 and 
10.3 inches per hour at depth of two (2) feet bgs. Both tested infiltration rates were 
greater than the minimum 0.3 inches/hour required by the Infiltration Guidelines. 
Based on the tested results with factor of safety of 2, design infiltration rates were 2.65 
and 5.1 inches/hour. For a conservative purpose, the design infiltration rate of 2.65 
inches/hour is recommended to be used for design of the proposed stormwater 
retention basin. Since the groundwater table was 7 feet bgs, the bottom of the proposed 
stormwater retention basin shall not be placed at a depth deeper than 2 feet bgs.  

Caution should be used in determining an infiltration rate for the proposed 
stormwater retention systems. Eventual siltation, from windblown silt, water-borne 
silt from irrigation and precipitation runoff, and the accumulation of organic material 
in surface soils due to landscape grass and plant growth, can drastically reduce 
infiltration rates over time. We recommend that suitable methods to prevent siltation 
be considered in project design. 

CLOSURE
Findings of this report were prepared in accordance with generally accepted 
professional engineering principles and practice in the field of geotechnical 
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engineering. The conclusions are based on results of field exploration and testing. If 
conditions are encountered during construction that appear to be different than those 
indicated by this report, this firm shall be notified. 
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SUBSURFACE EXPLORATION LEGEND
UNIFIED SOIL CLASSIFICATION SYSTEM

Visual-Manual Procedure (ASTM D2488-09a)
CONSISTENCY / 

RELATIVE DENSITY

MAJOR DIVISIONS
GROUP 

SYMBOLS TYPICAL NAMES CRITERIA

Coarse-

Grained 

Soils*

More than 

50 %

Retained on 

No. 200 

Sieve

Gravels

50 % or more 
of Coarse 
Fraction 

Retained on 
No. 4 Sieve

Clean 
Gravels

GW
Well Graded Gravels and Gravel-
Sand Mixtures, Little or no Fines

Reference: ‘Foundation Engineering’, Peck, Hansen, 
Thornburn, 2nd Edition.

GP
Poorly Graded Gravels and Gravel-
Sand Mixtures, Little or no Fines Standard Penetration Test

Granular Soils

Penetration Resistance,                Relative     
N, (Blows / Foot)                      Density   

           0 - 4                                Very Loose

      5 - 10                                   Loose

        11 - 30                               Medium Dense

     31 - 50                                  Dense

           > 50                                  Very Dense

Gravels 
with
Fines

GM
Silty Gravels, Gravel-Sand-Silt 

Mixtures**

GC
Clayey Gravel, Gravel-Sand-Clay 

Mixtures**

Sands

More than
50 % of 
Coarse 

Fraction 
Passes No. 4 

Sieve

Clean 
Sands

SW
Well Graded Sands and Gravely 

Sands, Little or no Fines

SP
Poorly Graded Sands and Gravelly 

Sands, Little or no Fines

Sands 
with
Fines

SM Silty Sands, Sand-Silt Mixtures**

SC
Clayey Sands, Sand-Clay 

Mixtures**

Fine 

Grained 

Soils*

50 % or 

more 

Passes No. 

200 Sieve

Silts and Clays

Liquid Limits 50 % or less

ML
Inorganic Silts, Sandy Silts, Rock 

Flour
Standard Penetration Test

Cohesive Soils

CL

Inorganic Clays of Low to Medium 
Plasticity, Gravelly Clays, Sandy 

Clays, Silty Clays, Lean Clays

Penetration 
Resistance, N, 
(Blows / Foot)

< 2

2 - 4

5 - 8

9 - 15

16 - 30

> 31

Consistency

Very Soft

Soft

Firm (Medium 
Stiff)

Stiff

Very Stiff

Hard

Unconfined 
Compressive 

Strength, 
(Tons / Sq. Ft.)

< 0.25

0.25 - 0.5

0.5 - 1.0

1.0 - 2.0

2.0 - 4.0

> 4.0

OL
Organic Silts and Organic silty 

Clays of Low Plasticity

Silts and Clays

Liquid Limits Greater than 

50 %

MH
Inorganic Silts, Micaceous or 

Diatomaceous silts, Plastic Silts

CH
Inorganic Clays of High Plasticity, 

Fat Clays

OH
Organic Clays of Medium to High 

Plasticity

Highly Organic Soils PT
Peat, Muck, or Other Highly 

Organic Soils

* Based on material passing the 3-inch sieve.
** More than 12% passing the No. 200 sieve; 5% to 12% passing No. 200 sieve requires use of duel symbols (i.e., SP-SM.,

GP-GM, SP-SC, GP-GC, etc.); Border line classifications are designated as CH/Cl, GM/SM, SP/SW, etc.

U.S. Standard Sieve Size 12" 3"           3/4"         #4 #10 #40 #200

Unified Soil 
Classification 
Designation

Boulders Cobbles Gravel Sand Silt and 
Clay

Coarse Fine Coarse Medium Fine

Moisture Condition Material Quantity Other Symbols
Dry Absence of moisture, dusty, Trace < 5 % C - Core Sample

dry to the touch. Few 5 - 10% S - SPT Sample
Moist Damp but no visible moisture. Little 15 - 25% B - Bulk Sample
Wet Visible free water, usually Some 30 - 45 % CK - Chunk Sample

below the water table.                      Mostly     50-100% R - Ring Sample
N - Nuclear Gauge Test

- Water Table
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Material Description Fines (%) Moisture
(%)

Dry
Density

(pcf) O
th
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1.0

2.0

3.0

4.0

5.0

6.0

1

2

3

4

5

6

6.5

Fill

Fill

Alluvium

Alluvium

Alluvium

Alluvium

Alluvium

Alluvium

Alluvium

SM

SM

SM

SM

SM

SM

SM

SM

SM

SILTY SAND WITH GRAVEL: with medium to 
coarse sized gravel, fine grained sand, loose, 
dry, light grayish brown, dead weeds at surface. 
grave  varies from <1" to >1".
SILTY SAND: fine to medium grained sand, 
loose, trace to few medium sized gravel, moist to 
slightly moist, dark brown, broken glass 
encountered.
SILTY SAND WITH GRAVEL: with fine to medium 
sized gravel, medium grained sand, loose, 
slightly moist, grayish brown, slight oxidation 
staining.

SILTY SAND: fine to medium grained 
sand, , slightly moist, trace 
fine to medium sized gravel, brown mottled 
with light brown and light yellowish brown.
SILTY SAND: fine to medium grained 
sand, , slightly moist, trace to 
few medium sized gravel, brown  light brown.

SILTY SAND: fine to medium grained sand, 
, very moist to moist, trace fine to 

medium sized gravel, dark brown mottled with 
light brown and orange brown.

SILTY SAND: fine to medium grained sand, 
, wet to very moist, little to some 

medium sized gravel, dark brown mottled with 
orange brown, wet soil started at 6'.

SILTY SAND: medium grained sand, 
, wet, trace medium sized gravel, grey 

mottled with black and orange brown.
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Longitude : 151.74015

Elevation : Not Surveyed

Total Depth : 2 Ft

Drill Supplier : Hilltop Geotechnical

Driller Company : Hilltop Geotechnical

Logged By : Jose Garcia

Date : 10/03/2025

Job Number : 1669-02

Client : Darren Diess

Project : 32864 Hilltop Boulevard

Location : 32864 Hilltop Blvd, Running Springs, CA 92382, USA

Sheet : 1 OF 1
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P-

SILTY SAND WITH GRAVEL: with medium to 
coarse sized gravel, fine to medium grained 
sand, loose, dry, light grayish brown.

SILTY SAND WITH GRAVEL: with coarse sized 
gravel, fine grained sand, loose, slightly moist 
to dry, light grayish brown to, large gravel > ", very 
fine to fine silty sand.



Boring No.: P-2

Latitude : -31.03688

Longitude : 151.74015

Elevation : Not Surveyed

Total Depth : 2 Ft

Drill Supplier : Hilltop Geotechnical

Driller Company : Hilltop Geotechnical

Logged By : Jose Garcia

Date : 10/03/2025

Job Number : 1669-02

Client : Darren Diess

Project : 32864 Hilltop Boulevard

Location : 32864 Hilltop Blvd, Running Springs, CA 92382, USA

Sheet : 1 OF 1

D
ep

th
 (f

t)

B
ul

k

M
od

 C
al

Sa
m

pl
e

SP
T 

Sa
m

pl
e

Samples

B
lo

w
s 

pe
r 6

"

G
ra

ph
ic

 L
og

So
il 

O
rig

in

C
la

ss
ifi

ca
tio

n 
C

od
e

Material Description Fines (%) Moisture
(%)

Dry
Density

(pcf) O
th

er

1.0 1

Fill

Alluvium

SM

SM

SILTY SAND WITH GRAVEL: with medium to 
coarse sized gravel, fine to medium grained 
sand, loose, dry, light grayish brown.

SILTY SAND WITH GRAVEL: with medium sized 
gravel, medium to coarse grained sand, loose, 
slightly moist to dry, light grayish brown to grayish 
brown.

P-



Project Name: 32864 Hilltop Blvd Project Number: 1669-02

Test Hole Number: P-1 Date Tested: 10/3/25

Depth of Boring in feet: 2.0 Tested By: JG

Radius of boring feet: 0.33 50 minutes

Depth of 
Bottom (ft) Time Initial Time Final

Time 
Interval 

(minutes)

Depth of 
Water - 

Initial (ft)

Depth of 
Water - Final 

(ft)

Change in 
Water Level (ft) Haverage (ft)

Rate, It 
(In/Hr)

Rate, It 
(Cm/Hr)

2.00 10:55 11:30 25.0 0.30 1.70 1.40 1.00 5.71 14.50

2.00 11:21 11:46 25.0 0.30 1.65 1.35 1.03 5.39 13.69

2.00 11:47 11:57 10.0 0.30 1.01 0.71 1.35 5.59 14.19

2.00 11:58 12:08 10.0 0.30 0.98 0.68 1.36 5.30 13.46

2.00 12:10 12:20 10.0 0.30 1.00 0.70 1.35 5.49 13.94

2.00 12:21 12:31 10.0 0.30 1.00 0.70 1.35 5.49 13.94

2.00 12:31 12:41 10.0 0.30 0.99 0.69 1.36 5.39 13.70

2.00 12:42 12:52 10.0 0.30 0.98 0.68 1.36 5.30 13.46

Plate No. 6

 INFILTRATION DATA SHEET

Presoak: Time Initial 10:55 AM

Time of Presoaking:



Project Name: Project Number: 1669-02

Test Hole Number: P-2 Date Tested: 10/3/25

Depth of Boring in feet: 2.0 Tested By: JG

Radius of boring feet: 0.33 50 minutes

Depth of 
Bottom (ft) Time Initial Time Final

Time 
Interval 

(minutes)

Depth of 
Water - 

Initial (ft)

Depth of 
Water - Final 

(ft)

Change in 
Water Level 

(ft)
Haverage (ft)

Rate, It 
(In/Hr)

Rate, It 
(Cm/Hr)

2.00 10:58 11:16 18.0 0.30 2.00 1.70 0.85 11.05 28.08

2.00 11:17 11:36 19.0 0.30 2.00 1.70 0.85 10.47 26.60

2.00 11:50 12:00 10.0 0.30 1.49 1.19 1.11 11.13 28.27

2.00 12:01 12:11 10.0 0.30 1.45 1.15 1.13 10.59 26.90

2.00 12:12 12:22 10.0 0.30 1.44 1.14 1.13 10.46 26.56

2.00 12:23 12:33 10.0 0.30 1.45 1.15 1.13 10.59 26.90

2.00 12:33 12:43 10.0 0.30 1.42 1.12 1.14 10.20 25.90

2.00 12:44 12:54 10.0 0.30 1.42 1.12 1.14 10.20 25.90

Plate No. 7

 INFILTRATION DATA SHEET

Presoak: Time Initial 10:58 AM on 10/03/25 

32864 Hilltop Blvd

Time of Presoaking


