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I. Project Data  

Table 1. Project Data 

Project Name/ APN Number Cinnabar Elementary 

APN 567-28-001 

Application Submittal Date May 2023 

Owner Mana Camden Fund, LLC 

Project Location  5670 Camden Avenue 

San Jose, CA 

Project Phase No. n/a 

Project Type and Description Zoning: Multiple Residence District 

Proposed Land Use: Residential Subdivision                                

Total Project Site Area (acres) 6.64 AC 

Total New Impervious Surface Area 207,051 sf  

Total Replaced Impervious Surface Area 13,245 sf 

Total Pre-Project Impervious Surface Area 13,245 sf 

Total Post-Project Impervious Surface Area 220,296 sf 

Net Impervious Area 207,051 sf 

Soils Type Clayey sand with gravel 

Groundwater Depth 20-ft 

Name of Receiving Body Guadalupe River 

Flood Zone D 

Flood Elevation N/A 

II. Setting & Proposed Stormwater Infrastructure  

II.A. Project Location and Description 

The Cinnabar Elementary project is located at 5670 Camden Avenue in San Jose, CA and is 6.64 

acres. Approximately 13,245 square feet of impervious surface is found at the property. The project 

proposes a new 108-unit residential subdivision, streets, parking, sidewalks, and landscaping.  
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The proposed development proposes a total post-project impervious area of 220,296-sf. The project 

created drainage management areas (DMA) that will be routed to the designated treatment control 

measure (TCM) - underground infiltration chambers.  

 

II.B. Existing Site Features and Conditions 

The existing site is relatively flat and is currently used for recreational purposes and school recreation 

areas for Beacon School. A soils report was completed by Baez Geotechnical Group and found that 

the soil has relatively high infiltration rates ranging from 12 in/hr for Treatment Control Measure 1 

and 21.6 in/hr for Treatment Control Measure 2. 

 

III. Technical Approach & Modeling 

The Cinnabar Elementary project will drain to two Treatment Control Measures (TCM 1 & TCM 2) 

that are both underground infiltration chambers. The use of bioretention ponds was evaluated and it 

was determined that they aren’t viable for this project since the grading and available space wouldn’t 

allow for two large ponds; however, the underground infiltration chambers would provide adequate 

stormwater treatment and usable open space. Per the Municipal Regional Stormwater Permit, a 

Stormwater Hydromodification Management Report is required for this site since the project 

proposes to create one acre or more of impervious surface.  The Bay Area Hydrology Model (BAHM) 

was used to analyze the hydromodification effects of the proposed development by providing sizing 

solutions to mitigate the increased runoff while considering long-term pattern flow rates. The 

recommended effective method for hydromodification control is flow duration control which was 

implemented using retention at each underground infiltration chamber (TCM 1 & TCM 2). Please 

see the supporting BAHM data found in section, V.III. Flow-Duration Curves and Model Analysis, of 

this report which demonstrates how each treatment control measure meets the flow duration criteria.   

 

The proposed underground infiltration facilities were sized by first using the City of San Jose’s “Sizing 

for Volume Based Treatment” worksheet to determine the required design volume. The volume that 

will infiltrate was calculated. The retention volume is the difference between the required volume and 

the infiltration volume. The infiltration and storage calculations incorporated the available treatment 

area and the infiltration rate with a Factor of Safety (FS) of 2. After running this analysis, the chamber 

stage-storage spreadsheet was used to determine the necessary chamber depth to meet the volume-

based treatment. This determined the outlet elevation used in the BAHM software. All in all, each 

treatment control measure uses a retention and infiltration system to hydromodify the runoff from 

the DMA to maintain the outflows below the pre-development rate conveyed to the public storm 

system through the outlet. Please see section, V. Drainage Management Areas, for further details on 

each treatment control measure. 

 

 

 

 



 

CINNABAR ELEMENTARY  PAGE 6 OF 18 FEBRUARY 2024 

 

IV. Conclusion  

The Bay Area Hydrology Model (BAHM) shows a passing result for each treatment control facility. 

Treatment Control Measure 1 will be hydromodified with controlled release to limit the flow to, at or 

below, the pre-development rate through an outlet set 29” above the bottom of the chamber. The 

stormwater will then be conveyed to the public storm system on Camden Avenue through the outlet 

structure. Treatment Control Measure 2 will be hydromodified with controlled release to limit flow 

to, at or below, the pre-development rate through an outlet set 30” above the bottom of the chamber. 

The stormwater will then be conveyed to the public storm system on Singletree Way through the 

outlet structure. The orifice height at each TCM is set to allow for infiltration of the calculated 

volume-based treatment, please see “Stormwater Control Measures Sizing” section on page 14 of this 

report. 

V. Drainage Management Areas – Post-Project Analysis 

V.A. Drainage Management Area 1 Summary 

DMA 1, totaling 116,661 square feet, drains rooftops, streets, street parking, landscaping, and 

sidewalks.  DMA 1 drains to TCM 1 which is an underground infiltration system with a total system 

area of 1,988-sf consisting of (48) SC-740 StormTech chambers over 12-in of drainrock with a 

porosity of 40%. A soils report was completed by Baez Geotechnical Group and found that the soil 

has a relatively high infiltration rate of 12 in/hr. The design used a factor of safety of 2 or a rate of 6 

in/hr. The BAHM analysis shows the retention and infiltration system with an outfall set 29” above 

the bottom of the chamber to allow the system to hydromodify the release to the public storm system 

below pre-development flows. See detail on sheet 7.  

 

V.A.1. Table of Drainage Management Area 1 

DMA 

ID 

Description 

of Area 

Total 

Area 

(SF) 

New 

Impervious 

Area (SF) 

Pervious 

Area (SF) 

TCM ID 

& Area 

(SF) 

Retention 

Required 

(CF) 

Retention 

Provided 

(CF) 

DMA 

1 

Roof, 

Parking, 

Streets, 

Sidewalk, 

Landscape 

116,661 84,199 32,462 TCM 1 

1,988 

2,887 2,903 
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V.B. Drainage Management Area 2 Summary 

DMA 2, totaling 172,690 square feet, drains rooftops, streets, street parking, landscaping, and 

sidewalks.  DMA 2 drains to TCM 2 which is an underground infiltration system with a total system 

area of 2,228-sf consisting of (55) SC-740 StormTech chambers over 12-in of drainrock with a 

porosity of 40%. A soils report was completed by Baez Geotechnical Group and found that the soil 

has a relatively high infiltration rate of 21.60 in/hr. The design used a factor of safety of 2 or a rate of 

10.8 in/hr. The BAHM analysis shows the retention and infiltration system with an outfall set 30” 

above the bottom of the chamber to allow the system to hydromodify the release to the public storm 

system below pre-development flows. See detail on sheet 7. 

 

V.B.1. Table of Drainage Management Area 2 

DMA 

ID 

Description 

of Area 

Total 

Area 

(SF) 

New 

Impervious 

Area (SF) 

Pervious 

Area (SF) 

TCM ID 

& Area 

(SF) 

Retention 

Required 

(CF) 

Retention 

Provided 

(CF) 

DMA 

2 

Roof, 

Parking, 

Streets, 

Sidewalk, 

Landscape 

172,690 136,097 36,593 TCM 2 

2,228 

3,363 3,422 
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VI. Hydromodification Modeling Analysis 

The Bay Area Hydrology Model (BAHM) was used to simulate the runoff from the project’s site 

under pre- and post-project conditions. Below are data tables from the BAHM software which 

summarize the dimensions, treatment area, and the underdrain sizes for each Treatment Control 

Measure.  

 

Table 1: TCM 1 Details 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

StormTech 1 
Chamber Model: 
Dimensions 
Max Row Length: 
Number of Chambers: 
Number of Endcaps: 
Top Stone Depth: 
Bottom Stone Depth: 
Infiltration On 
Infiltration rate: 
Infiltration safety factor: 
Wetted surface area On 

740 

180 
48 
4 
6 
12 

12 
2 

Total Volume Infiltrated (ac-h.) : 
Total Volume Through Riser (ac-h.): 
Total Volume Through Facility (ac-it.): 
Percent Infiltrated: 
Total Precip Applied to Facility: 
Total Evap From Facility: 
Discharge Structure 
Riser Height: 
Riser Diameter: 
Orifice t Diameter: 
Element Flows To: 
Outlet t 

0 h. 
O in. 
12 in. 

Outlet 2 

114.48 
0.939 
0 
99.19 
0 
0 

Elevation:2.42 ft. 
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Table 2: TCM 2 Details 

 

 

VII. Dimensions & Features of Hydromodification System 

VII.A. Treatment Control Measure #1 

Drainage Management Area #1 will be treated using an underground infiltration system consisting of 

(48) StormTech chambers with each chamber measuring 51.0” x 30.0” x 85.4” (W x H x Installed 

length). TCM 1 has a total system area of 1,988-sf comprised of a maximum row length of 180-ft by 

11-ft, 12” drain rock depth below the chambers, 6” drain rock thickness of cover above chambers, and 

12” wide drain rock around the chamber’s perimeter. The treatment facility needs to be 10-ft 

minimum from any foundation.  

 

VII.B. Treatment Control Measure #2 

Drainage Management Area #2 will be treated using an underground infiltration system consisting of 

(55) StormTech chambers with each chamber measuring 51.0” x 30.0” x 85.4” (W x H x Installed 

length). TCM 2 has a total system area of 2,228-sf comprised of a maximum row length of 86-ft by 

25.5-ft, 12” drain rock depth below the chambers, 6” drain rock thickness of cover above chambers, 

and 12” wide drain rock around the chamber’s perimeter. The treatment facility needs to be 10-ft 

minimum from any foundation. 

VIII. Flow-Duration Curves & Model Analysis 

V.III.A. Point of Compliance #1 – BAHM Analysis 

The graphs in this section were created using the BAHM software that used continuous simulated 

hydrology to compute stormwater runoff for both pre-development and post-development conditions. 

StormTech 2 
Chamber Model: 
Dimensions 
Max Row Length: 
Number of Chambers: 
Number of Endcaps: 
Top Stone Depth: 
Bottom Stone Depth: 
Infiltration On 
Infiltration rate: 
Infiltration safety factor: 
Wetted surface area On 

740 

86 
55 
10 
6 
12 

21.6 
2 

Total Volume Infiltrated (ac-ft.): 
Total Volume Through Riser (ac-ft.): 
Total Volume Through Facility (ac-ft.): 
Percent Infiltrated: 
Total Precip Applied to Facility: 
Total Evap From Facility: 
Discharge Structure 
Riser Height: 
Riser Diameter: 
Orifice 1 Diameter: 
Element Flows To: 
Outlet 1 

0 ft. 
O in. 
15 in. 

Outlet 2 

196.11 
1.125 
0 
99.43 
0 
0 

Elevation:2.5 ft. 
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Each flow-duration curve’s pre-development and mitigated flows are compared at Point of Compliance 

(POC) – the mitigated flows are not to exceed flow duration standards. The flow duration ranges from 

2-year to 25-years. The graphs below for POC #1 demonstrate how the mitigated flow (shown in red) is 

far to the left of the pre-developed flow (shown in blue) which indicates that the project meets the flow 

duration criteria since the mitigated flow rate is below the pre-development flow rate.  

V.III.A.1. POC#1 – Flow vs. Percent Time Exceeding 

 

 

V.III.A.2. POC#1 – Cumulative Probability  
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V.III.A.3. Tabulation of Flow Frequency Return Periods for POC #1 

Return Period Flow Rate (cfs) – Predeveloped Flow Rate (cfs) – Mitigated 

2-year 0.54 0 

5-year 0.88 0.18 

10-year 1.14 0.47 

25-year 1.41 0.78 

The table shows that the proposed control measure meets the duration flow criteria for the flow 

frequency periods for POC #1. Please see attached BAHM analysis under “Duration Flows” for POC 

#1 on page 15. 

V.III.B. Point of Compliance #2 – BAHM Analysis 

The graphs in this section were created using the BAHM software that used continuous simulated 

hydrology to compute stormwater runoff for both pre-development and post-development conditions. 

Each flow-duration curve’s pre-development and mitigated flows are compared at Point of Compliance 

(POC) – the mitigated flows are not to exceed flow duration standards. The flow duration ranges from 

2-year to 25-years. The graphs below for POC #2 demonstrate how the mitigated flow (shown in red) is 

far to the left of the pre-developed flow (shown in blue) which indicates that the project meets the flow 

duration criteria since the mitigated flow rate is below the pre-development flow rate. 

V.III.B.1. POC #2 – Flow vs. Percent Time Exceeding  
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V.III.B.2. POC #2 – Cumulative Probability  

 

 

 

V.III.B.3. Tabulation of Flow Frequency Return Periods for POC #2 

Return Period Flow Rate (cfs) – Predeveloped Flow Rate (cfs) – Mitigated 

2-year 0.91 0 

5-year 1.49 0.13 

10-year 1.93 0.54 

25-year 2.39 1.10 

The table above shows that the proposed control measure meets the duration flow criteria for the flow 

frequency periods for POC #2. Please see attached BAHM analysis under “Duration Flows” for POC 

#2 on page 15. 

IX. Site Plan 

Please see attachment on page 13 for site plan. 
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Stormwater Control Plan Exhibit 



PROJECT SITE INFORMATION:

1. SOILS TYPE: CLAYEY SAND WITH GRAVEL

2. GROUND WATER DEPTH:  20'+

3. NAME OF RECEIVING BODY:  GUADALUPE RIVER

4. FLOOD ZONE: D

5. FLOOD ELEVATION (IF APPLICABLE): N/A

OPERATION AND MAINTENANCE

INFORMATION:

I. PROPERTY INFORMATION:

II. RESPONSIBLE PARTY FOR MAINTENANCE:

TABLE 1

ROUTINE MAINTENANCE ACTIVITIES FOR SUBSURFACE INFILTRATION TRENCHES

NO. MAINTENANCE TASK FREQUENCY OF TASK

1

MONITOR OBSERVATION WELL TO CONFIRM THAT THE SUBSURFACE INFILTRATION

SYSTEM HAS DRAINED DURING DRY SEASON. IF INSPECTION INDICATES THAT THE

SYSTEM IS PARTIALLY OR COMPLETELY CLOGGED, RESTORE TO DESIGN

CONDITIONS.

ANNUALLY, DURING DRY SEASON

2

REMOVE OBSTRUCTIONS, DEBRIS AND TRASH NEAR INLET AND DISPOSE OF

PROPERLY.

MONTHLY DURING WET SEASON,

OR AS NEEDED AFTER STORM

EVENTS

3

CHECK OBSERVATION WELL 2 TO 3 DAYS AFTER STORMS TO CONFIRM DRAINAGE.

THE SUBSURFACE INFILTRATION SYSTEM SHOULD COMPLETELY DEWATER WITHIN

3 DAYS (PREFERRED) OR WITHIN 5 DAYS TO AVOID MOSQUITO PRODUCTION.

MONTHLY DURING WET SEASON,

OR AS NEEDED AFTER STORM

EVENTS

4

CHECK FOR EROSION AT INFLOW OR OVERFLOW STRUCTURES. REPAIR AS

NECESSARY.

MONTHLY, OR AS NEEDED AFTER

STORM EVENTS

5

INSPECT SUBSURFACE INFILTRATION SYSTEM USING THE ATTACHED INSPECTION

CHECKLIST.

MONTHLY, OR AFTER LARGE

STORM EVENTS, AND AFTER

REMOVAL OF ACCUMULATED

DEBRIS OR MATERIAL

5
6

7
0

 
C

A
M

D
E

N
 
A

V
E

N
U

E

C.9

X

A
P

N
 
5

6
7

-
2

8
-
0

0
1

12

SHEET

PW PROJECT #

Of         SHEETS

DMA 1
116,661 SF

TCM 1
1,988 SF

TCM 2
2,228SF

AC PARKING LOT AND

DRIVE AISLE

DMA 4 - 625 SF
NEW OFF-SITE

F
I
L

E
 
N

O
.
 
H

2
3

-
0

4
0

DMA 3 - 905 SF
REPLACEMENT

OFF-SITE

DMA 7 - 818 SF
REPLACEMENT

OFF-SITE

DMA 5 - 1351 SF
NEW OFF-SITE

DMA 2
172,690 SF

DMA 6 - 4457 SF
REPLACEMENT

OFF-SITE

DMA 8 - 905 SF
REPLACEMENT

OFF-SITE

NOT FOR CONSTRUCTION

PRELIMINARY PLANS

SOURCE CONTROL MEASURES: 

1. BENEFICIAL LANDSCAPING. 
2. USE OF WATER EFFICIENT IRRIGATION SYSTEMS. 
3. MAINTENANCE (PAVEMENT SWEEPING, CATCH BASIN CLEANING, 

GOOD HOUSEKEEPING). 
4. STORM DRAIN LABELING. 

SITE DESIGN MEASURES: 

1. DIRECT RUNOFF FROM ROOFS, SIDEWALKS, PATIOS TO 
LANDSCAPED AREAS. 

2. PLANT TREES ADJACENT TO AND IN PARKING AREAS AND 
ADJACENT TO OTHER IMPERVIOUS AREAS. 

3. CLUSTER STRUCTURES/PAVEMENT 

I.A. PROPERTY ADDRESS: 

5760 CAMPEN AVENUE 
SAN JOSE, CA 

1.8. PROPERTY OWNER: 

MANA CAMDEN FUND LLC 

II.A. CONTACT: 

SCOTT MURRAY 

I1.B. PHONE NUMBER OF CONTACT: 

408-406-6000 

11.C. EMAIL: 

SM@MANAINV.COM 

I1.D. ADDRESS: 

5927 BALFOUR CT. SUITE 208 

CARLSBAD CA 92008 
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TCM No. 1: 

181' LONG X 11 WIDE, 1988 SF INFILTRATION TRENCH WITH 
48 STORM TECH SC-740 CHAMBERS WITH 12" ROCK BASE LAYER 
AND 6" ROCK COVER. OUTLET ORIFICE 27" ABOVE BASE. 

TCM No. 2 

88.25' LONG X 25.55' WIDE, 2228 SF INFILTRATION TRENCH WITH 
55 STORM TECH SC-740 CHAMBERS WITH 12" ROCK BASE LAYER 
AND 6" ROCK COVER. OUTLET ORIFICE 32" ABOVE BASE. 

---------------------------------- 7 

18" MIN. 

i. 
~------~12" MIN J llk-_ll------b1"' 

12" MIN. 
~ 

ICM #1 & 12 NFILTRATION PIT AND CHAMBER ELEVATIONS DETAIL 
NO SCALE. SEE SHEET 9 FOR MANUFAC1URER'S SPECIFICATIONS FOR ADS SC-740 STORMTECH CHAMBER. 
FOLLOW ALL MANUFAC1URER'S INSTALLATION INSTRUCTIONS. 
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STANDARD STQRMWAJER CQNIBQL NOJES; 

• STANDING WATER SHALL NOT REMAIN IN THE TREATMENT 
MEASURES FOR MORE THAN FIVE DAYS, TO PREVENT MOSQUITO 
GENERATION. SHOULD ANY MOSQUITO ISSUES ARISE, CONTACT 
THE SANTA CLARA VALLEY VECTOR CONTROL DISTRICT 
(DISTRICT). MOSQUITO LARVICIDES SHALL BE APPLIED ONLY 
AND WHEN ABSOLUTELY NECESSARY, AS INDICATED BY THE DISTRICT 
AND THEN ONLY BY A LICENSED PROFESSIONAL OR 
CONTRACTOR. CONTACT INFORMATION FOR THE DISTRICT IS 
PROVIDED BELOW. 

GENERAL NQJES: 
1. THE PROJECT IS tlQl IN THE 100-YEAR FLOOD PLAIN. 

2. PER SOILS REPORT PR0"10ED BY BAEZ GEOTECHNICAL GROUP DA TED 
9/15/2023, "THE SITE HAS A PRESENCE OF SOILS CONSISTING OF DENSE 
CLAYEY GRAVELS AND SANDY GRAVELS 111TH COBBLES UP TO ABOUT 
I-FT IN DIAMETER." 

3. PER SOILS REPORT, GROUNDWATER FOR A WELL NORTHEAST OF THE SITE 
HAS A GROUND SURFACE ELEVATION OF ABOUT 215-FT MSL HAD 
REPORTED GROUNDWATER LEVELS MORE THAN 15-FT DEEP. HOWEVER, THE 
CAMDEN RESIDENTIAL DEVELOPMENT IS AT AN APPROX. ELEVATION OF 

40 0 

• DO NOT USE PESTICIDES OR OTHER CHEMICAL APPLICATIONS TO 
TREAT DISEASED PLANTS, CONTROLS WEEDS OR REMOVED 
UNWANTED GROWTH. EMPLOY NON-CHEMICAL CONTROLS 
(BIOLOGICAL, PHYSICAL, AND CUL1URAL CONTROLS) TO TREAT A 
PEST PROBLEM. PRUNE PLANTS PROPERLY AND AT THE 
APPROPRIATE TIME OF YEAR. PROVIDE ADEQUATE IRRIGATION 
FOR LANDSCAPE PLANTS. DO NO OVER WATER. 

ABOUT 275-FT MSL AND IS LOCATED CLOSER TO THE MOUNTAINS TO fj 
SOUTH. AS DETERMINED BY THE SOILS ENGINEER, GROUNDWATER WAS N 
ENCOUNTERED IN THE DEEPEST BORINGS DRILLED TO MAXIMUM DEPTHS F 
20-FT AND 21.5-FT. I c•-• --4. THE PROJECT 111LL IMPLEMENT HYDROMODIFlCATION MANAGEMENT (HM) 
THROUGH OUll..ET CONTROL. 
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SIZING FOR VOLUME BASED TREATMENT 
DMA# 1 

A= 116661 s.f. 
Impervious Area = 84199 s.f. % Imperviousness= 72.17% 

MAPsite = 19.I Correction Factor=l1.36691 I 
MAPgage - 13.9 

Clay (D):1 Sandy Clay (D): I Clay Loam (D): I X I 

Si lt Loam/Loam (B): Not Applicab le (100% Impervious): I I 

Are the soils outside the building footprint graded/compacted? I Yes I Yes/No 

If yes, and the soil will be compacted during site preparation and grading, the soil infiltration 
rate will be decreased. Modify you r answer to a soi l with a lower infiltration rate (eg. Silt Loam to Clay) 

Modified Soil Type: 

S=I 1.00% 
UBS Volume for 1 % Slope (UBS1 %) =I 0.440870385 I inches (Use Figure B-2) 

UBS Volume for 15% Slope (UBS15%) =I 0.460870385 linches (Use Figure B-5) 

UBS Volume for X¾ Slope (UBSX¾) =I 0.440870385 I inches (Corrected Slope for the site) 
Adjusted UBS= Correction Factor (Step 2) x UBSx% (Step 5) 

Adjusted UBS = 0.60262858 inches 
Design Volume = Adjusted UBS (Step 6) x Drainage Area (Step 1) x 1ft/12 inch 

Desi~n Volume= 5 858.60 ft"3 

COMBO FLOW & VOLUME BIORETENTION CALCULATION --Tota l Drainage Area 116,661 sq. ft 

~ Impervious Area = 84. 199 sq.ft 
Pervious Area - 32,462 sq.ft 

Equivalen, ous Area 3,246 sq.ft Total Equivalent Im s ,1 87,4451sq. ft 
Rainfall Intens ity " .2 in/hr ~ 

Duration Adjusted 6) / Rainfall Intensity 
Duration= 3.01314292 hrs............_ 

Estimate the Surface Area = 252')i ~ Iv start with Total Impervious x 0.03) 
Volume of Treated Runoff 526 cu. ft 

Volume in Ponding " 2687.30918 cu. ft 
Depth ; 

. ______ ,_ , 
~apth 01 12.8 inches 

~ N/A --- (Round uo) 
If Depth of~on • . ,ess than 6" the d INFILTRATION CHAMBERS USED ·ea. (repeat) 

~ If Depth -s. ing is greater than 12" < .. of Ponding is between 6" to 12' SEE CALCULATIONS BELOW ow-Through Planters 

Infiltration and Storage DMA 1 
Required Treatment Volume 5859.00 cub ic feet (from SIZING FOR VOLUME BASED TREA TEMENT worksheet) 

1. Amount of Runoff Infiltrated During Storm Event 
Treatment Area Available 

Rate of infiltration 
Rate of infiltration 
Ra infall Duration 

Infiltrated Volume 
2. Amount of Runoff to Detain for Infiltration 

Required Treatment Volume 
Treated Volume 

Volume to Detain 

1988.00 sf 
12.00 in/hr 
6.00 in/hr (with a Factor of Safety of 2) use 

2.99 hours 
2972.06 cub ic feet 

5859 00 
2972.06 
2886.94 

cubic feet 
cubic feet 
cubic feet 

jcapacity of 48 Stormtech Camber 740 at 29" is 2903 CF. Set outlet orrifice at 29" above bottom. 

FORM 11138 - Stormwater Evaluation Form page 2 of 4 

2. AREA DATA 

2.a Enter the Project Phase Number (1, 2, 3, etc. or N/A if Not Applicable): NIA 

2.b Tota l area of site: 

2.c Total area of site that will be disturbed: 

6.64 

6.64 

acres 

acres 

COMPARISON OF IMPERVIOUS AND PERVIOUS AREAS AT PROJECT SITE: 

2.d IMPERVIOUS AREAS - IA 

Site Totals 

Pre-Project 

Existing IA 
sq . ft. 

d.1 
Tota l IA 13245 

Tota l New and Replaced IA 

Public Street Totals 

Existing IA 
Retained As-ls1 

sq. f t. 

d.2 
0 

Existing IA 

Replaced with IA2 

sq. ft. 

d.3 
13245 

d.6 (d .3+d .4) 
220296 

New IA 
Created 2 

sq. ft . 

d.4 
207051 

Total Post 
Project IA 

sq. ft . 

d.5 (d,2+d.3+d.4) 
220296 

d.8 
Total Public Streets IA3 757 1 

d.9 
0 

d.10 
7296 

d.11 
0 

d. 12 (d. 9+d.10 +d.11) 
7296 

Total New and Replaced Public Streets IA 

d.14 (d .1.+d .8) 
Total Site and Public Streets IA 208 16 

d.13 (d.lO+d.11} 
7296 

d.15 (d.S+d.12) 
227592 

d.16 
Percent Replacement of IA in Redevelopment Projects (d.3+d.1) x 100: 100 

2.e PERVIOUS AREAS - PA 

2.1 Total Area (IA+ PA) 

FOOTNOTES 

Pre-Project 
Existing PA 

sq. ft . 
e.1 

Total PA4 276106 

Total Post 
Project PA 

sq. f t 
e.2 
69055 

* f .2 includes 7296 SF Road Project & Maintenance 
not included in TMC Summary table. 296647-7296 = 289351 . 

% 

1. "Retained" in box 2.d.2 means to leave existing IA in place. An IA that goes through maintenance (e .g., pavement resu rfacing/s lurry 
seal/grind ), but no change in grade is considered "retained." 

2. The "replaced" and "new" IA in boxes 2.d.3. and 2.d. 4 are based on the total area of the site and not specific locations on site. For 
example, impervious parking created over a pervious area is not "new" IA if an equal amount of pervious area replaces IA somewhere 
else on the site. Constructed IA on a site that does not exceed the Total Pre-Project IA in box 2.d.l. will be considered "replaced" IA. 
A site will have "new" IA only if the Total Post-Project IA in box 2.d.5. exceeds the Total Pre-Project IA (2.d.5 - 2.d.1 = 2.d.4). 

3. These areas are locations of the public street that are being dedicated (sidewalk or street easement) to the City of San Jose. 

4. Include bioretention areas, infiltration areas, green roofs, and pervious pavement in PA calculat ions. 

3. APPLICABILITY OF PROVISION C.3 

3.a Is 2.c. equal to 1 acre or more? 

121 Yes. Applicant must obta in coverage under the State Construction Genera l Permit. 

□ No. Applicant does not need coverage under t he State Construction Genera l Permit. 

3 .b Is box 2.d.6 equal to 10,000 sq. ft. or more for any type of project, or 5,000 sq. ft. or more for restaurants, auto 

service facilities, retail gas outlets, and uncovered parking? 

Ill Yes. Site Design, Source Control, and Treatment System requ irements will all apply to the project area. 
D No. Site Design and Source Control requirements may apply; check with local agency. 

3 .c Is box 2.d.16 equal to or greater than 50%? 

121 Yes. Site Design, Source Control, and Treatment System requirements all app ly to the entire site. 

□ No. Site Design, Source Control, and Treatment System requirements only apply to the area of site that is disturbed. 

San Jose Permit Center 408-535-3555 San Jose City Hall, 200 E. Santa Clara St., San Jose, CA 95113 www.sanj o5eca.gov/p la n n i ng 

Chamber Model 

Number of Chambers 

Number of Endcaps 

Slone Voids (porosity) 

Base of Stone Elevation 

Recommended Stone Below Chambers• 

Recommended Stone AOOve Chambers* 

Area of 5Y5tem .. j 
**Area must be greater than : 1874.5 3 sq.ft 

SC-740 ~ 

n 
Include perimeter stone? 

Standard,,. metric? 

Yc1 • 

I Standa rd 
DMA# 

A= 
Impervious Area= 

MAPsite = 

SIZING FOR VOLUME BASED TREATMENT 
2 
17Z690 s.f. 
136097 s.f. % Imperviousness= 78.81% 

Chamber Model 

Number of Chambers 

Number of Endcaps 

Sto ne Voids (porosity) 

Base of Stone Elevation 

Recommended Stone Below Chambers' 

Recommended Stone AOOve Chambers* 

ss 
,0 

W% 

268 26 It 

m 

m 
Include perimeter stone? 

Standard or metric? 

Yes • 

I Standa rd • 

'The minimum stone below and above the chambers to be determinded by the design eng in1?er. 
19.I Correction Factor=l1.36691 I 

MAPgage- 13.9 AreaofSystem .. l 22281 sq.ft 

System Height 

(I nches) 

48 
47 

46 

45 

44 

43 

42 

41 

40 

39 
38 

37 

36 

35 

34 
33 

32 

31 

29 

28 

27 

26 
25 
24 
23 

22 
21 

20 

19 

18 

17 

16 

15 

14 
13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 
1 

0 

Incremental 

Single 

Chamber 

Storage (cu .ft) 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.12 
0.30 
0.62 

0.85 
1.01 

1.14 
1.24 
1.33 

1.41 
1.48 

1.55 

1.67 

1.72 
1.77 

1.81 
1.85 

1.90 
1.93 

1.97 
2.00 
2.03 

2.06 

2.09 
2.12 
2.15 
2.18 
2.20 

2.23 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

Incremental 

Sin~le End Cap 

StorJge (cu .ft) 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.03 

0.05 
0.07 

0.09 
0.10 
0.12 

0.14 
0.15 

0.17 

0.19 
0.21 
0.22 

0.23 
0.24 
0.25 
0.26 

0.27 
0.28 
0.29 

0.30 

0.30 
0.31 
0.32 

0.32 
0.33 

0.33 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

Incremental 

Total Chamber 

StarJge (cu. f t) 

0 .00 
0,00 

0 00 
0,00 

0 .00 
0 .00 

0.00 

6.00 
14.43 
29.58 

40.88 
48.55 

54.64 
59.70 
63.99 

67.72 
71.10 
74.25 

79.94 

82.49 
84.87 

87.08 
89.02 

91 .06 
92 .88 

94.58 
96. 17 
97.66 

99.07 
100.44 
101.82 

103 .15 
104.42 
105.65 

106.86 
0 .00 
0.00 

0.00 

0 .00 
0 00 
0,00 

0 .00 
0.00 

0 .00 
0 .00 
0.00 

0 .00 

0.00 

Incrementa l 

Total End Cap 

Storoge (cu.ft) 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.02 
0.10 

0.19 
0.27 

0.35 
0.42 
0.49 

0.55 
0.61 

0.67 

0.78 

0.83 
0.88 

0.92 
0.97 

1.01 
1.05 

1.09 
1.12 
1.16 

1.19 

1.21 
1.24 

1.26 
1.29 
1.31 

1.32 
0.00 
0.00 

0.00 

0.00 
0 00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

OMA# 

1 

2 

3 
4 
5 
6 
7 
8 

Clay (D) I Sandy Clay (D): I Clay Loam (D): I X I 
••Area must be greater than· 2034.5 7 sq. ft 

Incrementa l 
Incrementa l 

Chamber, End 
Cumulative Tota l Cumulative 

Elevation 
'The minimum stone below and abooe the chambers to be determinded by the design engineer. 

Stone Storage 

(cu .ft) 

66.27 

66.27 
66.27 

66.27 
66.27 
66.27 

66.27 

63.87 
60.49 
54.39 

49.84 
46.74 

44.27 
42.22 
40.48 

38.96 
37.58 

36.30 

33.98 

32.94 
31.97 

31.06 
30.27 

29.44 
28.70 

28.00 
27.35 
26.74 

26.16 

25.60 
25.04 
24.50 

23.98 
23.48 

23.00 
66.27 
66.27 

66.27 

66.27 
66.27 

66.27 
66.27 
66.27 

66.27 
66.27 
66.27 

66.27 

0.00 

Cap, & Stone 

{cu.ft ) 

66.27 

66.27 
66.27 

66.27 
66.27 
66.27 

66.27 

69.87 
74.93 
84.08 

90.91 
95.56 

99.26 
102.34 
104.95 

107.23 
109.29 

111 .22 

114.69 

116.26 
117.72 

119.07 
120.26 

121.51 
122.62 

123.67 
124.64 
125.55 

126.42 

127.26 
128.10 

128.92 

129.69 
130.44 

131.17 
66.27 
66.27 

66.27 

66.27 
66.27 

66.27 
66.27 
66. 27 

66.27 
66.27 
66.27 

66.27 

0.00 

St orage tor 

System (cu.ft) 

66.27 

66.27 
66.27 

66.27 
66.27 
66.27 

66.27 

69.87 
74.93 
84.08 

90.91 
95 .56 

99.26 
102 .34 
104.95 

107.23 
109.29 

111.22 

114.69 

116 .26 
117.72 

119.07 
120.26 

121.51 
122.62 

123.67 
124.64 
125.55 

126.42 

127.26 
128.10 

128.92 
129.69 
130.44 

131.17 
66.27 
66.27 

66.27 

66.27 
66.27 

66.27 
66.27 
66.27 

66.2 7 
66.27 
66.27 

66.27 

0.00 

System 

Sto rage (cu.ft) 
(ttl 

4,529.72 270.00 

4,463.45 269.92 
4,397 19 
4,330,92 

4,264.65 
4,198 .39 

4,132.12 

4,065 .85 
3,995.99 
3,921 .05 
3,836,98 

3.746 .07 

3,650.51 
3,551 .25 
3,448.91 

3,343.96 
3,236 73 

3,127.44 

2.903.20 

2,788.51 
2,672 25 

2,554.53 
2,435. 46 

2,315.20 
2,193 69 

2,071.07 
1,947.40 
1,822.76 

1,697.21 

1,570.79 
1,443 .52 
1,315,42 

1,186 .51 
1,056.82 

926 .37 
795 .20 
728 .93 

662.67 

596.40 
530.13 
463 .87 
397.60 
331.33 

265 .07 
198 .80 
132.53 

66.27 

0.00 

269.83 

269.75 
269.67 
269.58 

269.50 

269.42 
269.33 
269.25 

269.17 
269.08 

269.00 
268.92 
268.83 

268.75 
268.67 

268.58 

268. 42 

268.33 
268.25 

268.17 
268.08 

268.00 
267.92 

267.83 
267.75 
267.67 

267.58 

267.50 
267.42 
267.33 

267.25 
267.17 

267 .08 
267.00 
266.92 

266.83 

266.75 
266.67 

266.58 
266.50 
266.42 

266.33 
266.25 
266.17 

266.08 

266.00 

TCM# Location Treatment Type 

1 Onsite Subsurface Infiltration 
Svstem 

2 Onsite Subsurface Infiltration 
Svstem 

- Offsite Maintenance 
- Offsite Roadway Project*"" 
- Off site Roadway Project*** 
- Off site Maintenance 
- Off site Maintenance 
- Offsite Maintenance 

Footnotes: 

LID or 
Non-LID 

LID 

LID 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Sil t Loam/Loam (B): Not Appl icable (100% Impervious): I I 

Are the soils outside the building footprint graded/compacted? I Yes I Yes/No 

If yes, and the so il will be compacted during site preparation and grading, the soil infiltration 
rate will be decreased. Modify your answer to a soil with a lower infi ltration rate (eg. Silt Loam to Clay) 

Modified Soil Type: 

S= I 1.00:% 
UBS Volume for 1% Slope (UBS1%) =I 0.474050032 linches (Use Figure B-2) 

UBS Volume for 45% Slope (UBS15%) =I 0.494050032 linches (Use Figure B-5) 

UBS Volume for X¾ Slope (UBSX¾) = I 0.474050032 I inches (Corrected Slope for the site) 
Adjusted UBS= Correction Factor (Step 2) x UBSx¾ (Step 5) 

Adjusted UBS= 0.64798206 inches 
Design Volume = Adjusted UBS (Step 6) x Drainage Area (Step 1) x 1ft/12 inch 

Desian Volume= 9.325.00 ft"3 

COMBO FLOW & VOLUME BIORETENTION CALCULATION --Total Drainage Area 172,690 sq. ft 

~ Impervious Area = 136,097 sq. fl 
Pervious Area - 36,593 sq. ft 

Equivalen, ous Area 3,659 sq. fl Total Equivalent Im s ,1 139,7561sq. ft 
Rainfall Intensity "'.2 in/hr ~ 

Duration Adjusted 6) / Rainfall Intensity 
Duration= 3.23991029 hrs............_ 

Estimate the Surface Area = 4"08?..WII ,q. fl ' 
llv start with Total Impervious x 0.03) 

Volume of Treated Runoff 588 cu. ft 
Volume in Ponding " 3813.22591 cu. ft 

Depth ; - ---- ---- ,. ~:<pth 01 11 .2 inches 
~ N/A --- (Round uo) 

If Depth of Pon . ,ess than 6" the d INFILTRATION CHAMBERS USED ·ea. (repeat) 

~ If Depth , . ,~ing is greater than 12" c 
SEE CALCULATIONS BELOW of Ponding is between 6" to 12" ow-Through Planters 

Infiltration and Storage DMA 2 
Required Treatment Volume 

1. Amount of Runoff Infiltrated During Storm Event 
Treatment Area Available 

9325.00 cubic feet (from SIZING FOR VOLUME BASED TREATEMENT worksheet) 

Rate of infiltration 
Rate of infiltration 
Rainfall Duration 

Infiltrated Volume 
2. Amount of Runoff to Detain for Infiltration 

Required Treatment Volume 
Treated Volume 

Volume to Detain 

2172.00 
21.60 
10.80 
3.05 

5962.14 

9325.00 
5962.14 
3362.86 

sf 
in/hr 
in/hr (with a Factor of Safety of 2) use 

hours 
cubic feet 

cub ic feet 
cubic feet 
cubic feet 

jcapacity of 55 Stormtech Camber 740 at 30" is 3422 CF. Set outlet orrifice at 30" above bottom. 

TREATMENT CONTROL MEASURE SUMMARY TABLE 
Bioretention Setf Retaining I Treating 

Drainage Impervious 
Pervious Area Pervious % Onsite Area Bioretention 

Bioretention Overflow 
Storage Storage 

Sizing Method Area Area 
(Permeable Area Treated by LID Area 

Area Provided Riser Height 
Depth Depth 

Pavement) (Other) or Non-LID Required Required Provided 
(s.f.) (s.f.) 

(s.f.) (s.f.) TCM (s.f.) 
(s.f.) (;n) 

(ft) (fl) 

1B. Volume 116,661 84,199 32.462 40.32% 2.25 2.25 

1B. Volume 172,690 136,097 36,593 59.68% 2.67 2.67 

N/A 905 855 -
N/A 625 625 -
N/A 1,351 1,351 -

N/A 4.457 4,232 -

N/A 818 818 -
N/A 1,391 1,391 -

Totals: 289,351 220,296 0 69,055 100.00% 

sv1tem Height 

(Inches) 

48 

47 
46 

45 

44 

43 

42 

41 
40 

39 

38 

37 
36 

35 

34 

33 
32 

31 

30 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 
13 

12 

11 
10 

9 

8 

7 

6 

5 

4 

3 
2 

1 
0 

Incremental 

Single 

Chamber 

Storage [cu .It) 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.12 
0.30 

0.62 

0.85 
1.01 

1.14 

1.24 
1.33 

1.41 

1.48 
1.55 

1.61 

1.72 
1.77 
1.81 

1.85 
1.90 

1.93 
1.97 

2.00 
2.03 
2.06 
2.09 

2.12 
2.15 

2.18 
2.20 
2.23 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Incremental 

Single End Cap 

Storage (cu .It) 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.03 

0.05 
0.07 
0.09 

0.10 
0.12 

0.14 
0.15 
0.17 

0.18 

0.21 
0.22 
0.23 

0.24 
0.25 

0.26 
0.27 

0.28 

0.29 
0.30 
0.30 

0.31 
0.32 

0.32 
0.33 
0.33 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Incremental 

Total Chamber 

Storage (cu.ft l 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
6.87 

16.54 

33.90 

46.84 
55 .64 
62.61 

68.40 
73.32 

77.59 
81.47 
85.08 

88.45 

94.52 
97.25 
99.78 

102.01 
104.34 

106.42 
108.37 

110.19 

111.90 
113.52 
115.09 

116.66 
118.19 

119.65 
121.06 
122.44 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

Media Filter 

# of #of Cartridge 
Cartridges Cartridges 

Media 
Height 

Required Provided 
Type 

(inches) 

lnueme nt;, I 

Tota l End Cap 

Storage lcu.ft) 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.04 

0.25 

0.47 
0.68 
0.87 

1.05 
1.22 

1.38 
1.53 
1.67 

1.81 

2.07 
2.20 
2.31 

2.42 
2.53 

2.63 
2.72 

2.81 

2.89 
2.97 
3.04 

3.10 

3.16 

3.22 
3.27 

3.31 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

lnueniental 

Stone Storage 

(cu.Ill 

74.27 

74.27 
74.27 
74.27 
74.27 

74.27 

74.27 
71.52 
67.64 

60.61 

55.34 
51.74 
48.88 

46.49 
44.45 

42.68 
41.07 
39.57 

38.16 

35.63 
34.49 
33.43 

32.50 
31.52 

30.65 
29.83 

29.07 

28.35 
27.67 
27.02 

26.36 
25.72 

25.12 
24.54 
23.97 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 
74.27 

74.27 
74.27 

74.27 
0.00 

Credits 

# of Treatment 
Credit Credit 
Trees (s.f.) 

"Lined" refers to an impermeable liner placed on the bottom of a Bioretention basin or a concrete Flow-Through Planter, such that no infiltration into native soil occurs. 
Sizing for Bioretention Area Required calculated using the 4% Method (Impervious Area x 0.04) 
Per Chapter 2.3 of the C3 Stormwater Handbook Roadway projects that add new sidewalk along an existing roadway are exempt from Provision C.3.c of the Municipal Stormwater Permit. 

A 

2 

PLAN VIEW 

HYDRO FRAME AND 
COVER (INCLUDED) 

GRADE RINGS BY OTHERS 
AS REQUIRED 

PRODUCT SPECIFICATION: 

1. Peak Hydraul ic Flow: 15.0 cfs (4241/s) 
2. Min Sediment Storage Capacity: 0.4 cu. yd . (0 .3 cu. m.) 
3. Maximum Inlet/Outlet Pipe Diameters: 18 in. (450 mm) 

A 

STORMWATER PRETREATMENT SYSTEM 

3 

5 

RIM: VARIES-----t--- c~~-~ 

T.O.S.: 6.46 ft [1.969 m] (MINIMUM)----\- rr~----r-!-7 
NOTE: ADDITIONAL HEIGHT MAY BE 
REQUIRED DEPENDING ON PIPE SIZE 

PIPE INVERTS: 3.71 ft [1 .131 m] (MINIMUM)---t=="i=f 

PREASSEMBLY REFERENCE: 2.67 ft [.813 m]-----t,'j■ 

BOTTOM OF INTERNALS: 1.83 ft 1.559 m]-------t7t-

SUMP: .00 ft [.000 m]-----Vrc'7"VJT7-r 

SECTION A-A 

4. The treatment system shall use an induced vortex to separate pollutants from stormwater runoff 
5. For more product information including regu latory acceptances, please visit 
https:/lhydro-int.com/en/products/first-defense 

GENERAL NOTES: ITEM QTY 
PARTS LIST 

SIZE (in) SIZE (mm) 

4 

2 

DESCRIPTION 

1. MANHOLE WALL AND SLAB 
THICKNESSES ARE NOT TO 
SCALE. 

2. CONTACT HYDRO 
INTERNATIONAL FOR A BOTTOM 
OF STRUCTURE ELEVATION 
PRIOR TO SETTING FIRST 
DEFENSE MANHOLE. 

3. CONTRACTOR TO CONFIRM 
RIM, PIPE INVERTS, PIPE DIA 
AND PIPE ORIENTATION PRIOR 
TO RELEASE OF UNIT TO 
FABRICATION . 

PROJECTION -@-8 
IF IN DOUBT ASK 

0 /..T~ SC/l.L~ 

11/2/2021 1:30 
ORAWN BY GHEr.Krn BY APPRO\'F.O BY 

ER MRJ 

3-ft DIAMETER 

FIRST DEFENSE 

GENERAL ARRANGEMENT 

hydro -in t. com 

HYDRO INTERNATIONAL 1. General Arrangement drawings only Contact Hydro International for site specific drawings 
2. The diameter of the inlet and outlet pipes may be no more than 18". f-~-+--+--=3=6~-t--=9=0=0- --l=l.=D=·=P=R=E=C=A~S=T=M-'c=A=N~H=O=L=E= ----IWEIGHT MATERl/l.L 

2 INTERNAL COMPONENTS 3. Multiple inlet pipes possible (refer to project plan). 
4. Inlet/outlet pipe angle can vary to align with drainage network (refer to project plans) 
5. Peak flow rate and min imum height limited by available cover and pipe diameter 
6. Larger sediment storage capacity may be provided with a deeper sump depth. 

(PRE-INSTALLED) 
STOC:K NU t,BER· 

3 30 750 FRAME AND COVER (ROUND) CRAWINGNC 
t-4- t----,-1-8_(_M_AX_ ) ,_4_5_0_(_M_A_X_) ,_O_U_T_L_E_T_P_I P_E_(_B_Y_O_T~H_E_R_S_) ~ _, FD GA-3 

,SHE ET S IZE S HE ET 

5 18 (MAX) 450 (MAX) IN LET PIPE (BY OTHERS) B 1 OF 1 

Incrementa l 

Chomber. End 

Cap, & Stone 

(Cll .ft) 

74.27 

74.27 
74.27 
74.27 
74.27 

74.27 

74.27 
78.39 
84.21 

94.76 

102.65 
108.05 
112.35 

115.94 
118.99 

121.65 
124.06 
126.32 

128.42 

132.22 
133.93 
135.52 

136.92 
138.39 

139.69 
140.92 

142.07 

143.14 
144.16 
145.14 

146.13 
147.08 

147.98 
148.86 
149.72 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 
74.27 

74.27 
74.27 

74.27 
0.00 

Cumulative Tota l Cumu lative 
Elevation 

Storage for System 
System (cu.It) Storage l cu. tt) 

(!ti 

74.27 

74.27 
74.27 
74.27 
74.27 

74.27 

74. 27 
78.39 
84.21 

94.76 

102.65 
108.05 
112.35 

115 .94 
118.99 

121.65 
124.06 
126.32 

128.42 

132 .22 
133.93 
135.52 

136.92 
138.39 

139.69 
140.92 

142.07 

143.14 
144.16 
145.14 

146.13 
147 .08 

147.98 
148.86 
149.72 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 

74.27 
74.27 
74.27 

74.27 
74.27 

74.27 
0.00 

Comments 

5,129.14 272.26 

5,054.88 272.18 
4,980.61 272.09 
4,906.34 272.01 
4,832.08 271.93 

4,757.81 271.84 

4,683.54 271.76 
4,609.28 271.68 
4,530.89 271.59 

4,446.67 271.51 

4,351.92 271.43 
4,249.26 271.34 
4,141.21 271.26 

4,028.85 271.18 
3,912.92 271.09 

3,793.93 271.01 
3,672.28 
3,548.21 

3,421.90 

3,163.08 
3,030.86 
2,896.93 

2,761.40 
2,624.48 

2,486.09 
2,346.40 

2,205.48 

2,063.41 
1,920.27 
1,776.11 

1,630.97 
1,484.84 

1,337.76 
1,189.78 
1,040.92 

891.20 
816.93 

742.67 
668.40 

594.13 
519.87 

445.60 
371.33 
297.07 

222.80 
148.53 

74.27 
0.00 

270.93 
270.84 

270.76 

270.59 
270.51 
270.43 

270.34 
270.26 

270.18 
270.09 

270.01 

269.93 
269.84 
269.76 

269.68 
269.59 

269.51 
269.43 
269.34 

269.26 
269.18 

269.09 
269.01 

268.93 
268.84 

268.76 
268.68 
268.59 

268.51 
268.43 

268.34 
268.26 
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Stormwater Control Measures Sizing Calculator 

 

 



DMA # 1
116661 s.f.

84199 s.f. 72.17%

19 Correction Factor= 1.36691
13.9

x

Yes

S= 1.00%
0.440870385
0.460870385

0.440870385

0.60262858 inches

5,858.60 ft^3

116,661 sq. ft
84,199 sq. ft
32,462 sq. ft

3,246 sq. ft 87,445 sq. ft
0.2 in/hr

3.01314292 hrs

2525.97 sq. ft
3171.29526 cu. ft 
2687.30918 cu. ft 
1.06387217 ft 12.8 inches

(Round up)

SIZING FOR VOLUME BASED TREATMENT

Sandy Clay (D): Clay Loam (D):Clay (D):

Silt Loam/Loam (B):

A=
% Imperviousness=

UBS Volume for 1% Slope (UBS1%) =

Not Applicable (100% Impervious):

inches (Use Figure B-5)

inches (Corrected Slope for the site)

MAPsite =
MAPgage =

Are the soils outside the building footprint graded/compacted?

If yes, and the soil will be compacted during site preparation and grading, the soil infiltration
rate will be decreased. Modify your answer to a soil with a lower infiltration rate (eg. Silt Loam to Clay)

Modified Soil Type:

inches (Use Figure B-2)

Impervious Area = 

Yes/No

Adjusted UBS =  Correction Factor (Step 2) x UBSx% (Step 5)

Adjusted UBS =
Design Volume = Adjusted UBS (Step 6) x Drainage Area (Step 1) x 1ft/12 inch

Design Volume =

Total Drainage Area = 

UBS Volume for 15% Slope (UBS15%) =

UBS Volume for X% Slope (UBSX%) =

COMBO FLOW & VOLUME BIORETENTION CALCULATION

If Depth of Ponding is less than 6" the design can be optimized with a smaller surface area. (repeat)
If Depth of Ponding is greater than 12" a larger surface area will be required. (repeat)
If Depth of Ponding is between 6" to 12" this is the range allowable for Bioretention or Flow-Through Planters.

Impervious Area = 
Pervious Area =

Equivalent Impervious Area = Total Equivalent Impervious =

Estimate the Surface Area = 
Volume of Treated Runoff =

(Typically start with Total Impervious x 0.03)

Rainfall Intensity =
Duration = 

Duration = 
Adjusted UBS (Step 6) / Rainfall Intensity

Volume in Ponding Area =
Depth of Ponding = Depth of Ponding =

I I 

I I I I 
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Text Box
Section crossed out above doesn't apply since infiltration chambers will be used. Please see calculations on next page.
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Required Treatment Volume 5859.00
1. Amount of Runoff Infiltrated During Storm Event

Treatment Area Available 1988.00
Rate of infiltration 12.00 in/hr 
Rate of infiltration 6.00 in/hr (with a Factor of Safety of 2)  use
Rainfall Duration 2.99 hours

Infiltrated Volume 2972.06 cubic feet

Required Treatment Volume 5859.00 cubic feet
Treated Volume 2972.06 cubic feet

Volume to Detain 2886.94 cubic feet

Capacity of 48 Stormtech Camber 740 at 29" is 2903 CF.  Set outlet orrifice at 29" above bottom.

Infiltration and Storage DMA 1
cubic feet (from SIZING FOR VOLUME BASED TREATEMENT worksheet)

sf 

2. Amount of Runoff to Detain for Infiltration

-



48

4

40%

266 ft

Recommended Stone Below Chambers* 12 in. Include perimeter stone?
Recommended Stone Above Chambers* 6 in. Standard or metric?

Area of System** 1988 sq.ft   
**Area must be greater than: 1874.53 sq.ft

System Height 
(Inches)

Incremental 
Single 

Chamber 
Storage (cu.ft)

Incremental 
Single End Cap 
Storage (cu.ft)

Incremental 
Total Chamber 
Storage (cu.ft)

Incremental 
Total End Cap 
Storage (cu.ft)

Incremental 
Stone Storage 

(cu.ft)

Incremental 
Chamber, End 
Cap, & Stone 

(cu.ft)

Cumulative Total 
Storage for 

System (cu.ft)

Cumulative 
System 

Storage (cu.ft)

Elevation 
(ft)

48 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,529.72 270.00
47 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,463.45 269.92
46 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,397.19 269.83
45 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,330.92 269.75
44 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,264.65 269.67
43 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,198.39 269.58
42 0.00 0.00 0.00 0.00 66.27 66.27 66.27 4,132.12 269.50
41 0.12 0.00 6.00 0.00 63.87 69.87 69.87 4,065.85 269.42
40 0.30 0.00 14.43 0.02 60.49 74.93 74.93 3,995.99 269.33
39 0.62 0.03 29.58 0.10 54.39 84.08 84.08 3,921.05 269.25
38 0.85 0.05 40.88 0.19 49.84 90.91 90.91 3,836.98 269.17
37 1.01 0.07 48.55 0.27 46.74 95.56 95.56 3,746.07 269.08
36 1.14 0.09 54.64 0.35 44.27 99.26 99.26 3,650.51 269.00
35 1.24 0.10 59.70 0.42 42.22 102.34 102.34 3,551.25 268.92
34 1.33 0.12 63.99 0.49 40.48 104.95 104.95 3,448.91 268.83
33 1.41 0.14 67.72 0.55 38.96 107.23 107.23 3,343.96 268.75
32 1.48 0.15 71.10 0.61 37.58 109.29 109.29 3,236.73 268.67
31 1.55 0.17 74.25 0.67 36.30 111.22 111.22 3,127.44 268.58
30 1.61 0.18 77.19 0.73 35.10 113.02 113.02 3,016.22 268.50
29 1.67 0.19 79.94 0.78 33.98 114.69 114.69 2,903.20 268.42
28 1.72 0.21 82.49 0.83 32.94 116.26 116.26 2,788.51 268.33
27 1.77 0.22 84.87 0.88 31.97 117.72 117.72 2,672.25 268.25
26 1.81 0.23 87.08 0.92 31.06 119.07 119.07 2,554.53 268.17
25 1.85 0.24 89.02 0.97 30.27 120.26 120.26 2,435.46 268.08
24 1.90 0.25 91.06 1.01 29.44 121.51 121.51 2,315.20 268.00
23 1.93 0.26 92.88 1.05 28.70 122.62 122.62 2,193.69 267.92
22 1.97 0.27 94.58 1.09 28.00 123.67 123.67 2,071.07 267.83
21 2.00 0.28 96.17 1.12 27.35 124.64 124.64 1,947.40 267.75
20 2.03 0.29 97.66 1.16 26.74 125.55 125.55 1,822.76 267.67
19 2.06 0.30 99.07 1.19 26.16 126.42 126.42 1,697.21 267.58
18 2.09 0.30 100.44 1.21 25.60 127.26 127.26 1,570.79 267.50
17 2.12 0.31 101.82 1.24 25.04 128.10 128.10 1,443.52 267.42
16 2.15 0.32 103.15 1.26 24.50 128.92 128.92 1,315.42 267.33
15 2.18 0.32 104.42 1.29 23.98 129.69 129.69 1,186.51 267.25
14 2.20 0.33 105.65 1.31 23.48 130.44 130.44 1,056.82 267.17
13 2.23 0.33 106.86 1.32 23.00 131.17 131.17 926.37 267.08
12 0.00 0.00 0.00 0.00 66.27 66.27 66.27 795.20 267.00
11 0.00 0.00 0.00 0.00 66.27 66.27 66.27 728.93 266.92
10 0.00 0.00 0.00 0.00 66.27 66.27 66.27 662.67 266.83
9 0.00 0.00 0.00 0.00 66.27 66.27 66.27 596.40 266.75
8 0.00 0.00 0.00 0.00 66.27 66.27 66.27 530.13 266.67
7 0.00 0.00 0.00 0.00 66.27 66.27 66.27 463.87 266.58
6 0.00 0.00 0.00 0.00 66.27 66.27 66.27 397.60 266.50
5 0.00 0.00 0.00 0.00 66.27 66.27 66.27 331.33 266.42
4 0.00 0.00 0.00 0.00 66.27 66.27 66.27 265.07 266.33
3 0.00 0.00 0.00 0.00 66.27 66.27 66.27 198.80 266.25
2 0.00 0.00 0.00 0.00 66.27 66.27 66.27 132.53 266.17
1 0.00 0.00 0.00 0.00 66.27 66.27 66.27 66.27 266.08
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 266.00

Base of Stone Elevation

*The minimum stone below and above the chambers to be determinded by the design engineer. 

Number of Chambers

Chamber Model

Number of Endcaps

Stone Voids (porosity)

I HS7S i] 

Ives ij 
I Standard ~ 

I I 

I I I I I I I I I I I 

MichaelGarcia
Arrow

MichaelGarcia
Text Box
2,903 CF


MichaelGarcia
Text Box
Note: The capacity of the (48) StormTech Chambers for TCM 1 is set 29" above the bottom per calculated design capacity (2,903 CF) on the previous page.



DMA # 2
172690 s.f.
136097 s.f. 78.81%

19 Correction Factor= 1.36691
13.9

x

Yes

S= 1.00%
0.474050032
0.494050032

0.474050032

0.64798206 inches

9,325.00 ft^3

172,690 sq. ft
136,097 sq. ft

36,593 sq. ft
3,659 sq. ft 139,756 sq. ft

0.2 in/hr

3.23991029 hrs

4082.91 sq. ft
5511.77588 cu. ft 
3813.22591 cu. ft 
0.93394807 ft 11.2 inches

(Round up)

SIZING FOR VOLUME BASED TREATMENT

Sandy Clay (D): Clay Loam (D):Clay (D):

Silt Loam/Loam (B):

A=
% Imperviousness=

UBS Volume for 1% Slope (UBS1%) =

Not Applicable (100% Impervious):

inches (Use Figure B-5)

inches (Corrected Slope for the site)

MAPsite =
MAPgage =

Are the soils outside the building footprint graded/compacted?

If yes, and the soil will be compacted during site preparation and grading, the soil infiltration
rate will be decreased. Modify your answer to a soil with a lower infiltration rate (eg. Silt Loam to Clay)

Modified Soil Type:

inches (Use Figure B-2)

Impervious Area = 

Yes/No

Adjusted UBS =  Correction Factor (Step 2) x UBSx% (Step 5)

Adjusted UBS =
Design Volume = Adjusted UBS (Step 6) x Drainage Area (Step 1) x 1ft/12 inch

Design Volume =

Total Drainage Area = 

UBS Volume for 15% Slope (UBS15%) =

UBS Volume for X% Slope (UBSX%) =

COMBO FLOW & VOLUME BIORETENTION CALCULATION

If Depth of Ponding is less than 6" the design can be optimized with a smaller surface area. (repeat)
If Depth of Ponding is greater than 12" a larger surface area will be required. (repeat)
If Depth of Ponding is between 6" to 12" this is the range allowable for Bioretention or Flow-Through Planters.

Impervious Area = 
Pervious Area =

Equivalent Impervious Area = Total Equivalent Impervious =

Estimate the Surface Area = 
Volume of Treated Runoff =

(Typically start with Total Impervious x 0.03)

Rainfall Intensity =
Duration = 

Duration = 
Adjusted UBS (Step 6) / Rainfall Intensity

Volume in Ponding Area =
Depth of Ponding = Depth of Ponding =

I I 
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Section crossed out above doesn't apply since infiltration chambers will be used. Please see calculations on next page.



Required Treatment Volume 9325.00
1. Amount of Runoff Infiltrated During Storm Event

Treatment Area Available 2172.00
Rate of infiltration 21.60 in/hr 
Rate of infiltration 10.80 in/hr (with a Factor of Safety of 2)  use
Rainfall Duration 3.05 hours

Infiltrated Volume 5962.14 cubic feet

Required Treatment Volume 9325.00 cubic feet
Treated Volume 5962.14 cubic feet

Volume to Detain 3362.86 cubic feet

Capacity of 55 Stormtech Camber 740 at 30" is 3422 CF.  Set outlet orrifice at 30" above bottom.

2. Amount of Runoff to Detain for Infiltration

cubic feet (from SIZING FOR VOLUME BASED TREATEMENT worksheet)

sf 

Infiltration and Storage DMA 2-



55

10

40%

268.26 ft

Recommended Stone Below Chambers* 12 in. Include perimeter stone?
Recommended Stone Above Chambers* 6 in. Standard or metric?

Area of System** 2228 sq.ft   
**Area must be greater than: 2034.57 sq.ft

System Height 
(Inches)

Incremental 
Single 

Chamber 
Storage (cu.ft)

Incremental 
Single End Cap 
Storage (cu.ft)

Incremental 
Total Chamber 
Storage (cu.ft)

Incremental 
Total End Cap 
Storage (cu.ft)

Incremental 
Stone Storage 

(cu.ft)

Incremental 
Chamber, End 
Cap, & Stone 

(cu.ft)

Cumulative Total 
Storage for 

System (cu.ft)

Cumulative 
System 

Storage (cu.ft)

Elevation 
(ft)

48 0.00 0.00 0.00 0.00 74.27 74.27 74.27 5,129.14 272.26
47 0.00 0.00 0.00 0.00 74.27 74.27 74.27 5,054.88 272.18
46 0.00 0.00 0.00 0.00 74.27 74.27 74.27 4,980.61 272.09
45 0.00 0.00 0.00 0.00 74.27 74.27 74.27 4,906.34 272.01
44 0.00 0.00 0.00 0.00 74.27 74.27 74.27 4,832.08 271.93
43 0.00 0.00 0.00 0.00 74.27 74.27 74.27 4,757.81 271.84
42 0.00 0.00 0.00 0.00 74.27 74.27 74.27 4,683.54 271.76
41 0.12 0.00 6.87 0.00 71.52 78.39 78.39 4,609.28 271.68
40 0.30 0.00 16.54 0.04 67.64 84.21 84.21 4,530.89 271.59
39 0.62 0.03 33.90 0.25 60.61 94.76 94.76 4,446.67 271.51
38 0.85 0.05 46.84 0.47 55.34 102.65 102.65 4,351.92 271.43
37 1.01 0.07 55.64 0.68 51.74 108.05 108.05 4,249.26 271.34
36 1.14 0.09 62.61 0.87 48.88 112.35 112.35 4,141.21 271.26
35 1.24 0.10 68.40 1.05 46.49 115.94 115.94 4,028.85 271.18
34 1.33 0.12 73.32 1.22 44.45 118.99 118.99 3,912.92 271.09
33 1.41 0.14 77.59 1.38 42.68 121.65 121.65 3,793.93 271.01
32 1.48 0.15 81.47 1.53 41.07 124.06 124.06 3,672.28 270.93
31 1.55 0.17 85.08 1.67 39.57 126.32 126.32 3,548.21 270.84
30 1.61 0.18 88.45 1.81 38.16 128.42 128.42 3,421.90 270.76
29 1.67 0.19 91.59 1.95 36.85 130.39 130.39 3,293.47 270.68
28 1.72 0.21 94.52 2.07 35.63 132.22 132.22 3,163.08 270.59
27 1.77 0.22 97.25 2.20 34.49 133.93 133.93 3,030.86 270.51
26 1.81 0.23 99.78 2.31 33.43 135.52 135.52 2,896.93 270.43
25 1.85 0.24 102.01 2.42 32.50 136.92 136.92 2,761.40 270.34
24 1.90 0.25 104.34 2.53 31.52 138.39 138.39 2,624.48 270.26
23 1.93 0.26 106.42 2.63 30.65 139.69 139.69 2,486.09 270.18
22 1.97 0.27 108.37 2.72 29.83 140.92 140.92 2,346.40 270.09
21 2.00 0.28 110.19 2.81 29.07 142.07 142.07 2,205.48 270.01
20 2.03 0.29 111.90 2.89 28.35 143.14 143.14 2,063.41 269.93
19 2.06 0.30 113.52 2.97 27.67 144.16 144.16 1,920.27 269.84
18 2.09 0.30 115.09 3.04 27.02 145.14 145.14 1,776.11 269.76
17 2.12 0.31 116.66 3.10 26.36 146.13 146.13 1,630.97 269.68
16 2.15 0.32 118.19 3.16 25.72 147.08 147.08 1,484.84 269.59
15 2.18 0.32 119.65 3.22 25.12 147.98 147.98 1,337.76 269.51
14 2.20 0.33 121.06 3.27 24.54 148.86 148.86 1,189.78 269.43
13 2.23 0.33 122.44 3.31 23.97 149.72 149.72 1,040.92 269.34
12 0.00 0.00 0.00 0.00 74.27 74.27 74.27 891.20 269.26
11 0.00 0.00 0.00 0.00 74.27 74.27 74.27 816.93 269.18
10 0.00 0.00 0.00 0.00 74.27 74.27 74.27 742.67 269.09
9 0.00 0.00 0.00 0.00 74.27 74.27 74.27 668.40 269.01
8 0.00 0.00 0.00 0.00 74.27 74.27 74.27 594.13 268.93
7 0.00 0.00 0.00 0.00 74.27 74.27 74.27 519.87 268.84
6 0.00 0.00 0.00 0.00 74.27 74.27 74.27 445.60 268.76
5 0.00 0.00 0.00 0.00 74.27 74.27 74.27 371.33 268.68
4 0.00 0.00 0.00 0.00 74.27 74.27 74.27 297.07 268.59
3 0.00 0.00 0.00 0.00 74.27 74.27 74.27 222.80 268.51
2 0.00 0.00 0.00 0.00 74.27 74.27 74.27 148.53 268.43
1 0.00 0.00 0.00 0.00 74.27 74.27 74.27 74.27 268.34
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 268.26

Base of Stone Elevation

*The minimum stone below and above the chambers to be determinded by the design engineer. 

Number of Chambers

Chamber Model

Number of Endcaps

Stone Voids (porosity)

I HS7S i] 

Ives ij 
I Standard ~ 

I I 

I I I I I I I I I I I 

MichaelGarcia
Arrow

MichaelGarcia
Text Box
3,422 CF


MichaelGarcia
Text Box
Note: The capacity of the (55) StormTech Chambers for TCM 2 is set 30" above the bottom per calculated design capacity (3,422 CF) on the previous page.
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DMA 1 Hydromodification  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Camden 240212 2/12/2024 1:01:00 PM Page 3

Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 B,Grass,Flat(0-5%)  2.55

 Pervious Total 2.55

Impervious Land Use acre
Roof Area           0.13

 Impervious Total 0.13

 Basin Total 2.68

Element Flows To:
Surface Interflow Groundwater



Camden 240212 2/12/2024 1:01:00 PM Page 5

Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 B,Grass,Flat(0-5%)  0.75

 Pervious Total 0.75

Impervious Land Use acre
Roads,Flat(0-5%)    0.57
Roof Area           0.85
Driveways,Flat(0-5%) 0.21
Sidewalks,Flat(0-5%) 0.3

 Impervious Total 1.93

 Basin Total 2.68

Element Flows To:
Surface Interflow Groundwater
StormTech  1 StormTech  1
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Mitigated Routing

StormTech  1
Chamber Model: 740
Dimensions
Max Row Length: 180
Number of Chambers: 48
Number of Endcaps: 4
Top Stone Depth: 6
Bottom Stone Depth: 12
Infiltration On
Infiltration rate: 12
Infiltration safety factor: 2
Wetted surface area On 
Total Volume Infiltrated (ac-ft.): 114.48
Total Volume Through Riser (ac-ft.): 0.939
Total Volume Through Facility (ac-ft.): 0
Percent Infiltrated: 99.19
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Orifice 1 Diameter: 12 in. Elevation:2.42 ft.
Element Flows To:
Outlet 1 Outlet 2

              StormTech Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.037 0.000 0.000 0.000
0.0833 0.037 0.001 0.000 0.901
0.1667 0.037 0.002 0.000 0.901
0.2500 0.037 0.003 0.000 0.901
0.3333 0.037 0.005 0.000 0.901
0.4167 0.037 0.006 0.000 0.901
0.5000 0.037 0.007 0.000 0.901
0.5833 0.037 0.008 0.000 0.901
0.6667 0.037 0.010 0.000 0.901
0.7500 0.037 0.011 0.000 0.901
0.8333 0.037 0.012 0.000 0.901
0.9167 0.037 0.013 0.000 0.901
1.0000 0.037 0.014 0.000 0.901
1.0833 0.037 0.017 0.000 0.901
1.1667 0.037 0.020 0.000 0.000
1.2500 0.037 0.023 0.000 0.000
1.3333 0.037 0.025 0.000 0.000
1.4167 0.037 0.028 0.000 0.000
1.5000 0.037 0.031 0.000 0.000
1.5833 0.037 0.033 0.000 0.000
1.6667 0.037 0.036 0.000 0.000
1.7500 0.037 0.038 0.000 0.000
1.8333 0.037 0.041 0.000 0.000
1.9167 0.037 0.043 0.000 0.000
2.0000 0.037 0.046 0.000 0.000
2.0833 0.037 0.048 0.000 0.000
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2.1667 0.037 0.051 0.000 0.000
2.2500 0.037 0.053 0.000 0.000
2.3333 0.037 0.056 0.000 0.000
2.4167 0.037 0.058 0.000 0.000
2.5000 0.037 0.060 1.105 0.000
2.5833 0.037 0.062 1.579 0.000
2.6667 0.037 0.065 1.940 0.000
2.7500 0.037 0.067 2.244 0.000
2.8333 0.037 0.069 2.512 0.000
2.9167 0.037 0.071 2.753 0.000
3.0000 0.037 0.073 2.976 0.000
3.0833 0.037 0.075 3.182 0.000
3.1667 0.037 0.076 3.376 0.000
3.2500 0.037 0.078 3.560 0.000
3.3333 0.037 0.079 3.734 0.000
3.4167 0.037 0.081 3.901 0.000
3.5000 0.037 0.082 4.061 0.000
3.5833 0.037 0.083 4.214 0.000
3.6667 0.037 0.085 4.363 0.000
3.7500 0.037 0.086 4.506 0.000
3.8333 0.037 0.087 4.645 0.000
3.9167 0.037 0.088 4.780 0.000
4.0000 0.037 0.090 4.911 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 2.55
Total Impervious Area: 0.13

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.75
Total Impervious Area: 1.93

Flow Frequency Method: Weibull

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.540382
5 year 0.881051
10 year 1.138443
25 year 1.410737

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0
5 year 0.182262
10 year 0.470326
25 year 0.783191

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1960 0.129 0.000
1961 0.042 0.000
1962 0.589 0.000
1963 0.896 0.015
1964 0.787 0.380
1965 0.338 0.000
1966 0.036 0.000
1967 0.778 0.058
1968 1.392 0.788
1969 0.726 0.000
1970 0.796 0.000
1971 0.640 0.000
1972 0.049 0.000
1973 0.652 0.250
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1974 0.652 0.000
1975 0.507 0.000
1976 0.059 0.000
1977 0.059 0.000
1978 0.540 0.000
1979 0.429 0.000
1980 1.161 0.499
1981 0.045 0.000
1982 1.202 0.577
1983 1.066 0.276
1984 0.365 0.000
1985 0.382 0.092
1986 0.942 0.287
1987 0.039 0.000
1988 0.440 0.000
1989 0.055 0.000
1990 0.076 0.000
1991 0.339 0.000
1992 0.880 0.026
1993 0.786 0.000
1994 0.086 0.000
1995 0.882 0.000
1996 1.491 0.782
1997 0.746 0.000
1998 0.676 0.000
1999 0.188 0.000
2000 0.479 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.4912 0.7879
2 1.3918 0.7821
3 1.2015 0.5772
4 1.1612 0.4985
5 1.0656 0.3801
6 0.9416 0.2872
7 0.8961 0.2761
8 0.8817 0.2499
9 0.8802 0.0921
10 0.7963 0.0582
11 0.7871 0.0257
12 0.7857 0.0151
13 0.7782 0.0000
14 0.7461 0.0000
15 0.7257 0.0000
16 0.6756 0.0000
17 0.6524 0.0000
18 0.6522 0.0000
19 0.6398 0.0000
20 0.5893 0.0000
21 0.5404 0.0000
22 0.5071 0.0000
23 0.4788 0.0000
24 0.4395 0.0000
25 0.4286 0.0000
26 0.3816 0.0000
27 0.3655 0.0000
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28 0.3390 0.0000
29 0.3378 0.0000
30 0.1879 0.0000
31 0.1291 0.0000
32 0.0863 0.0000
33 0.0762 0.0000
34 0.0595 0.0000
35 0.0590 0.0000
36 0.0553 0.0000
37 0.0493 0.0000
38 0.0454 0.0000
39 0.0420 0.0000
40 0.0386 0.0000
41 0.0363 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0540 906 36 3 Pass
0.0650 781 32 4 Pass
0.0759 669 32 4 Pass
0.0869 611 32 5 Pass
0.0979 561 30 5 Pass
0.1088 524 28 5 Pass
0.1198 473 26 5 Pass
0.1307 439 26 5 Pass
0.1417 412 26 6 Pass
0.1526 394 25 6 Pass
0.1636 369 25 6 Pass
0.1745 339 25 7 Pass
0.1855 321 24 7 Pass
0.1964 299 22 7 Pass
0.2074 278 22 7 Pass
0.2183 255 22 8 Pass
0.2293 240 22 9 Pass
0.2402 230 21 9 Pass
0.2512 218 19 8 Pass
0.2622 199 17 8 Pass
0.2731 185 17 9 Pass
0.2841 172 15 8 Pass
0.2950 161 11 6 Pass
0.3060 154 11 7 Pass
0.3169 147 11 7 Pass
0.3279 134 11 8 Pass
0.3388 129 11 8 Pass
0.3498 124 11 8 Pass
0.3607 122 11 9 Pass
0.3717 116 11 9 Pass
0.3826 113 10 8 Pass
0.3936 108 10 9 Pass
0.4046 102 10 9 Pass
0.4155 94 10 10 Pass
0.4265 92 10 10 Pass
0.4374 88 10 11 Pass
0.4484 85 10 11 Pass
0.4593 81 10 12 Pass
0.4703 78 10 12 Pass
0.4812 71 10 14 Pass
0.4922 69 10 14 Pass
0.5031 67 8 11 Pass
0.5141 65 8 12 Pass
0.5250 59 8 13 Pass
0.5360 58 8 13 Pass
0.5469 55 8 14 Pass
0.5579 54 8 14 Pass
0.5689 53 8 15 Pass
0.5798 51 6 11 Pass
0.5908 46 6 13 Pass
0.6017 42 6 14 Pass
0.6127 41 5 12 Pass
0.6236 40 5 12 Pass
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0.6346 39 5 12 Pass
0.6455 37 3 8 Pass
0.6565 34 3 8 Pass
0.6674 34 3 8 Pass
0.6784 33 3 9 Pass
0.6893 31 3 9 Pass
0.7003 31 3 9 Pass
0.7113 31 3 9 Pass
0.7222 31 3 9 Pass
0.7332 29 3 10 Pass
0.7441 29 3 10 Pass
0.7551 25 3 12 Pass
0.7660 24 2 8 Pass
0.7770 24 2 8 Pass
0.7879 22 1 4 Pass
0.7989 18 0 0 Pass
0.8098 18 0 0 Pass
0.8208 18 0 0 Pass
0.8317 18 0 0 Pass
0.8427 17 0 0 Pass
0.8536 16 0 0 Pass
0.8646 15 0 0 Pass
0.8756 15 0 0 Pass
0.8865 13 0 0 Pass
0.8975 10 0 0 Pass
0.9084 10 0 0 Pass
0.9194 10 0 0 Pass
0.9303 10 0 0 Pass
0.9413 10 0 0 Pass
0.9522 8 0 0 Pass
0.9632 8 0 0 Pass
0.9741 8 0 0 Pass
0.9851 8 0 0 Pass
0.9960 8 0 0 Pass
1.0070 7 0 0 Pass
1.0180 7 0 0 Pass
1.0289 7 0 0 Pass
1.0399 7 0 0 Pass
1.0508 7 0 0 Pass
1.0618 7 0 0 Pass
1.0727 6 0 0 Pass
1.0837 6 0 0 Pass
1.0946 6 0 0 Pass
1.1056 6 0 0 Pass
1.1165 6 0 0 Pass
1.1275 5 0 0 Pass
1.1384 5 0 0 Pass
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DMA 2 Hydromodification 
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 B,Grass,Flat(0-5%)  3.77

 Pervious Total 3.77

Impervious Land Use acre
Roof Area           0.19

 Impervious Total 0.19

 Basin Total 3.96

Element Flows To:
Surface Interflow Groundwater
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 B,Grass,Flat(0-5%)  0.84

 Pervious Total 0.84

Impervious Land Use acre
Roads,Flat(0-5%)    0.93
Roof Area           1.32
Driveways,Flat(0-5%) 0.2
Sidewalks,Flat(0-5%) 0.67

 Impervious Total 3.12

 Basin Total 3.96

Element Flows To:
Surface Interflow Groundwater
StormTech  2 StormTech  2
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StormTech  2
Chamber Model: 740
Dimensions
Max Row Length: 86
Number of Chambers: 55
Number of Endcaps: 10
Top Stone Depth: 6
Bottom Stone Depth: 12
Infiltration On
Infiltration rate: 21.6
Infiltration safety factor: 2
Wetted surface area On 
Total Volume Infiltrated (ac-ft.): 196.11
Total Volume Through Riser (ac-ft.): 1.125
Total Volume Through Facility (ac-ft.): 0
Percent Infiltrated: 99.43
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Orifice 1 Diameter: 15 in. Elevation:2.5 ft.
Element Flows To:
Outlet 1 Outlet 2

              StormTech Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.042 0.000 0.000 0.000
0.0833 0.042 0.001 0.000 1.859
0.1667 0.042 0.002 0.000 1.859
0.2500 0.042 0.004 0.000 1.859
0.3333 0.042 0.005 0.000 1.859
0.4167 0.042 0.007 0.000 1.859
0.5000 0.042 0.008 0.000 1.859
0.5833 0.042 0.010 0.000 1.859
0.6667 0.042 0.011 0.000 1.859
0.7500 0.042 0.012 0.000 1.859
0.8333 0.042 0.014 0.000 1.859
0.9167 0.042 0.015 0.000 1.859
1.0000 0.042 0.017 0.000 1.859
1.0833 0.042 0.020 0.000 1.859
1.1667 0.042 0.023 0.000 0.000
1.2500 0.042 0.026 0.000 0.000
1.3333 0.042 0.029 0.000 0.000
1.4167 0.042 0.032 0.000 0.000
1.5000 0.042 0.035 0.000 0.000
1.5833 0.042 0.038 0.000 0.000
1.6667 0.042 0.041 0.000 0.000
1.7500 0.042 0.044 0.000 0.000
1.8333 0.042 0.047 0.000 0.000
1.9167 0.042 0.050 0.000 0.000
2.0000 0.042 0.053 0.000 0.000
2.0833 0.042 0.055 0.000 0.000
2.1667 0.042 0.058 0.000 0.000
2.2500 0.042 0.061 0.000 0.000
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2.3333 0.042 0.064 0.000 0.000
2.4167 0.042 0.066 0.000 0.000
2.5000 0.042 0.069 0.000 0.000
2.5833 0.042 0.072 1.762 0.000
2.6667 0.042 0.074 2.492 0.000
2.7500 0.042 0.077 3.052 0.000
2.8333 0.042 0.079 3.525 0.000
2.9167 0.042 0.081 3.941 0.000
3.0000 0.042 0.083 4.317 0.000
3.0833 0.042 0.086 4.663 0.000
3.1667 0.042 0.088 4.985 0.000
3.2500 0.042 0.090 5.287 0.000
3.3333 0.042 0.091 5.573 0.000
3.4167 0.042 0.093 5.845 0.000
3.5000 0.042 0.094 6.105 0.000
3.5833 0.042 0.096 6.355 0.000
3.6667 0.042 0.097 6.595 0.000
3.7500 0.042 0.098 6.826 0.000
3.8333 0.042 0.100 7.050 0.000
3.9167 0.042 0.101 7.267 0.000
4.0000 0.042 0.103 7.478 0.000



Camden 240212 2/12/2024 1:01:09 PM Page 18

POC 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2
Total Pervious Area: 3.77
Total Impervious Area: 0.19

Mitigated Landuse Totals for POC #2
Total Pervious Area: 0.84
Total Impervious Area: 3.12

Flow Frequency Method: Weibull

Flow Frequency Return Periods for Predeveloped.  POC #2
Return Period Flow(cfs)
2 year 0.913982
5 year 1.493429
10 year 1.931069
25 year 2.390915

Flow Frequency Return Periods for Mitigated.  POC #2
Return Period Flow(cfs)
2 year 0
5 year 0.128783
10 year 0.540617
25 year 1.102245

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #2
Year Predeveloped Mitigated
1960 0.210 0.000
1961 0.062 0.000
1962 0.995 0.000
1963 1.517 0.000
1964 1.330 0.417
1965 0.567 0.000
1966 0.053 0.000
1967 1.315 0.000
1968 2.360 1.039
1969 1.229 0.000
1970 1.346 0.000
1971 1.081 0.000
1972 0.073 0.000
1973 1.097 0.165
1974 1.104 0.000
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1975 0.850 0.000
1976 0.087 0.000
1977 0.086 0.000
1978 0.914 0.000
1979 0.715 0.000
1980 1.970 0.543
1981 0.072 0.000
1982 2.033 1.020
1983 1.807 0.000
1984 0.613 0.000
1985 0.634 0.205
1986 1.595 0.534
1987 0.057 0.000
1988 0.739 0.000
1989 0.087 0.000
1990 0.112 0.000
1991 0.572 0.000
1992 1.490 0.081
1993 1.326 0.000
1994 0.134 0.000
1995 1.496 0.000
1996 2.524 1.369
1997 1.264 0.000
1998 1.140 0.000
1999 0.313 0.000
2000 0.805 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #2
Rank Predeveloped Mitigated
1 2.5239 1.3692
2 2.3596 1.0394
3 2.0328 1.0199
4 1.9697 0.5425
5 1.8073 0.5344
6 1.5949 0.4167
7 1.5166 0.2045
8 1.4962 0.1650
9 1.4898 0.0805
10 1.3460 0.0000
11 1.3295 0.0000
12 1.3261 0.0000
13 1.3145 0.0000
14 1.2639 0.0000
15 1.2288 0.0000
16 1.1397 0.0000
17 1.1044 0.0000
18 1.0970 0.0000
19 1.0809 0.0000
20 0.9947 0.0000
21 0.9140 0.0000
22 0.8496 0.0000
23 0.8055 0.0000
24 0.7394 0.0000
25 0.7154 0.0000
26 0.6343 0.0000
27 0.6125 0.0000
28 0.5719 0.0000
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29 0.5671 0.0000
30 0.3135 0.0000
31 0.2101 0.0000
32 0.1345 0.0000
33 0.1120 0.0000
34 0.0869 0.0000
35 0.0867 0.0000
36 0.0863 0.0000
37 0.0725 0.0000
38 0.0721 0.0000
39 0.0616 0.0000
40 0.0571 0.0000
41 0.0532 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0914 868 27 3 Pass
0.1100 751 25 3 Pass
0.1286 652 23 3 Pass
0.1471 592 23 3 Pass
0.1657 552 21 3 Pass
0.1843 510 19 3 Pass
0.2029 464 18 3 Pass
0.2215 431 17 3 Pass
0.2401 409 17 4 Pass
0.2586 390 17 4 Pass
0.2772 364 17 4 Pass
0.2958 334 17 5 Pass
0.3144 314 17 5 Pass
0.3330 293 16 5 Pass
0.3516 271 16 5 Pass
0.3701 251 14 5 Pass
0.3887 238 14 5 Pass
0.4073 230 14 6 Pass
0.4259 216 12 5 Pass
0.4445 198 12 6 Pass
0.4630 182 12 6 Pass
0.4816 172 12 6 Pass
0.5002 160 12 7 Pass
0.5188 153 11 7 Pass
0.5374 145 9 6 Pass
0.5560 132 8 6 Pass
0.5745 127 8 6 Pass
0.5931 122 8 6 Pass
0.6117 120 8 6 Pass
0.6303 116 8 6 Pass
0.6489 113 8 7 Pass
0.6675 107 8 7 Pass
0.6860 101 7 6 Pass
0.7046 93 7 7 Pass
0.7232 90 7 7 Pass
0.7418 86 7 8 Pass
0.7604 85 5 5 Pass
0.7790 80 5 6 Pass
0.7975 77 5 6 Pass
0.8161 72 5 6 Pass
0.8347 68 5 7 Pass
0.8533 66 5 7 Pass
0.8719 64 5 7 Pass
0.8904 59 5 8 Pass
0.9090 56 5 8 Pass
0.9276 54 5 9 Pass
0.9462 54 5 9 Pass
0.9648 53 5 9 Pass
0.9834 51 5 9 Pass
1.0019 46 5 10 Pass
1.0205 42 3 7 Pass
1.0391 40 3 7 Pass
1.0577 40 2 5 Pass
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1.0763 38 2 5 Pass
1.0949 36 1 2 Pass
1.1134 34 1 2 Pass
1.1320 34 1 2 Pass
1.1506 32 1 3 Pass
1.1692 31 1 3 Pass
1.1878 31 1 3 Pass
1.2064 31 1 3 Pass
1.2249 31 1 3 Pass
1.2435 29 1 3 Pass
1.2621 29 1 3 Pass
1.2807 24 1 4 Pass
1.2993 24 1 4 Pass
1.3178 23 1 4 Pass
1.3364 21 1 4 Pass
1.3550 18 1 5 Pass
1.3736 18 0 0 Pass
1.3922 18 0 0 Pass
1.4108 18 0 0 Pass
1.4293 17 0 0 Pass
1.4479 16 0 0 Pass
1.4665 15 0 0 Pass
1.4851 15 0 0 Pass
1.5037 13 0 0 Pass
1.5223 10 0 0 Pass
1.5408 10 0 0 Pass
1.5594 10 0 0 Pass
1.5780 10 0 0 Pass
1.5966 9 0 0 Pass
1.6152 8 0 0 Pass
1.6337 8 0 0 Pass
1.6523 8 0 0 Pass
1.6709 8 0 0 Pass
1.6895 8 0 0 Pass
1.7081 7 0 0 Pass
1.7267 7 0 0 Pass
1.7452 7 0 0 Pass
1.7638 7 0 0 Pass
1.7824 7 0 0 Pass
1.8010 7 0 0 Pass
1.8196 6 0 0 Pass
1.8382 6 0 0 Pass
1.8567 6 0 0 Pass
1.8753 6 0 0 Pass
1.8939 5 0 0 Pass
1.9125 5 0 0 Pass
1.9311 5 0 0 Pass
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Via E-Mail  
 
September 15, 2023 
BGG Project No. G367.01 
  
Scott Murray 
Mana Camden Fund, LLC 
5927 Balfour Court, Suite 208 
Carlsbad, California 92008 
 
Subject: Geotechnical Investigation 
 Camden Avenue Residential Development 
 Between Blossom Hill Road and Singletree Way 
 San Jose, California  
 
 
Dear Mr. Murray:  
 
Baez Geotechnical Group (BGG) has completed a geotechnical investigation for the design and 
construction of a proposed residential development at the subject site in San Jose, California.  The 
irregular shaped site is located on the east side of Camden Avenue, north of Singletree Way, to the 
north and east of Beacon School, as shown on Plate 1, Vicinity Map.  It is our understanding that the 
approximately 8.3-acre site will be developed with 105 new townhomes constructed within nineteen 
3-unit buildings and twelve 4-unit buildings.  The site is relatively flat, hence minor grading is 
anticipated.   
 

PURPOSE AND SCOPE OF SERVICES 
 
The purpose of our investigation was to evaluate the subject site with respect to soil and 
groundwater conditions, and to provide geotechnical recommendations for the design and 
construction of the proposed improvements.  The scope of our services included a review of 
available geologic literature covering the site, field exploration, field percolation testing, 
laboratory testing, engineering analyses, and preparation of this report.   
 
FIELD EXPLORATION, PERCOLATION TESTING, AND LABORATORY TESTING 

 
FIELD EXPLORATION 
 
Our field exploration was conducted on August 15, 2023, which consisted of drilling borings and 
excavating test pits in the locations shown on Plate 2, Site Plan. Four borings were drilled to depths 
of up to 21-feet below the ground surface (bgs) using a truck-mounted drill rig equipped with 
hollow stem augers.  Materials encountered in the borings were visually classified in the field and 
logs were recorded.  Driven Standard Penetration Test (SPT) and Modified California split spoon 
tube soil samples were obtained for laboratory testing. The borings were backfilled with grout 
upon completion, per local agency requirements.  The boring logs, showing soil classifications and 
blow counts, are contained in Appendix A. 
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Three test pits were excavated to depths between 5-feet and 7-feet bgs using a subcompact 
excavator equipped with a 2-feet-wide bucket.  Materials encountered in the test pits were visually 
classified in the field and logs were recorded.  Bulk soil samples were obtained for laboratory 
testing and the test pits were then backfilled loosely and track-walked upon completion.  The test 
pit logs showing descriptions of the materials encountered are contained in Appendix B. 
 
FIELD PERCOLATION TESTING 
 
Field percolation testing was performed in the bottom of five additional borings, BP1 through BP5, 
drilled to depths between 2-feet and 5-feet bgs near the locations of proposed bioretention areas.  The 
locations of the field percolation tests are shown on Plate 2, Site Plan and logs for the percolation test 
borings are contained in Appendix A.  Upon drilling to the testing depth, open-ended PVC pipes were 
placed in the boreholes, approximately 2-inches of clean pea gravel was placed in the bottom of the 
holes, and the bottoms of the holes were then saturated.  Subsequently, an approximately two-foot-
tall column of water was poured into the test pipes and the testing began.  The time elapsed for the 
water level to drop in the pipes was monitored until stabilized rates were observed and recorded. 
The following is a summary of the stabilized percolation rates recorded for the soils encountered 
at the specified depths at each test location.  
 

SUMMARY OF FIELD PERCOLATION RATES 
Test Location and Depth  

(depth below ground 
surface) 

Soil Type at 
Test Depth 

Infiltration Rate 
(inches/hour) 

BP1 2 feet SC/GP – Clayey Sand with Gravel and 
Sandy Gravel with Clay 6.4 

BP2 5 feet GP/GC – Sandy Gravel with Clay and 
Clayey Gravel with Sand 21.6 

BP3 5 feet GP/GC – Sandy Gravel with Clay and 
Clayey Gravel with Sand 16.6 

BP4 5 feet GP/GC – Sandy Gravel with Clay and 
Clayey Gravel with Sand 12.0 

BP5 2 feet SC/GP – Clayey Sand with Gravel and 
Sandy Gravel with Clay 7.2 

 
The project civil engineer or stormwater management system designer should determine the 
appropriate infiltration rate to be used for design purposes, based upon these test results.  An 
appropriate safety factor should be applied to the field percolation rates. 
 
LABORATORY TESTING 
 
Laboratory testing was performed on selected samples obtained from our borings, including tests 
for sieve analysis, hydrometer, Atterberg Limits, consolidation/swell, direct shear, R-Value, and 
corrosion.  Some of the laboratory test results are summarized below and within the boring and 
test pit logs, and the complete test results are contained in Appendix C.   
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A bulk sample containing soil obtained from TP1 between depths of 1-foot to 5-feet bgs was found 
to have a maximum dry density of 129.4 pcf, an optimum moisture content of 10.1 percent, and an 
R-Value of 61. 
 

LABORATORY TEST RESULTS – SIEVE, HYDROMETER, ATTERBERG LIMITS 
Location & Depth % Gravel/Cobbles % Sand  % Fines (1) PI (2) LL(3) 

TP1: 1-5 feet 53 33 14 8 26 
B2: 7.5-8.5 feet 61 31 8 11 30 
B3: 15-16.5 feet 34 48 18 --- --- 
B4: 20-21.5 feet 49 39 12 --- --- 

     (1) % Fines = % Passing No. 200 sieve, percentage of silt and clay sized particles 
   (2) PI = Plasticity Index, (3) LL = Liquid Limit 
 
The single-point consolidation/swell test consisted of loading a relatively undisturbed soil sample 
with an initial seating load approximately equivalent to the in-situ overburden pressure, then 
recording the amount of long-term consolidation/swell after adding a surcharge load of 1,500 psf 
and again after saturation.     
 

LABORATORY TEST RESULTS – CONSOLIDATION/SWELL 
Location 

and Depth 
Soil  

Type 
Percent Moisture 

In-situ / Saturation 
Consolidation 

or Swell (1) 
Consolidation 

or Swell (2) 
TP1: 1-5 feet 
Remolded to 

90% 

SC/GP – Clayey Sand 
with Gravel and Sandy 

Gravel with Clay 

 
9.6% / 56% 

 
-0.2% 

 
-0.2% 

    (1) Consolidation or swell percent after adding surcharge load 
    (2) Additional consolidation or swell after saturation 
 

LABORATORY TEST RESULTS –DIRCT SHEAR 
Location 

and Depth 
Soil 

Type 
Friction  
Angle Cohesion 

TP1: 1-5 feet 
Remolded to 90% 

SC/GP – Clayey Sand with 
Gravel and Sandy Gravel 

with Clay 

Peak: 29 degrees  
Residual: 30 degrees 

Peak: 285 psf 
Residual: 140 psf  

B3: 6.5-7.5 feet 
GP/GC – Sandy Gravel with 

Clay and Clayey Gravel 
with Sand 

Peak: 25 degrees  
Residual: 24 degrees  

Peak: 1,161 psf 
Residual: 1,100 psf 

 
A bulk sample containing soil from test pit TP1 between depths of 1 to 5-feet bgs was submitted 
to CERCO Analytical, a state-certified analytical laboratory, for corrosion testing.  The corrosion 
test results and a brief evaluation are contained in Appendix D.  The soil was found to be 
moderately corrosive to buried metals and not corrosive to concrete in contact with the ground.  
The corrosion test results should be forwarded to the civil, structural, and underground utility 
design engineers. 
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GEOTECHNICAL FINDINGS 
 
SITE DESCRIPTION 
 
The proposed residential development site is currently in use for recreational sports fields and school 
recreation areas, to the north and east of Beacon School.  The portion of the site east of the school 
contains four baseball diamonds, a pitching mound area, and several storage buildings.  The narrow 
portion of the site to the north of the school contains a batting cage and recreation areas for the school 
facility.  Occasional small to medium trees line the edges of the site.  The site is relatively flat with 
surface elevations varying between 271 and 278 feet above mean sea level (MSL). 
 
SUBSURFACE CONDITIONS 
 
The site is mantled by the Urban Land-Flaskan complex, according to the United States 
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Web Soil 
Survey.  The upper 5-feet of these soils are reported to contain 22 to 92 percent passing the No. 4 
sieve (contain 8 to 72 percent gravel), have 6 to 55 percent passing the No. 200 sieve (silt-sized 
and clay-sized particles), have a Liquid Limit between 24 and 51, and have a Plasticity Index 
between 9 and 25 (moderately expansive).  These soils are classified in Hydrologic Group C with 
infiltration rates between 0.2 to 0.6 inches per hour. 
 
The following is a general summary of the subsurface soil conditions encountered in our borings.  
More detailed descriptions are contained in the boring logs in Appendix A and the test pit logs in 
Appendix B. 

• Upper 2 to 5-feet bgs – Dense clayey sand with gravel to sandy gravel with clay. 

• Loose to medium dense undocumented fill was encountered in the northern portion of the 
site in boring B2 and test pit TP2. 

• Between 2 to 5-feet bgs down to 21-feet bgs – very dense sandy gravel with clay to clayey 
gravel with sand, with cobbles up to 1-foot in diameter. 

• The Mobile 53R drill rig equipped with hollow stem augers encountered refusal at a depth 
of about 20-feet bgs in the two deeper borings. 

 
GROUNDWATER 
 
According to the California Department of Water Resources (DWR) Water Data Library website, 
two groundwater monitoring wells are located within about ½-mile from the site.  Groundwater 
levels reported for a well north of the site, which has a ground surface elevation of about 230-feet 
MSL, were more than 50-feet-deep prior to about 1970 and more than 25-feet-deep since circa 
1970.  A well northeast of the site which has a ground surface elevation of about 215-feet MSL 
had reported groundwater levels more than 15-feet-deep.  The Camden residential development 
site is at approximately elevation 275-feet MSL and is located closer to the mountains to the south, 
whereas the reported nearby wells are in the lower alluvial basin north of the site.  Hence, it is our 
opinion that groundwater levels at the Camden site are deeper than reported in these nearby wells.  
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Groundwater was not encountered in our deepest borings drilled to maximum depths of 20-feet 
and 21½-feet bgs (both borings met refusal).  Numerous factors contribute to groundwater level 
fluctuations including precipitation, irrigation, and well pumping. A detailed evaluation of these 
and other factors, which may be responsible for groundwater fluctuations, was beyond the scope 
of this investigation. 
 
RELEVANT GEOLOGIC HAZARDS 
 
The site is located within a seismically active region and will experience seismic shaking from 
large earthquakes.  According to the ASCE 7 Hazard Tool website (utilizing ASCE7-16), the site 
modified peak ground acceleration is 0.99g.  Alternately, the site modified peak ground 
acceleration utilizing ASCE7-22 is 0.66g.  The site is not located within a seismic hazard zone 
mapped for earthquake faults by the California Geological Survey.  Hence, the likelihood for 
surface fault rupture to occur at the site is nil. 
 
The site is not mapped to be in a California seismic hazard zone for liquefaction. Liquefaction is 
the temporary transformation of saturated, loose to medium dense, sandy and silty soils from a 
solid state to a liquid state due to strong ground shaking during a major earthquake. Groundwater 
was not encountered in our deepest boring at a depth 21½-feet bgs.  It is our opinion that the 
potential for liquefaction induced differential ground settlement and/or lateral spreading to impact 
the proposed project are very low since the site is underlain by dense to very dense gravelly and 
cobbly soils and groundwater levels are relatively deep.  The potential for seismically induced dry 
ground settlement caused by the consolidation of sandy soils above the water table is also low, due 
to the predominantly gravelly and clayey soils. 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
GENERAL 
 
We conclude, from a geotechnical engineering standpoint, that the proposed residential 
development can generally be constructed as planned, provided that the conclusions and 
recommendations contained in this report are incorporated into the project design and during 
construction.  The predominant geotechnical consideration for this project is the presence of soils 
consisting of dense clayey gravels and sandy gravels with cobbles up to about 1-foot in diameter.  
This will impact excavations during mass grading, foundation construction, and underground 
utility installations, as follows: 

• We are recommending Post-Tensioned (PT) Slab foundations rather than shallow 
foundations due to the difficulty for excavating neat foundation cuts in the gravelly and 
cobbly soils. 

• The grading, foundation, and underground utility contractors should be made aware of 
gravelly and cobbly soil conditions.  Cobbles up to about one foot in diameter were 
encountered in our test pits, which were excavated up to 7-feet-deep. 

• Compacting gravelly and cobbly soil may require specifying a performance criteria for 
assessing compaction since laboratory maximum density test results will not be 
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representative of the oversized material characteristics. This will likely include determining 
the number of passes of a compactor required until field density tests show minimal 
increase in density with additional effort. 

• Oversized material, if encountered during grading and utility excavations, will need to be 
buried in deeper fills or segregated to be used in landscape areas or offhauled.  

 
SITE PREPARATION AND GRADING 
 
Our general site preparation and grading recommendations are as follows: 

1. Existing grass, weeds, trees, underground utilities, and structures should be removed.  The 
excavations from the removal of tree roots, foundations, and underground utility lines will 
need to be backfilled with engineered fill. 

2. Existing undocumented fill in the northern portion of the site will need to be removed and 
replaced with engineered fill. 

3. Building pad and fill areas should be scarified to a depth of 1-foot and compacted as 
prescribed below. 

4. Gravel and cobbles more than 4-inches is largest dimension should be buried in deeper fills 
in building pad areas, segregated to be utilized in landscape areas, or removed from the site. 

5. If zones of soft or loose soil are encountered during grading or soil processing operations, 
additional overexcavation of the loose soils may be required to expose deeper, firm soils.  
This should be determined in the field by the soils engineer. 

6. Engineered fill soils should be compacted to not less than 90 percent relative compaction at 
moisture contents a minimum of 3 percent over the optimum moisture.   

7. A performance specification will need to be developed in the field to assess adequate 
compaction/processing for material with excessive gravel and cobble content. 

8. Relative compaction refers to the in-place dry density of soil expressed as a percentage of its 
maximum dry density as determined by ASTM D1557 maximum density test procedure.  
Optimum moisture is the water content (percentage by dry weight) corresponding to the 
maximum dry density. 

9. Fill should be properly moisture conditioned and placed in thin lifts (normally 6 to 8 inches, 
depending on the compaction equipment used) and compacted as prescribed above. 

10. The onsite soils are generally suitable for use as engineered fill, provided they are free of 
debris, significant vegetation, rocks greater than 4 inches in largest dimension, and other 
deleterious matter.  Debris, if encountered during grading, will need to be removed from      
the site. 

11. Import fill, if required, should be subject to the evaluation of the soil engineer prior to its use. 
Import fill should have a Plasticity Index less than 12, contain no deleterious matter, and 
contain no rocks greater than 6 inches in largest dimension.  Imported soil should be evaluated 
for potential environmental contamination prior to importing to the site. 
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12. Observation and soil density tests should be performed during site preparation and grading 
to assist the contractor in obtaining the required degree of compaction and proper moisture 
content.  Where the compaction and moisture content are outside the range required, 
additional effort and adjustments to the moisture content should be made until the specified 
compaction and moisture conditioning is achieved. 

13. The soil engineer should be notified at least 48 hours prior to the start of any grading 
operations.  The procedure and methods of grading may then be discussed between the 
contractor and the soils engineer. 

 
UTILITY TRENCH EXCAVATION AND BACKFILL 
 
Excavations should conform to applicable State and Federal industrial safety requirements.  
Temporary trench sidewalls more than 4-feet deep may have to be laid back to 1H:1V or flatter to 
have stable sidewalls. 
 
Materials quality, placement procedures, and compaction operations for utility line bedding and 
shading materials should meet local agency and/or other applicable agency requirements.  Utility 
trench backfill above the shading materials may be comprised of the onsite soils, provided they 
are processed to remove gravel larger than 4-inches in largest dimension, rubbish, vegetation, and 
other undesirable substances.  Backfill materials should be placed in level lifts about 8 to 10 inches 
in loose thickness, moisture conditioned, and mechanically compacted according to the 
requirements contained in the “Site Preparation and Grading” section. 
 
The underground utility contractor should be made aware of the gravelly and cobbly soil 
conditions at the site.  Gravel and cobbles up to 1-foot in diameter are present at the site.  During 
construction, the gravel and cobble-sized particles may be susceptible to caving/falling from the 
excavation sidewalls. 
 
CALIFORNIA BUILDING CODE (CBC) SEISMIC DESIGN PARAMETERS 
  
The subject site is located at approximately 37.2352 degrees north latitude and -121.9016 degrees 
west longitude.  The site is located in a deep alluvial valley; hence the structural engineer should 
utilize Site Class D – Stiff Soil for determining seismic response spectra parameters.  According 
to the ASCE 7 Hazard Tool website (utilizing ASCE7-16), the site modified peak ground 
acceleration is 0.98g.  Alternately, the site modified peak ground acceleration utilizing ASCE7-22 
is 0.76g.  
 
FOUNDATIONS 
 
We recommend utilizing post-tensioned (PT) slab-on-grade foundations for the proposed 
townhome residences.  The design criteria contained in the third edition of the PTI design manual 
was utilized to develop the following parameters. 
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PT SLAB DESIGN PARAMETERS 

Allowable Bearing Capacity  
(may be increased by 1/3 for temporary seismic and wind loads, at the 
discretion of the structural engineer) 

2,000 psf overall 
2,500 psf isolated  

Passive Equivalent Fluid Pressure  
(neglect the upper foot if the ground surface is not confined by slabs  
or pavement) 

300 pcf 
  

Base Friction Coefficient 0.30 

Edge Moisture Variation Distance 
Center Lift 
Edge Lift 

 
9.0 feet 
5.5 feet 

Differential Swell 
Center Lift 
Edge Lift 

 
0.80 inches 
1.20 inches 

 
PT slab foundations can be constructed directly on properly prepared subgrade soils. The upper 
foot of the building pad subgrades should be presoaked to at least 3% over the optimum moisture 
content and the subgrade soils should not be permitted to dry out before placement of the vapor 
retarder. Where moisture vapor through the slabs would be objectionable, the use of a vapor 
retarder should be considered.  From a geotechnical standpoint, we do not require a sand layer 
above the vapor retarder.  Compacted subgrade soils may become disturbed during utility trench 
excavation and backfilling. Disturbed soils should be uniformly moisture conditioned and 
recompacted prior to concrete placement. 
 
Site walls, landscape structures, and other minor structures can be supported on shallow strip and 
pedestal footings or drilled, reinforced concrete piers. The following are recommendations for 
these types of foundations. 

 
SHALLOW STRIP AND ISOLATED PEDESTAL FOUNDATIONS 

Allowable Bearing Capacity (DL + LL)  
(may be increased by one-third for temporary seismic and wind 
loads, at the discretion of the structural engineer) 

2,500 psf 
 
 

Allowable Passive Equivalent Fluid Pressure  
(neglect the upper foot if the ground surface is not confined by 
slabs or pavement) 

 
300 pcf 

 
 
 
 

Allowable Base Friction Coefficient 0.30 
Minimum Footing Depth 2-feet 

 
It is recommended that footing excavations be probed by the geotechnical engineer prior to the 
placement of reinforcing steel. Concrete for footings should be placed against undisturbed 
engineered fill or firm onsite soils.  
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The foundation contractor should be made aware of the gravelly and cobbly soil conditions at the 
site.  Gravel and cobbles up to 1-foot in diameter are present at the site.  During construction, the 
gravel and cobble-sized particles may be susceptible to caving/falling into foundation excavations. 
 

DRILLED REINFORCED CONCRETE PIERS  
Allowable Skin Friction 
Vertically Down, Ignore the upper foot  

400 psf 
 

Allowable Skin Friction 
Vertically Up, Ignore the upper foot 

250 psf 
 

Allowable Lateral Passive Resistance, equivalent fluid pressure 
Acting on 1.5 pier diameters, Ignore the upper 2-feet 

300 pcf 
 

Minimum Pier/Pile Diameter 12 inches 
 
The bottoms of drilled pier holes should be cleaned to remove loose soil, gravel, cobbles, and 
slough prior to placing reinforcing steel and concrete.   
 
EXTERIOR FLATWORK SUGGESTIONS 
 
We suggest that exterior concrete flatwork, such as sidewalks, walkways, and patios, be at least   
5-inches-thick and reinforced with reinforcing bars.  Driveways and drive aisles should be at least 
6-inches-thick and reinforced.  Where possible, flatwork should be doweled into adjacent flatwork 
and driveways to reduce the potential for differential vertical movement caused by the expansive 
soils. The flatwork section can be constructed directly on properly prepared subgrade soils that 
have been presoaked to at least 3% over the optimum moisture content, compacted, and rolled 
smooth. The subgrade soil should be maintained in a saturated condition and should not be 
permitted to dry out prior to concrete placement. 
 
RETAINING WALLS 
 
The following lateral pressures should be utilized in the design for retaining walls.  The 
recommended lateral pressures assume drained conditions and that retaining walls will have 
drainage.  Exterior retaining walls less than 2-feet-tall do not require drainage. 
 

Active Equivalent Fluid Pressure  
(Level backfill and drained conditions) 

35 pcf 
 

At-Rest Equivalent Fluid Pressure  
(Level backfill and drained conditions) 

55 pcf 
 

Surcharge Load, where applicable Designated by structural engineer 
 
PAVEMENT RECOMMENDATIONS 
 
We are providing recommendations for structural pavement sections that will be supported by the 
onsite soils.  Our pavement analyses are based upon an R-Value of 30 using the Caltrans Design 
Method for Flexible Pavement for a 20-year design life. The following are our recommendations 
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for Asphalt Concrete (AC) pavement sections along with their corresponding traffic indices (TI), 
which are indications of load frequency and intensity.   
 

AC PAVEMENT SECTIONS 
Traffic Index AC (in) Class 2 AB (in) Total (in) 

TI=4.5 3 4 7 
TI=5 3 5 8 
TI=6 3 8 11 
TI=7 4 9 13 

 
The upper foot of the subgrade soils in pavement areas should be compacted to at least 95 percent 
relative compaction and rolled to provide a smooth and unyielding surface.  Class 2 aggregate base 
(AB) should also be compacted to at least 95 percent relative compaction in pavement areas. 
 
ADDITIONAL SOIL ENGINEERING SERVICES 
 
To a degree, the performance of the proposed project is dependent on the procedures and quality 
of the construction.  Therefore, we should provide observation of the contractor's procedures and 
the exposed soil conditions, and field and laboratory testing during site clearing, mass grading, 
building pad preparation, placement and compaction of fill, underground utility and retaining wall 
backfilling, and foundation and pavement construction. These observations will allow us to check 
the contractor's work for conformance with the intent of our recommendations and to observe any 
unanticipated soil conditions that could require modification of our recommendations.  In addition, 
we would welcome the opportunity to meet with the contractor prior to the start of earthwork 
operations to discuss the procedures and methods of construction. This can facilitate the 
performance of the construction operations and minimize possible misunderstanding and 
construction delays. 
 

LIMITATIONS 
 
The conclusions and recommendations contained in this report are based upon the information 
provided to us regarding the proposed site improvements, subsurface conditions encountered in 
our field explorations, laboratory testing, and professional judgment.  This study has been 
conducted in accordance with current professional geotechnical engineering standards; no other 
warranty is expressed or implied. 
 
If changes are planned or implemented regarding the nature, design, and/or location of the 
proposed improvements, or if it is found during construction that subsurface conditions differ from 
those described in this report, then the conclusions and recommendations in this report shall be 
considered invalid, unless the changes are reviewed, and the conclusions and recommendations 
are modified or approved in writing. 
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Should you have questions or need additional information, please contact us. We appreciate the 
opportunity to provide professional services to you and to be involved in the design for the Camden 
residential development project. 
 
Respectfully Submitted, 
 
BAEZ GEOTECHNICAL GROUP 
 

 
 
Stefanie Parman-Ribeiro    William R. Stevens 
Project Engineer   Principal Engineer 
   GE 2339 
Attachments: 

Plate 1 – Vicinity Map 
Plate 2 – Site Plan 
 

Appendix A – Boring Logs 
Appendix B – Test Pit Logs 
Appendix C – Geotechnical Laboratory Test Results 
Appendix D – CERCO Analytical Corrosion Test Results 
 

E://1-BGG/G367-Camden Ave/Report/GI G367 Manna Camden.docx  
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DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: B2B2

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

10

27

52

67

8

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

11

Bottom of Boring at feet .11 bgs
Groundwater was not encountered.

275

270

265

260

255

at 2 feet,¹⁄� 2-inch-diameter irrigation line encountered

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown loose to medium, very moist to wet,
dense, fine- to coarse-grained sand, subrounded gravel up to 1-inch size
[FILL]

GP/
GC

SANDY GRAVEL with CLAY and SILT to CLAYEY GRAVEL with
SAND and SILT, tan to medium brown with light tan mottling, slightly
moist to moist, medium dense to very dense, subrounded gravel up to
1¹⁄�-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

275 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

(61% gravel, 31% sand, 8% silt/clay fines)
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: B3B3

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

36

48

65

49

4.8116

18

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Standard
Penetration Test

272

267

262

257

252

from 15 to 15 feet,¹⁄� very moist to moist

Modified California
Sampler

SC/
GC

CLAYEY SAND with GRAVEL to CLAYEY GRAVEL with SAND and
SILT, tan to medium brown, dry to slightly moist, dense, subrounded
gravel up to 1¹⁄�-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

272 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

GP/
GC

SANDY GRAVEL with CLAY and SILT to CLAYEY GRAVEL with
SAND and SILT, tan to medium brown with light tan mottling, slightly
moist to moist, medium dense to very dense, subrounded gravel up to
1¹⁄�-inch size

Boring met practical refusal at feet .20 bgs Groundwater was not encountered.
.

(c = psf peak and1,161 1,100 40 psf residual)
(ɸ = 25 degrees peak, ɸ = 24 degrees residual)

(34% gravel, 48% sand, 18% silt/clay fines)
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: B4B4

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Standard
Penetration Test

271

266

261

256

251

Modified California
Sampler

SC/
GC

CLAYEY SAND with GRAVEL to CLAYEY GRAVEL with SAND and
SILT, tan to medium brown, dry to slightly moist, dense

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

271 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

GP/
GC

SANDY GRAVEL with CLAY to CLAYEY GRAVEL with SAND, tan to
medium brown with light tan mottling, slightly moist to moist, medium
dense to very dense, subrounded gravel up to 1¹⁄�-inch size
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: B4B4

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

54 12

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Standard
Penetration Test

251

246

241

236

231

Boring met prac 21 bgstical refusal at feet .¹⁄�
Groundwater was not encountered.

SM SANDY GRAVEL with CLAY to CLAYEY GRAVEL with SAND, tan to
medium brown with dark brown mottling, slightly moist to moist, medium
dense to very dense (49% gravel, 39% sand, 12% silt/clay fines)

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

271 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev ~ 
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: BP1BP1

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

Bottom of Boring at feet .2 bgs
Groundwater was not encountered.

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown, moist, dense, fine- to coarse-grained
sand, subrounded gravel up to 1-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

277 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

277

272

267

262

257
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: BP2BP2

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

Bottom of Boring at feet .5 bgs
Groundwater was not encountered.

274

269

264

259

254

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown, moist, dense, fine- to coarse-grained
sand, subrounded gravel up to 1-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

274 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

GP/
GC

SANDY GRAVEL with CLAY and SILT to CLAYEY GRAVEL with
SAND and SILT, tan to medium brown with light tan mottling, moist, very
dense, subrounded gravel up to 1¹⁄�-inch size
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: BP3BP3

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

Bottom of Boring at feet .5 bgs
Groundwater was not encountered.

273

268

263

258

253

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown, moist, dense, fine- to coarse-grained
sand, subrounded gravel up to 1-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

273 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

GP/
GC

SANDY GRAVEL with CLAY and SILT to CLAYEY GRAVEL with
SAND and SILT, tan to medium brown with light tan mottling, moist, very
dense, subrounded gravel up to 1¹⁄�-inch size
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: BP4BP4

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

Bottom of Boring at feet .5 bgs
Groundwater was not encountered.

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown, moist, dense, fine- to coarse-grained
sand, subrounded gravel up to 1-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

276 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

GP/
GC

SANDY GRAVEL with CLAY and SILT to CLAYEY GRAVEL with
SAND and SILT, tan to medium brown with light tan mottling, moist, very
dense, subrounded gravel up to 1¹⁄�-inch size

276

271

266

261

256
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PROJECT NAME:

PROJECT NUMBER:

DATE DRILLED:

DRILLING CONTRACTOR:

DRILLING METHOD:

LOGGED BY:

NOTES:

BORING NUMBER: BP5BP5

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER ELEVATION:

SAMPLER TYPE:

Modified California
Sampler

276

271

266

261

256

Standard
Penetration Test

SC/
GP

CLAYEY SAND w G tan withith GRAVEL to SANDY RAVEL with CLAY,
mottled dark and medium brown, moist, dense, fine- to coarse-grained
sand, subrounded gravel up to 1-inch size

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

276 feet MSL

Not Encountered

Camden Avenue Townhomes

G367.01

08/15/2023

Exploration Geoservices

Mobile Drill 53R with Hollow Stem Auger

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

Bottom of Boring at feet .2 bgs
Groundwater was not encountered.
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MATERIAL DESCRIPTION
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10

15

PROJECT NAME:

PROJECT NUMBER:

DATE EXCAVATED:

EXCAVATION CONTRACTOR:

EXCAVATION METHOD:

LOGGED BY:

NOTES:

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER:

SAMPLER TYPE:

TP1
PAGE 1 OF 1

Camden Avenue Townhomes

G367.01

08/15/2023

Lion River Construction

CAT 303.5E2

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev

Bottom of Test Pit at 5 feet below ground surface (bgs).
Groundwater was not encountered.

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

275

270

265

260

Modified California
Sampler

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

275 feet above mean sea level (MSL)

Groundwater not encountered

Bulk Sample

8

CLAYEY SAND with GRAVEL to SANDY GRAVEL with CLAY, tan with
mottled dark and medium brown, moist, medium dense to dense, fine- to
coarse-grained sand, subrounded gravel up to 2-inch size

SC/
GP

14

GP/
GC

SANDY GRAVEL with CLAY to CLAYEY GRAVEL with SAND, tan to
medium brown with dark brown mottling, moist, dense, rounded cobbles
up to 12-inch size

(53% gravel and cobbles, 33% sand, 14% silt/clay fines)

( consolidated %Sample remolded to 90% relative compaction: 0.2
upon loading to 1,500 psf an additional 0.2% after saturation)and

(Sample remolded to 90% relative compaction: c = psf peak,286
c = 140 psf residual, ɸ degrees peak, ɸ = 30 degrees residual)= 29

- -
- -

- -
----~------------------------------------------------------- - -

- -

- -

- -

- -
- -

- -
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MATERIAL DESCRIPTION

0
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10

15

PROJECT NAME:

PROJECT NUMBER:

DATE EXCAVATED:

EXCAVATION CONTRACTOR:

EXCAVATION METHOD:

LOGGED BY:

NOTES:

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER:

SAMPLER TYPE:

T 2PT 2P
PAGE 1 OF 1

Bottom of Test Pit at 7 feet b .gs
Groundwater was not encountered.

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

271

266

261

256

Modified California
Sampler

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

271 feet MSL

Groundwater not encountered

Bulk Sample

CLAYEY SAND with GRAVEL to CLAYEY GRAVEL with SAND and
SILT, tan to medium brown, dry to slightly moist, medium dense, angular
gravel up to 1-inch size [FILL]

SC/
GC

GP/
GC

SANDY GRAVEL with CLAY to CLAYEY GRAVEL with SAND, tan to
medium brown with dark brown mottling, moist, dense, rounded cobbles
up to 12-inch size

Camden Avenue Townhomes

G367.01

08/15/2023

Lion River Construction

CAT 303.5E2
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MATERIAL DESCRIPTION
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PROJECT NAME:

PROJECT NUMBER:

DATE EXCAVATED:

EXCAVATION CONTRACTOR:

EXCAVATION METHOD:

LOGGED BY:

NOTES:

PROJECT LOCATION:

CLIENT:

GROUND ELEVATION:

GROUNDWATER:

SAMPLER TYPE:

T 3PT 3P
PAGE 1 OF 1

Bottom of Test Pit at 5 feet b .gs
Groundwater was not encountered.

BAEZ GEOTECHNICAL GROUPBAEZ GEOTECHNICAL GROUP

272

267

262

257

Modified California
Sampler

5670 Camden Avenue, San Jose

Mana Camden Fund, LLC

272 feet MSL

Groundwater not encountered

Bulk Sample

SANDY GRAVEL with CLAY to CLAYEY GRAVEL with SAND, tan to
medium brown with dark brown mottling, slightly moist to moist, dense,
rounded cobbles up to 12-inch size

GP/
GC

Below 2 feet, moist

Camden Avenue Townhomes

G367.01

08/15/2023

Lion River Construction

CAT 303.5E2

KR

ation from Site Plan by Hanna-Brunetti 6/27/23Elev ~ B 
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APPENDIX C 
 

Geotechnical Laboratory Test Results  
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FINE COARSE

DEPTH (ft):

20.5
COARSE MEDIUM FINE

9.9 4.1

ATTERBERG LIMITS
PL =  18

SAMPLE ID:

1-5

TP1@1-5

32.0 6.5 16.4 10.6

% FINES
SILT CLAY

% +75mm
% GRAVEL % SAND

0.7641 mm D15

ASTM D422
PARTICLE SIZE DISTRIBUTION REPORT

SIEVE
SIZE

PERCENT
FINER

SPEC.*
PERCENT

PASS?
(X=NO)

SOIL DESCRIPTION
See exploration logs

3 in.
2.5 in.
2 in.

1-½ in.
1 in.
¾ in.
⅜ in.
#4
#10
#20
#40
#60
#100
#140
#200

0.0439 mm.
0.0315 mm.
0.0203 mm.
0.0119 mm.
0.0085 mm.
0.0061 mm.
0.0030 mm.

100.0
95.1
93.5
91.2
85.5
79.5
64.3
47.5
41.0
31.0
24.6
20.3
17.1
15.4
14.0
11.2
10.2
8.9
7.6
6.8
6.0
4.8

Silt/clay division of 0.002mm used
PI: ASTM D4318, Wet Method

USCS: ASTM D2487

* (no specification provided)

LL =  26 PI =  8

0.0954 mm

COEFFICIENTS
D90 34.9827 mm D85 24.7983 mm D60 7.9712 mm
D50 5.2682 mm D30

REMARKS

2.49

CLASSIFICATION
USCS = GC

D10 0.0294 mm Cu 270.81 Cc

2213 Plaza Drive | Rocklin, CA  95765 | T: (916) 786-8883 | F: (888) 279-2698 | www.engeo.com

REPORT DATE: 9/1/2023

TESTED BY: L. Schmitz

REVIEWED BY: N. Broussard

CLIENT: Baez Geotechnical Group, Inc.

PROJECT NAME: G367.01 - Camden

PROJECT NO: 14368.000.215 PHLAB

PROJECT LOCATION: San Jose, CA
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B2

FINE COARSE

DEPTH (ft):

35
COARSE MEDIUM FINE

5.0 3.0

ATTERBERG LIMITS
PL =  19

SAMPLE ID:

7.5-8.5

B2@7.5-8.5

26 11 11 9

% FINES
SILT CLAY

% +75mm
% GRAVEL % SAND

LOCATION:

2.3406 mm D15

ASTM D422
PARTICLE SIZE DISTRIBUTION REPORT

SIEVE
SIZE

PERCENT
FINER

SPEC.*
PERCENT

PASS?
(X=NO)

SOIL DESCRIPTION
See exploration logs

2 in.
1.5 in.
1 in.

0.75 in.
0.38 in.

#4
#10
#20
#40
#60
#100
#140
#200

0.0303 mm.
0.0196 mm.
0.0115 mm.
0.0082 mm.
0.0059 mm.
0.0042 mm.
0.0035 mm.
0.0029 mm.
0.0021mm.

100
93
71
65
52
39
28
21
17
13
11
10
8

6.5
5.7
4.9
4.5
4.1
3.5
3.3
3.1
2.8

Silt/clay division of 0.002mm used
PI: ASTM D4318, Wet Method

* (no specification provided)

LL =  30 PI =  11

0.3279 mm

COEFFICIENTS
D90 36.0506 mm D85 32.8770 mm D60 14.5920 mm
D50 8.5581 mm D30

REMARKS

3.58

CLASSIFICATION
USCS = GP-GC

D10 0.1050 mm Cu 138.97 Cc

17278 Golden Valley Parkway | Lathrop, CA 95330 | T: (209) 835-0610 | F: (888) 279-2698 | www.engeo.com

REPORT DATE: 8/24/2023

TESTED BY: K. Lecce

REVIEWED BY: J. Moriarty

CLIENT: Baez Geotechnical Group, Inc.

PROJECT NAME: G367.01 - Camden

PROJECT NO: 14368.000.215 PHLAB

PROJECT LOCATION: San Jose, CA
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B3

FINE COARSE

DEPTH (ft):

3
COARSE MEDIUM FINE

18

ATTERBERG LIMITS
PL =

SAMPLE ID:

15-16.5

B3@15-16.5

31 15 19 14

% FINES
SILT CLAY

% +75mm
% GRAVEL % SAND

LOCATION:

0.3461 mm D15

ASTM D6913, Method B
PARTICLE SIZE DISTRIBUTION REPORT

SIEVE
SIZE

PERCENT
FINER

SPEC.*
PERCENT

PASS?
(X=NO)

SOIL DESCRIPTION
See exploration logs

1.5 in.
1 in.

0.75 in.
0.38 in.

#4
#10
#20
#40
#60
#100
#140
#200

100
100
97
80
66
51
40
32
27
22
20
18

* (no specification provided)

LL = PI =

COEFFICIENTS
D90 14.3199 mm D85 11.6789 mm D60 3.3607 mm
D50 1.8503 mm D30

REMARKS

CLASSIFICATION
USCS =

D10 Cu Cc

17278 Golden Valley Parkway | Lathrop, CA 95330 | T: (209) 835-0610 | F: (888) 279-2698 | www.engeo.com

REPORT DATE: 8/24/2023

TESTED BY: K. Lecce

REVIEWED BY: J. Moriarty

CLIENT: Baez Geotechnical Group, Inc.

PROJECT NAME: G367.01 - Camden

PROJECT NO: 14368.000.215 PHLAB

PROJECT LOCATION: San Jose, CA
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17278 Golden Valley Parkway | Lathrop, CA 95330 | T: (209) 835-0610 | F: (888) 279-2698 | www.engeo.com

REPORT DATE: 8/24/2023

TESTED BY: K. Lecce

REVIEWED BY: J. Moriarty

CLIENT: Baez Geotechnical Group, Inc.

PROJECT NAME: G367.01 - Camden

PROJECT NO: 14368.000.215 PHLAB

PROJECT LOCATION: San Jose, CA

REMARKS

CLASSIFICATION
USCS =

D10 Cu Cc

* (no specification provided)

LL = PI =

0.1500 mm

COEFFICIENTS
D90 24.3773 mm D85 19.8492 mm D60 7.0253 mm
D50 4.4654 mm D30 1.1602 mm D15

ASTM D6913, Method B
PARTICLE SIZE DISTRIBUTION REPORT

SIEVE
SIZE

PERCENT
FINER

SPEC.*
PERCENT

PASS?
(X=NO)

SOIL DESCRIPTION
See exploration logs

1.5 in.
1 in.

0.75 in.
0.38 in.

#4
#10
#20
#40
#60
#100
#140
#200

100
91
84
67
51
37
26
21
18
15
13
12

ATTERBERG LIMITS
PL =

SAMPLE ID:

20-21.5

B4@20-21.5

33 14 16 9

% FINES
SILT CLAY

% +75mm
% GRAVEL % SAND

LOCATION: B4

FINE COARSE

DEPTH (ft):

16
COARSE MEDIUM FINE
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LIQUID AND PLASTIC LIMITS TEST REPORT
ASTM D4318

TP1@1-5

SAMPLE ID TEST METHOD REMARKS

2213 Plaza Drive | Rocklin, CA  95765 | T: (916) 786-8883 | F: (888) 279-2698 | www.engeo.com

PROJECT LOCATION:

PROJECT NO:

PROJECT NAME:

CLIENT:

REPORT DATE:
L. Schmitz

M. Gilbert

TESTED BY:

REVIEWED BY:

G367.01 - Camden

TP1@1-5 See exploration logs 26 181-5

SAMPLE ID MATERIAL DESCRIPTION LL PL PIDEPTH (ft)

8

Baez Geotechnical Group, Inc.

14368.000.215 PHLAB

San Jose, CA

8/29/2023

PI: ASTM D4318, Wet Method
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14368.000.213 PHLAB

San Jose, CA

8/24/2023

PI: ASTM D4318, Wet Method

Baez Geotechnical Group, Inc

PIDEPTH (ft)

11

SAMPLE ID MATERIAL DESCRIPTION LL PL

B2@7.5-8.5 See exploration logs 30 197.5-8.5

17278 Golden Valley Parkway | Lathrop, CA 95330 | T: (209) 835-0610 | F: (888) 279-2698 | www.engeo.com

PROJECT LOCATION:

PROJECT NO:

PROJECT NAME:

CLIENT:

REPORT DATE:
K. Lecce

J. Moriarty

TESTED BY:

REVIEWED BY:

G367.01 - Camden

LIQUID AND PLASTIC LIMITS TEST REPORT
ASTM D4318

B2@7.5-8.5

SAMPLE ID TEST METHOD REMARKS
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REVIEWED BY: M. Gilbert

2213 Plaza Drive | Rocklin, CA  95765 | T: (916) 786-8883 | F: (888) 279-2698 | www.engeo.com

Remarks

Baez Geotechnical Group, Inc.

PROJECT NAME:

REPORT DATE: 8/28/2023

TESTED BY: R. Montalvo

PROJECT LOCATION: San Jose, CA

CLIENT:
G367.01 - Camden

Test Specification:

Curve Number:

COMPACTION CURVE REPORT
ASTM D1557

 ZAV for
 Specific
Gravity

2.70

TP1@1-5

Method A

See exploration logs

MATERIAL DESCRIPTION

Sample Location:

PROJECT NO: 14368.000.215 PHLAB

TP1 at 1 to 5 feet

RESULTS

129.4

10.1Optimum Moisture Content, %

Maximum Dry Density, pcf
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SAMPLE ID: TP1@1-5 IN-SITU LOAD (psf): 300

SAMPLE DESCRIPTION: See exploration logs DESIGN LOAD (psf): 1500

TYPE OF WATER USED: Distilled USCS: n/a SOURCE OF WATER: Distilled

TRANSPORTATION METHOD: Insulated bucket SAMPLING DATE: n/a

STORAGE ENVIRONMENT: Controlled TEST START DATE: 08/30/23

Remolded? (Y/N): Y Initial % Saturation: 55.98

Number of lifts, if remolded: 1 Final % Saturation: 99.98

Specific Gravity, <#4 (Measured): 2.748 Initial water content: 9.57

Initial sample height (in): 1.0001 Final water content: 16.84

Dry in-situ load height (in): 1.0000 Post-test dry density (pcf): 117.19

Dry design load height (in): 0.9984 Dry In-situ load % SWELL/COLLAPSE: -0.01
Wet design load height (in): 0.9961 Dry design load % SWELL/COLLAPSE: -0.16

Initial sample mass (g): 148.77 Wet design load % SWELL/COLLAPSE: -0.23
Final saturated sample mass (g): 158.64 Overall % SWELL/COLLAPSE: -0.40

Initial-test dry density (pcf): 116.72

PROJECT NAME: G367.01 - Camden, San Jose, CA REPORT DATE: 09/01/23

PROJECT NUMBER: 14368.000.215 PHLAB

CLIENT: Baez Geotechnical Group, Inc.

PHASE NUMBER: LAB

Tested by: K. Lecce Reviewed by: J. Moriarty

ONE DIMENSIONAL SWELL/COLLAPSE POTENTIAL - METHOD 'C' Modified
ASTM D4546

Testing remarks: As requested by client, an in-situ load was added and then a design load was added prior to saturation.  Note, gravels larger #4 were removed

and replaced with trimmings.
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Lab Address: 17278 Golden Valley Parkway, Lathrop, CA 95330.  Phone No. (209) 835-0610.

ENGEO 
Expect Excellence 



2213 Plaza Drive | Rocklin, CA  95765 | T: (916) 786-8883 | F: (888) 279-2698 | www.engeo.com

TESTED BY: R. Montalvo
REVIEWED BY: M. Gilbert

14368.00.215 PHLAB
PROJECT LOCATION: San Jose, CA

REPORT DATE: 8/29/2023

CLIENT: Baez Geotechnical Group, Inc.
PROJECT NAME: G367.01 - Camden, San Jose, CA

PROJECT NO:

C(psf)

PEAK:

SAMPLE TYPE: Remolded RESIDUAL: 30.4 140.0

DESCRIPTION: See exploration logs
ASTM D4318

LIQUID LIMIT
PLASTIC LIMIT:

SAMPLE ID: TP1@1-5
SPECIMEN INFORMATION STRENGTH

PARAMETERS ɸ°

REMARKS:
Consolidation data inconclusive. Default minimum shear rates used per ASTM

D3080. Specimens remolded to 90% of ASTM D1557 Method A max. dry density of
129.4 pcf and 0% over optimum moisture content of 10.1%

26
18

DEPTH (ft): 1-5 feet 29.3 285.6

RATE (IN/MIN) 0.00443 0.00603
DIAMETER-TO-HEIGHT RATIO 2.427 2.429

RESIDUAL STRESS (ksf) 1.91 0.72
RESIDUAL STRAIN (%) 15.00 15.00

PEAK STRESS (ksf) 1.96 0.86
PEAK STRAIN (%) 11.40 1.04

HEIGHT (IN.) 0.994 0.993
NORMAL STRESS (ksf) 3.00 1.00

SATURATION (%) 100.00 100.00
DIAMETER (IN.) 2.412 2.412

DRY DENSITY (PCF) 117.17 117.26
VOID RATIO 0.464 0.463

FINAL PARAMETERS 4 ksf 2 ksf
MOISTURE (%) 16.89 16.85

DIAMETER-TO-HEIGHT RATIO 2.412 2.412
SPECIFIC GRAVITY (ASTM  D854) 2.748 2.748

DIAMETER (IN.) 2.412 2.412
HEIGHT (IN.) 1.000 1.000

VOID RATIO 0.473 0.473
SATURATION (%) 58.67 58.67

CONSOLIDATED DRAINED DIRECT SHEAR
ASTM D3080

SPECIMEN
INITIAL PARAMETERS 3 ksf 1 ksf
MOISTURE (%) 10.10 10.10
DRY DENSITY (PCF) 116.46 116.46
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CONSOLIDATED DRAINED DIRECT SHEAR
ASTM D3080

SPECIMEN
INITIAL PARAMETERS 3 ksf 1 ksf
MOISTURE (%) 4.80 4.80
DRY DENSITY (PCF) 116.87 115.06
VOID RATIO 0.500 0.524
SATURATION (%) 26.95 25.73
DIAMETER (IN.) 2.415 2.415
HEIGHT (IN.) 1.005 1.003
DIAMETER-TO-HEIGHT RATIO 2.403 2.407
SPECIFIC GRAVITY (ASTM  D854) 2.808 2.808
FINAL PARAMETERS 3 ksf 1 ksf
MOISTURE (%) 15.76 17.95
DRY DENSITY (PCF) 121.53 116.55
VOID RATIO 0.442 0.504
SATURATION (%) 100.00 100.00
DIAMETER (IN.) 2.415 2.415
HEIGHT (IN.) 0.966 0.971
NORMAL STRESS (ksf) 3.00 1.00
PEAK STRESS (ksf) 2.55 1.62
PEAK STRAIN (%) 12.42 14.49
RESIDUAL STRESS (ksf) 2.40 1.61
RESIDUAL STRAIN (%) 15.00 15.00
RATE (IN/MIN) 0.00604 0.00604
DIAMETER-TO-HEIGHT RATIO 2.499 2.488

REMARKS: Consolidation data inconclusive. Default minimum shear rates used per ASTM
D3080

n/a
n/a

DEPTH (ft): 6.5-7.5 ft 24.8 1161

C(psf)

PEAK:

SAMPLE TYPE: In-situ RESIDUAL: 24.2 1100

DESCRIPTION: See exploration logs
ASTM D4318

LIQUID LIMIT
PLASTIC LIMIT:

SAMPLE ID: B3@6.5-7.5
SPECIMEN INFORMATION STRENGTH

PARAMETERS ɸ°

17278 Golden Valley Parkway | Lathrop, CA 95330 | T: (209) 835-0610 | F: (888) 279-2698 | www.engeo.com

TESTED BY: K. Lecce
REVIEWED BY: J. Moriarty

14368.000.215 PHLAB
PROJECT LOCATION: San Jose, CA

REPORT DATE: 8/31/2023

CLIENT: Baez Geotechnical Group, Inc.
PROJECT NAME: G367.01 - Camden

PROJECT NO:
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0 0

SPECIMENS 1 2 3

EXUDATION PRESSURE (psi) 440 319 133

0 EXPANSION PRESSURE (psf)

R-VALUE 81 64

REPORT DATE:

PROJECT NAME:

CLIENT: Baez Geotechnical Group, Inc.

 DRY DENSITY (pcf)

0

131.5 131.1 129.4

61
TEST RESULT

R-VALUE AT EXUDATION PRESSURE OF 300 psi

EXPANSION PRESSURE (psf) AT EXUDATION PRESSURE OF 300 psi

30

11.09.79.0MOISTURE CONTENT (%)

R-VALUE TEST REPORT
CTM 301

2213 Plaza Drive | Rocklin, CA  95765 | T: (916) 786-8883 | F: (888) 279-2698 | www.engeo.com

TESTED BY:

REVIEWED BY:

14368.000.215 PHLAB

G367.01 - Camden

San Jose, CA

8/29/2023

M. Ryan

M. Gilbert

PROJECT LOCATION:

PROJECT NO:

TP1@1-5

SAMPLE ID

See exploration logs TP1 at 1 to 5 feet

SAMPLE LOCATIONMATERIAL DESCRIPTION
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APPENDIX D 

CERCO Analytical Corrosion Test Results 



CERCO 
analytical 

30 August, 2023 1100 Willow Pass Court, Suite A 

Ms. Stefanie Parman 
Baez Geotechnical Group, Inc. 
P.O. Box296 
Oakdale, CA 95361 

Subject: Project No.: 0367.01 

Job No. 2308055 
Cust. No. 13042 

Project Name: Camden A venue-San Jose, CA 
Corrosivity Analysis - ASTM Methods 

Dear Ms. Parman: 

Concord, CA 94520-1006 

925 462 2771 Fax. 925 462 2775 
www.cercoanalytical.com 

Pursuant to your request, CERCO Analytical has analyzed the soil sample submitted on August 28, 2023. 
Based on the analytical results, this brief corrosivity evaluation is enclosed for your consideration. 

Based upon the resistivity measurement, this sample is classified as "moderately corrosive". All buried 
iron, steel, cast iron, ductile iron, galvanized steel and dielectric coated steel or iron should be properly 
protected against corrosion depending upon the critical nature of the structure. All buried metallic pressure 
piping such as ductile iron firewater pipelines should be protected against corrosion. 

The chloride ion concentration reflects none detected with a reporting limit of 15 mg/kg. 

The sulfate ion concentration is 16 mg/kg and is determined to be insufficient to damage reinforced 
concrete structures and cement mortar-coated steel at this location. 

The sulfide ion concentrations reflect none detected with a reporting limit of 50 mg/kg. 

The pH of the soil is 6. 7 4, which does not present corrosion problems for buried iron, steel, mortar-coated 
steel and reinforced concrete structures. 

The redox potential is 170-mV and is indicative of potentially "moderately corrosive" soils resulting from 
anaerobic soil conditions. 

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in 
nature. For specific long-term corrosion control design recommendations or consultation, please call JDH 
Corrosion Consultants, Inc. at (925) 927-6630. 

We appreciate the opportunity of working with you on this project. If you have any questions, or if you 
require further information, please do not hesitate to contact us. 

' 
Very truly yours, 
CERCO ANALYTICAL, INC. 

}) [/L ~r 

J. Darby Howard, Jr., P.E. 
President 

JDH/jdl 
Enclosure 



Client: 
Client's Project No.: 

Client's Project Name: 

Date Sampled: 

Date Received: 

Matrix: 

Authorization: 

Job/Sample No. 

2308055-001 

Method: 

Reporting Limit: 

Date Analyzed: 

Chemist 

Baez Geotechnical Group 

G367.01 

Camden A venue-San Jose, CA 

15-Aug-23 

28-Aug-23 

Soil 

Signed Chain of Custody 

Sample I.D. 

TPl @ 1-5' 

Redox 

(mV) 

170 

ASTM D1498 

-

29-Aug-2023 

pH 

6.74 

ASTMD4972 

-

29-Aug-2023 

Conductivity 

(umhos/cm)* 

-

ASTMD1 125M 

10 

-

* Results Reported on "As Received" Basis 

N.D. - None Detected 

Oualitv Control Summarv - All laboratory quality control parameters were found to be within established limits 

Resistivity 

(100% Saturation) 

(ohms-cm) 

4,800 

ASTMG57 

-

29-Aug-2023 

Sulfide 

(mg/kg)* 

N.D. 

ASTMD4658M 

50 

29-Aug-2023 

- ~ n ~ l ~ t ~?i 
1100 Willow Pass Court, Suite A 

Concord, CA 94520-1 006 

925 462 2771 Fax. 925 462 2775 

www.cercoanalyt ical.com 

Date of Report: 

Chloride 

(mg/kg)* 

N.D. 

ASTMD4327 

15 

29-Aug-2023 

30-Aug-2023 

Sulfate 

(mg/kg)* 

16 

ASTMD4327 

15 

29-Aug-2023 

Page No. I 



Chain of Custody Page 1 of 1 

Concord, CA 94520-1006 
[ 4622771 

Fax • 462 2775 

Job No. CU# C lient Project I.D. Schedule 
I 0 367.01 ll l:zo'-1~1□1 Camden Avenue I Analvte 11 

Full Name Stefanie Parman, Phone Office (209) 602-6569 ANALYSIS 
smp@baezgeotechnicalg roup.com 

Company and/or Mailing Address Cell (209) 602-6569 
<ii ~ Q 

Baez Geotechncial Group, PO Box 296, Oakdale, CA 95361 0 .9 ·-= 0 
~ Q ...... 

0.) I .2 
Sample Source 0 .9 -0 V, "' p., 0.) > -0 > 0.) 0.) 

~ ·- - -0 µ,l 6367.01- Camden Avenue- San Jose, CA X ·;:: - "' 0 cS 0 -~ 2 !J:l <+-c 
-0 

:I: - e "5 -~ 
0.) :::l OJ "' 

... 
Lab No. Samplel.D. Date Time Matrix Contain. Size Preserv. Qtv. 0::: c.. en 0::: en en o:l 

I TPl@l-5' 8/15/23 s Baggy 1 X X X X X X X 

OW - Drinking Water rJ) HB - Hosebib E-< Total No. of Containers CJ Relinquished By:~ _ ~ Date z 
~ GW - Ground Water 0 PV - Petcock Valve 

~ 
... .al Rec'd Good Cond/Cold D SW - Surface Water ~ PT - Pressure Tank u 

Received By: }\-~ Jd~ c::: < PH - Pump House 
.al 

CJ Date E-< WW - Waste Water ... c::: 
Conforms to Record 

~ Water 
;;.. 

RR - Restroom .al 

~ ,.,J 

CJ SL- Sludge GL- Glass ~ Temp. a t Lab -•c 
Relinquished By: 77 i:Q Date 

S - Soil ~ PL- Plastic < 
Sampler J Product < ST - Sterile "1 

Comments: Received By: Date 

THERE IS AN ADDITIONAL CHARGE FOR EXTRUDING SOIL FROM METAL TUBES 
Relinquished By: Date 

Email Adddr.ess sm p@baezgeotechnical group.com Received By: Date 

Date Sampled Date Due 

8/ 15/2023 Standard 

ASTM 

-g/}'-f/23 Time 

~ /z '3/1_,{ime 2-:3~ 
" Time 

Time 

Time 

Time 
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Operation & Maintenance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OPERATION AND MAINTENANCE 
INFORMATION: 

I. PROPERTY INFORMATION: 

I.A. PROPERTY ADDRESS: 

5670 CAMDEN AVENUE 
SAN JOSE CA 

1.B. PROPERTY OWNER: 

MANA HANALEI LLC 

11. RESPONSIBLE PARTY FOR MAINTENANCE: 

II.A. CONTACT: 

SCOTT MURRAY 

11.8 . PHONE NUMBER OF CON TACT: 

408-406-6000 

EMAML.SM@MANAINV.COM 

11.C. ADDRESS: 

5927 BALFOUR CT SUITE 208 

CARLSBAD CA 92008 

PROJECT SITE INFORMATION: 
1. SOILS TYPE: CLAYEY SANO WITH GRAVEL 

2. GROUND WATER DEPTH:~ 

3. NAME OF RECEIVING BODY: GUADALUPE RIVER 

4. FLOOD ZONE: Q 

S. FLOOD ELEVATION ~F APPLICABLE):~ 

SOURCE CONTROL MEASURES: 

1. BENEflCIAL LANDSCAPING. 
2. USE Of' WATER EFFICIENT IRRlGA TION SYSTEMS. 
3. MAINTENANCE (PAVEMENT S~EPING, CATCH BASIN CLEANING. 

GOOD HOUSEK£EPING). 
4. STORM DRAIN LABELING. 

SITE DESIGN MEASURES: 

1. DIRECT RUNOFf FROM ROOFS, SIDEWALKS, PATIOS TO 
LANDSCAPED AREAS. 

2. PLANT TREES ADJACENT TO AND IN PARKING AREAS AND 
ADJACENT TO OTHER IMPERVIOUS AREAS. 

TABLE 1 
ROUTINE MAINTENANCE ACTIVITIES FOR SUBSURFACE INFILTRATION TRENCHES 

NO. MAINTENANCE TASK FREQUENCY OF TASK 

MONITOR OBSERVATION WELL TO CONFIRM THAT THE SUBSURFACE INFILTRATION 

1 
SYSTEM HAS DRAINED DURING DRY SEASON. IF INSPECTION INDICATES THAT THE ANNUALLY, DURING DRY SEASON 
SYSTEM IS PARTIALLY OR COMPLETELY CLOGGED, RESTORE TO DESIGN 
CONDITIONS. 

REMOVE OBSTRUCTIONS, DEBRIS AND TRASH NEAR INLET AND DISPOSE OF 
MONTHLY DURING WET SEASON, 

2 OR AS NEEDED AFTER STORM 
PROPERLY. 

EVENTS 

CHECK OBSERVATION WELL 2 TO 3 DAYS AFTER STORMS TO CONFIRM DRAINAGE. MONTHLY DURING WET SEASON, 
3 THE SUBSURFACE INFILTRATION SYSTEM SHOULD COMPLETELY DEWATER WITHIN OR AS NEEDED AFTER STORM 

3 DAYS (PREFERRED) OR WITHIN 5 DAYS TO AVOID MOSQUITO PRODUCTION. EVENTS 

4 
CHECK FOR EROSION AT INFLOW OR OVERFLOW STRUCTURES. REPAIR AS I MONTHLY, OR AS NEEDED AFTER 
NECESSARY. STORM EVENTS 

MONTHLY, OR AFTER LARGE 

5 
INSPECT SUBSURFACE INFILTRATION SYSTEM USING THE ATTACHED INSPECTION STORlvl EVENTS, AND AFTER 
CHECKLIST. REMOVAL OF ACCUMULATED 

DEBRIS OR MATERIAL 



THIS PAGE INTENTIONALLY LEFT BLANK 


	1 App J div page
	J - Hydromodification Report
	zz blank page  blank



