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1.0 INTRODUCTION

This report documents characteriza tion of soil and groundwater in the vicinity of t he pipeline
excavation planned for the Rodgers Creek Fault Crossing Project on Sonoma Avenue in Santa
Rosa, California.

The objective of the characterization was to provide data to

1. Evaluate need for potential treatment of groundwater prior to discharge to the sewer if
pumping of groundwater is required during the excavation work;

2. Profile soil and obtain an approval letter for landfill disposal or re-use of the so il as
appropriate; and

3. Assess properties of soil and groundwater for that may be needed for calculations to
evaluate potential migration of contaminants in groundwater associated with excavation
and dewatering.

The location of the project site is provided as Figure 1.

2.0 PRE-FIELD ACTIVITIES

Pre-field activities included obtaining a drilling permit from the County of Sonoma — Department
of Health Services Environmental Health Division and an encroachment permit from the City of
Santa Rosa. A business Tax license was also obtained from the City of Santa Rosa as part of
the encroachment permit requirements.

The soil boring locations were marked and Underground Services Alert (USA) was notified more
than two working days before the drillinga  ctivities. In addition, NorCal Geophysical was
subcontracted to locate utilities in the vicinity of the proposed borings.

3.0 SOIL AND GROUNDWATER CHARACTERIZATION
FIELD ACTIVITIES

On December 12 and 13, 2011, PeneCore Drilling advanced seven temporary soil b orings (SB-
01 through SB-07) to depths ranging between 15 and 25 feet below ground surface (bgs). Prior
to drilling at each location, PeneCore Drilling cut the road surface with an asphalt core cutter
and cleared the initial 5 feet of each boring with a hand auger as an ad ditional check for utilities.
One location (SB-05) was only hand augered to 2.5 feet below ground surface be cause large
cobbles at this depth made hand augering unmanageable. The borings were then drilled to total
depth with a Geoprobe rig using continuous core direct-p ush technology (DPT). The boring
locations along Sonoma Avenue are shown on Figure 2.
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Continuous cores of soil were collected during drilling in 5-foot long acetate liners in order to log
lithology, determine the depth to first water, and obtain soil samples. A Photo-lonization
Detector (PID)was us ed during logging activities to screen the soil for Volatile Organic
Compounds (VOCs). Soil borings SB-01 through SB-06 were logged by a field geolo gist, under
the supervision of a California Registered Geologist, using the United Soil Classification System
(USCS). Soil boring S B-07 was not logged d ue to time constraint s; however t he soil was
examined to evaluate soil permeability and d epth to water. Soil bori ng logs are provided in
Appendix A. Depths to groundwater estimated during drilling ranged from 8 to 14.8 feet bgs and
are posted at each boring location on Figure 2.

Soil samples were collected from two depths at each boring location to provide a representative
profile of the soil that will be excavated during the pipeli ne installation. The samples were
stored in a cooler with ice and sub mitted to K-Prime Laboratory in San ta Rosa under standard
chain-of-custody protocols. In accordance with soil sampling plan and chemical analyte s
approved by the County, the laboratory combined these samples into four composite sample s
(C1-Comp through C4-Comp) and analyzed for the following:

e Total Petroleum Hydrocarbons (TPH) gaso line; Benzene, Toluene, Ethylbenzene, Total
Xylenes (BTEX); and MtBE by Environmental Protection Agency (EPA) Method 8260

e TPH diesel by EPA Method 8015modified

¢ Oil and Grease by Standard Method 5520 with Silica Gel Cleanup (EPA Method 3630C)

e CAM 17 Metals (If total lead greater than 50 ppm, then also analyze for STLC lead)

e VOCs by EPA Method 8260

In addition, one composite sample (C1-Comp) was analyzed for

e Phenol by EPA Method 8270;

e Polychlorinated biphenyls (PCBs) by EPA Method 8080;

e Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270; and
e RCI (Reactivity, Corrosivity, Ignitability.

A schematic illustration of the composite soi | samples is shown below and Table 1 lists the
discrete depths for each boring that comprise each composite sample.
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SCHEMATIC ILLUSTRATION OF SOIL SAMPLES FOR COMPOSITE SAMPLES

Sample Cl-Comp C2-Comp C3-Comp C4-Comp
Boring:] 1 2 3 4 5 6 7
2.c1-1 .02-1 .c2-3 .c3-3
5
C2-4
10 C1-3 C3-1 C4-1
C3-2
C1-2 C3-4 C4-2
15
Cil-4 C2-2
18

Following drilling, grab groundwater samples were collecte d at SB-01 through SB-05 within 1-
inch-diameter slotted schedule-40 Polyvinyl chloride (PVC) casing in serted in the temporary
borings. The groundwater samples were collected in laboratory certified clean containers using
polyethylene tubing with a check valve inserted into the PVC casing. The groundwater samples
were submitted to K-Prime Laboratory under standard chain-of-custody protocols for analysis of

¢ Volatile Organic Compounds (VOCs) and Gasoline-Range (TPH-G) by Method 8260;
o Diesel-Range (DRO) C12-C22 plus Motor Oil Range (HRO) C23-C34 by Method 8015;
e CAM 17 metals by ICPMS (EPA 6020); and

e Total Dissolved Solids (TDS) and pH

An attempt was made to collect groundwater samples from SB-06 and SB-07 from depths 20-25
feet bgs and 18-23 fe et bgs, re spectively, however not enough w ater accumulated in the
borings during the time available. SB-06 an d SB-07 were left open for 90 minutes and 25
minutes, respectively.

The PVC casing was r emoved from each boring followin g sampling and the b orings were
grouted to the surface the same day as they were drilled. In accordance with encroachment
permit guidelines, a cement plug followed by an asphalt patch was placed at the top foot of each
boring.
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4.0 RESULTS

The results from the soil and groundwater inve stigation conducted on December 12 and 13,
2011 and discussion relevance to t he proposed pipeline excavation pl anned for the Rodgers
Creek Fault Crossing Project follow below.

4.1 Soil Sampling Results

Chemical analytical results for the soil samples are summarized by Table 1, which also provides
acceptance criteria for the Sono ma County Central L andfill'. Th e laboratory reports for
chemical analyses for the soil samples are provided in Appendix B. A summary of the soil
sampling results for composite samples C-1-Comp through C-4-Comp is provided below:

Samples C-1-Comp through C-4-Comp

e For all four composite samples, TPH-gasoline, TPH-diesel, MTBE, and BTEX were
below the laboratory method reporting limits a nd below the acceptan ce limits for the
County Central Landfill.

e Detected metals were all below the acceptance limits for County Central Landfill.

Sample C-1-Comp (additional analytes)

e Phenol and PCBs were not detected above method reporting limits, and were below the
Central Landfill acceptance limits

e Soil pH was within the acceptable range

e The soil ignitability, or flashpoint, was within the acceptance limits.

The laboratory analytical reports were provided to the County of Sonoma Pu blic Works-
Integrated Waste Division (SCPWIDW). Based on these results the County determined that the
soil to be excavated for the Rodgers Creek Fault Crossing Project can be accepted by the

Central Landfill as non-hazardous waste. A soil di sposal application was prepared to obtai n
approval from the SCPWIDW for disposal of so il for the pipeline replacement project at the
County Central Landfill.

4.2 Soil Lithology

Soils observed in the soil borings ranged from low permeability clays to high permeability sandy
gravels. With the exce ption of boring SB-2, which was nearly all sand, much of th e soil in the
borings consisted of clays and silts. Boring logs are provided in Appendix A.

Permeability of the shallow soils be neath Sonoma Ave ap pears to ge nerally decrease to the
west along the pipeline excavation alignment from Macklyn Avenue to Doyle Park Drive (Figure
2). As explained above, the wester nmost borings (SB-06 and SB-07) did not produ ce enough
water to collect groundwater samples.

! County of Sonoma Department of Public Works (CSDPW), 2009. Refuse Bulletin Number 100 - Landfill Procedure
for Handling and Disposing of Contaminated Soil. County of Sonoma, Department of Transportation and Public
Works Integrated Waste Division Operations. Petaluma, CA. July 2009.
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Based on the substantia | portion of fine-grained sediment observed in the soil near the water
table, and low production rate of groundwater in the temporary borings, we expect low rates o f
groundwater infux into e xcavations up to depths of twenty feet below Sonoma Ave. However,
based on monitoring da ta recorded at wells in the general vicinity, the depth to gr oundwater
varies seasonally and from vyeartoyearasaf unction of rainfall, and for sh allower groundwater
conditions influx of groundwater could be considerably higher.

4.3 Groundwater Sampling Results

Results of chemical analyses of the groundwater samples are summarized by Table 2, including
the depths at which the samples were collecte d. The laboratory analytical reports are provided
in Appendix B. The groundwater chemical analytical data are compared to the City of Santa
Rosa requirements for one time  discharge permits® to a ssess if groundwater potentially
extracted during constr uction is likely to require treatment prior to dischargeto  the sewer.
Potential exceedances of the City’s discharge r equirements include de tection of P CE in one
groundwater sample and levels of total lead above the limitof 0.3 mg/L infour of the five
groundwater samples.

PCE was detected in one of the five groundwater samples (SB-02) at a concentration of 0.005
milligrams per liter (mg/L). Although 0.005 mg/L, which is equivalent to Sug/L, is the California
MCL for drinking water, the City apparently prohibits discharge to the sewer of water with any
detection of PCE. Although PCE was detected at SB-02 at the MCL level in a g roundwater
sampled collected from a depth between 15 and 18 feet, it is possible t hat groundwater will not
be encountered inth e vicinity of SB-2 during excavation activitie s. Estimate d depth to
groundwater was 14.8 feet bgs duri ng drilling of SB-2. Ho wever, based on the SWCA’s 60%
design drawings dated 4 November 2011, the design depth of the pipeline in the vicinity of SB-
02 is approximately 12 ft. Thus, groundwater may not be e ncountered in the excavation in this
area. Furthermore, if groundwater containing low levels of PCE is extracted during excavation
dewatering activities it will likely be mixed in a holding tank with groundwater from other portions
of the of the excavation where PCE was not detected. = Mixing and aeration of groundwater
associated with discharge into a holding tank may resultin PCE level s below the laboratory
reporting limit of 0.5 ug/L (0.0005 mg/L).

Because of the detect ion of PCE in one gr oundwater sample, we recommen d that any
groundwater extracted during the excavation activity should be stor  ed in temporary holding
tanks and analyzed prior to discharge. If PCE is detected in the holdin g tank, the water could
be aerated or run through granular activated carbon to remove  PCE for compliance with the
City’s discharge permit requirements. Alternatively, the volume of water may be small enough
that it might be more cost-effective to have it removed for offsite disposal.

Total Lead was detected in four of the five groundwater samples at concentrations above the
City’s discharge limit of 0.3 mg/L. However, the grab ground water samples collected

from the te mporary borings were very turbid a nd most of the lead detected in the unfiltered
water samples is associated with suspended sediment, not dissolved in the water.  The data
provided by Table 2 shows that after removal of suspe nded sediment from the water, the

2 City of Santa Rosa, 2001. One Time Wastewater Discharge Permit Application Information. City of Santa Rosa,
Utilities Department. Santa Rosa, CA. http://ci.santa-rosa.ca.us/departments/utilities/treatment/
environmentalcompliance/ Pages/ GWOneTimeWWDischarge.aspx
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concentrations of dissolved lead w ere below the laboratory detection limit of 0.1 ug/L (0.0001
mg/L) in all five groundwater samples.

The City’s discharge p ermit also requires sediments to be removed from water prior t o
discharging to the sewer. Based on the non-detect laboratory analyses for dissolved lead in the
groundwater samples, after removal of sediment, the concentration of lead in any groundwater
extracted during the excavation process will be well below the City’s discharge req uirement of
0.3 mg/L. Suspended sediment can be settled out in holding tanks or removed b y running the
water through filters prior to discharging the water to the City sewer.

5.0 CONCLUSIONS

The following conclusions are based on the ch aracterization of soil and groundwater in borings
installed beneath Sonoma Ave on December 12 and 13, 2011:

e Depth to groundwater was in the range of 13 to 15 feet along the majority of the alignment of
the proposed excavation.

e Groundwater was shallower (approximately 8 feet deep) in a boring between Alderbrook and
Midway Drive near the east end of the proposed excavation.

e Soil to be excavated for the pipeline installat ion is non-hazardous a nd has been pre-
qualified for acceptance by the County’s Central Landfill in Petaluma.

o PCE was detected at the MCL (5 ug/L) in groundwater collected in one boring. Because the
City prohibits discharge of water with any detection of PCE to the sewer, if groundwater is
extracted during the construction it should b e stored temporarily in  holding tanks and
analyzed for volatile or ganic compounds by Method 8260 prior to d ischarge to the City
sewer. If necessary, PCE could be removed from the water by aeration or running the water
through granular activated carbon.

e If groundwater is extracted during the construction, sediment will need to be removed by
gravity settling or filtration prior to discharge to comply with the City’s discharge
requirements. Based on the laboratory analytical results, removal of sediment will achieve
compliance with discharge limits for lead.
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Tablel
Soil Chemistry Results
Environmental Characterization of Soil and Groundwater
Rodgers Creek Fault Crossing Project, Santa Rosa, California

Sample D C1-Comp C2-Comp C3-Comp C4-Comp
Sample Locations SB-01 and SB-02 SB-03 and SB-04 | SB-05 and SB-06 SB-07 Screening Criteria
Sample Date 12-Dec-11 12-13-Dec-11 13-Dec-11 13-Dec-11 g
L aboratory K-Prime, Inc. K-Prime, Inc. K-Prime, Inc. K-Prime, Inc.
Soil Chemistry Results-TPH, BTEX, MTBE, Qil and Grease, Phenol, PCBs, and SV OCsl (mg/kQg) Screening Limit (mg/kg)
gopgg ND <1.00 ND <1.00 ND <1.00 ND <1.00 <50
TPH-d
80158 ND <10.0 ND <10.0 ND <10.0 ND <10.0 100
Qi aI:OI'El\GArease ND <0.50 ND <0.50 ND <0.50 ND <0.50 NA
Phenol
8970 ND <0.660 NA NA NA 5
PCBs
5082 ND <0.100 NA NA NA 5
MTBE
8960 ND <0.00154 ND <0.00149 ND <0.00151 ND <0.00152 ND
ngzzne ND <0.00154 ND <0.00149 ND <0.00151 | ND <0.00152 0.01
Totd g;égm'“m ND <0.00154 ND <0.00149 ND <0.00151 | ND <0.00152 15
Ethyég‘;gze”e ND <0.00154 ND <0.00149 ND <0.00151 | ND <0.00152 15
Xg'ZeGT ND <0.00308 ND <0.00298 ND <0.00302 | ND <0.00304 15
STLCLimit | TTLC Limit
Total Metal k
o s (mg/kg) (mg/L) x 10 (ma/ka) STLC (mg/L)
Antimony ND <2.50 ND <2.50 ND <2.50 ND <2.50 150 500 15
Arsenic 3.37 4.24 2.72 ND <2.50 50 500 5
Barium 149 174 158 124 1000 10,000 100
Beryllium ND <2.50 ND <2.50 ND <2.50 ND <2.50 7.5 75 0.75
Cadmium ND <2.50 ND <2.50 ND <2.50 ND <2.50 10 100 1
Chromium (V1) 0.388 1.22 0.667 0.581 50 500 5
Total Chromium? 72.8 106 69.1 57.3 Cr (111) 5600 [ Cr (111) 2500 | Cr (I11) 560
Cobalt 135 20.4 16.6 11.3 800 8,000 80
Copper 25.3 27.5 22.7 21.1 250 2,500 25
Lead 5.70 6.44 6.13 414 50 350 5
Mercury ND <0.100 ND <0.100 ND <0.100 ND <0.100 2 20 0.2
Molybdenum ND <2.50 ND <2.50 ND <2.50 ND <2.50 3500 3,500 350
Nickel 101 160 107 60.1 200 2,000 20
Selenium ND <2.50 ND <2.50 ND <2.50 ND <2.50 10 100 1
Silver ND <2.50 ND <2.50 ND <2.50 ND <2.50 50 500 5
Thallium ND <2.50 ND <2.50 ND <2.50 ND <2.50 70 700 7
Vanadium 42.8 50.6 39.0 27.4 240 2,400 24
Zinc 47.1 49.8 43.2 38.2 2500 5,000 250
Reactivity (mg/kg), Corrosivity (pH), Ignitability (°F) CEMEETUIACEERE LSS | REFEiile
Limit Limit
Sulfide ND NA NA NA <100 mg/kg 50 mg/kg
Cyanide ND NA NA NA <10 mg/kg 1 mg/kg
pH range3 84 NA NA NA 5t010 NA
Flashpoint (°F) >220 °F NA NA NA >140°F or 60 °C 100 °For 50°C
Abbreviations: Notes:
BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes !Semi-V ol atile Organic Compounds (SVOCs) were analyzed for C1-Comp and were not
°C - degrees Celsius detected above method reporting limits
Cr - Chromium 2 Groundwater was not analyzed for Cr l1l. Lab analysisfor Total Chromium is compared to Cr
°F - degrees Fahrenheit [11. All detections are below screening limits for Cr I11.
ma/kg - milligrams per kilogram %pH range is reported in pH units.
mg/l - milligram per liter
MTBE - Methyl Tert-Butyl Ether Composite Soil Sample Locations
NA - not applicable Soil Boring Depth Collected
ND - not detected above laboratory reporting limits Sample D L ocation (feet bgs)
PCBs - Polychlorinated biphenyls C1-Comp SB-01 25-3.5and 14-15
STLC - Soluble Threshold Limit Concentration SB-02 9-10and 17-18
STLC Limit - The limit at which a compound must be run for STLC analysis (10 x STLC) C2-Comp SB-03 25-35and 17-18
TPH-g - Total Petroleum Hydrocarbons as Gas SB-04 2.5-3.5and 9-10
TPH-d - Total Petroleum Hydrocarbons as Diesel C3-Comp SB-05 9-10 and 12-13
TTLC - Total Threshold Limit Concentration SB-06 2.5-3.5and 14-15
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Table 2
Groundwater Chemistry Results
Environmental Characterization of Soil and Groundwater
Rodgers Creek Fault Crossing Project, Santa Rosa, California

Analytes Required for Discharge Evaluation (mg/L)

Depth to Sample Summation | Total Toxic L ead, Dissolved
Sample Water Depth PCE TPH-g TPH-d of TPH-gand [ Organics Lead, Total (mg/L)

L ocation (feet bgs)* Sample D (feet bgs) | Sample Date | Laboratory EPA 8260 EPA 8015 EPA 8015 TPH-d EPA 8260 |Total BTEX | EPA 200.8 EPA 200.8
SB-01 8.0 SB-01-10-15' 10-15 12-Dec-11 | K Prime, Inc. | ND <0.0005 ND <0.050 ND <0.057 ND <0.107 ND ND 0.928 ND <0.0001
SB-02 14.8 SB-02-15-18' 15-18 12-Dec-11 | K Prime, Inc. | ND <0.0005 ND <0.050 ND <0.057 ND <0.107 0.00055 ND 0.626 ND <0.0001
SB-03 14.2 SB-03-13-18' 13-18 12-Dec-11 | K Prime, Inc. 0.0050 ND <0.050 ND <0.057 ND <0.107 0.0050 ND 0.343 ND <0.0001
SB-04 14.0 SB-04-15-20' 15-20 13-Dec-11 | K Prime, Inc. | ND <0.0005 ND <0.050 ND <0.057 ND <0.107 ND ND 0.397 ND <0.0001
SB-05 14.0 SB-05-15-20' 15-20 13-Dec-11 | K Prime, Inc. | ND <0.0005 ND <0.050 ND <0.057 ND <0.107 ND ND 0.180 ND <0.0001

Bcreening Criteria - Maximum Discharge Amount (mg/L) 0.0° NA NA 100 2.13 2.0 0.3 NA

Abbreviations:

< - less than

bgs - below ground surface

BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes

mg/L - milligrams per liter
NA - Not Applicable

ND - not detected above laboratory reporting limits
PCE - Tetrachloroethylene

TPH-g - Total Petroleum Hydrocarbons as Gas
TPH-d - Total Petroleum Hydrocarbons as Diesel

: exceeds maximum discharge amount

Notes:

1 - Approximate depth to water observed during drilling

2 - Maximum Discharge Amount based on City of Santa Rosa - One Time Wastewater Discharge Permit Application Information

http://ci.santa-rosa.ca.us/departments/utilities/treatment/environmental compliance/Documents/Information%20Package%20Form%20ECS-01.pdf

3 - Tetrachloroethylene at any concentration is prohibited and shall not be discharged to the sanitary sewer
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KEY - MMI SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/11/12

1111 BROADWAY, 6th FI PROJECT Santa Rosa Aqueduct at Rogers Creek Fault
Oakland, CA 94607
Tel: (510) 836-3034 PROJECT LOCATION Sonoma Ave., Santa Rosa, CA
Fax: (510) 836-3036 PROJECT NUMBER MMW595
( GS FORM:
KEY SHEET - CLASSIFICATIONS AND SYMBOLS ] [ oo o
( “
EMPIRICAL CORRELATIONS WITH STANDARD PENETRATION RESISTANCE N VALUES *
N VALUE * CONSISTENCY UNCONFINED COMPRESSIVE N VALUE * RELATIVE
‘‘‘‘‘ (BLOWS/FT) 77 7 .7 ... STRENGTH (TONS/SQFT) . (BLOWS/FT)  DENSITY
0-2 VERY SOFT <0.25 0-4 VERY LOOSE
FINE 3-4 SOFT 0.25 - 0.50 COARSE 5-10 LOOSE
GRAINED 5-8 FIRM 0.50 - 1.00 GRAINED 11-30 MEDIUM DENSE
9-15 STIFF 1.00 - 2.00 31-50 DENSE
SOILS 16 - 30 VERY STIFF 2.00 - 4.00 SOILS >50 VERY DENSE
31-50 HARD >4.00
>50 VERY HARD
\ *ASTM D 1586; NUMBER OF BLOWS OF 140 POUND HAMMER FALLING 30 INCHES TO DRIVE A 2 IN. 0.D., 1.4 IN. I.D. SAMPLER ONE FOOT. ]
4 N
UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART PARTICLE SIZE IDENTIFICATION
MAJOR DIVISIONS SYMBOLS DESCRIPTIONS BOULDERS >300 mm
GRAVEL | CLEAN qu W ORAVEL e URES. COBBLES 75- 300 mm
AND GRAVELS 3 9 LITTLE OR NO FINES GRAVEL: COARSE 19.0-75 mm
GRAVELLY POORLY GRADED GRAVELS, . _
COARSE SOILS LITTlF_llilgsR NO |, \<| GP| " GRAVEL-SAND MIXTURES, GRAVEL: FINE 4.75-19 mm
GRAINED 49 LITTLE OR NO FINES SAND: COARSE 2.00 - 4.75 mm
MORE THAN SAND: MEDIUM 0.425 - 2.00 mm
E GRAVELS 4 SILTY GRAVELS, GRAVEL-
SOILS SO | wiTH EINEs [ CM| T sanp-siLT MiXTURES SAND: FINE 0.075 - 0.425 mm
FRACTION | APPRECIABLE |* SILT 0.075 - 0.002 mm
CLAYEY GRAVELS, GRAVEL
RELANED 2N AMODNT OF % GC| " SAND-CLAY MIXTURES CLAY <0.002 mm
SAND CLEAN WELL GRADED SANDS, WELL GRADED - HAVING WIDE RANGE OF GRAIN SIZES AND APPRECIABLE
MORE THAN AND SANDS GRAVELLYN%AQBELSUTTLE OR AMOUNTS OF ALL INTERMEDIATE PARTICLE SIZES
50% OF SANDY S SOORLY GRADED SANDS POORLY GRADED - PREDOMINANTLY ONE GRAIN SIZE, OR HAVING A RANGE OF
@é}'&@'@é SOILS LITTIF_E\‘gSR NO |l S | GRAVELLY SANDS. LITILE OR SIZES WITH SOME INTERMEDIATE SIZES MISSING
THAN NO. S NO FINES
MOSEVE | NOSEAN [ sanps [T gl survsmios s
COARSE | WITH FINES [111 \ <
PASSING NO.4 | ARTRECIABLE |2 SC | CLAYEY SANDS, SAND-CLAY PLASTICITY CHART
SIEVE FINES MIXTURES
INORGANIC SILTS AND VERY FINE sANDs, || 60 ‘/
ML | n S FE s Aot L7
FINE SILTS LIQUID LIMIT INORGANIC CLAYS OF LOW TO MEDIUM P 50 /, //
GRAINED | AND | LESSTHANS0 [//] CL | PAALESHARR ameste || | Mook AW
/
SOILS CLAYS ! oL ORGANIC SILTS AND ORGANIC g‘ | 40 P /
| SILTY CLAYS OF LOW
i PLASTICITY T g %0 4 PI=0.7B(LL-20)
/
wi| iR, (|
MATERIAL SILTS Llél'g[lz% IT_IIEI\QT / | 20 e //
FINER THAN ORGANIC CLAYS OF HIG
NO. 200 AND THAN 50 CH| “BlasTicirv. ratoiavs || T | MH or [OH
SIEVE SIZE CLAYS . Y 10 4
% ORGANIC CLAYS OF MEDIUM / TR
7/ OH TO HIGH PLASTICITY, ML or PL
ORGANICSLTS || 0
PEAT, HUMUS, SWAMP SOILS
HIGHLY ORGANIC SOILS PT WITH HIGH ORGANIC 0 10 20 30 40 50 60 70 80 90 100
[ CONTENT LIQUID LIMIT (LL) (%)
\ NOTE: DUAL SYMBOLS USED FOR BORDERLINE CLASSIFICATIONS L )
OTHER MATERIAL SYMBOLS WELL SYMBOLS SAMPLER AND OTHER SYMBOLS
. BENTONITE : .
| Sand BULK SAMPLE © Y Water Level at Time
: Drilling, or as Shown
silt BENTONITE : )
! Z 8EME¥T s SPOO : Y Static Water Level
PLIT SPOON :
P : MSL: Mean Sea Level
Siltstone/Claystone Silty Sand | FILTER PACK :
. STANDARD : MC: Moisture Content
Claystone oA\ Alluvium ; CONCRETE fSEF,NTfTRAT'ON TEST : pp: Dry Density
- | N
o © SA: Sieve Analysis
Shale Artificial Fill NATIVE/ SHELBY TUBE :
SLOUGH : PI: Plasticity Index
ey, N
Siltstone/Sandstone 2l Debris Fill CENTRAL- : i Erieti
IS Fi ZER SHELBY TUBE-NO Phi: Friction Angle
| RECOVERY . ¢: Cohesion
onglomerate Asphalt :
¢ K: Hydraulic Conductivity
g CORE :
. 1 Concre 1
Granitic ; ERELIMINARY PRAFT FOR RH w




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034

Fax: (510) 836-3036

START DATE 12/12/2011
FINISH DATE 12/12/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault
LOCATION Sonoma Ave., Santa Rosa, CA

SHEET 1 OF 1

N

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

PROJECT NUMBER MMW595 Elevation FT.MSL
GS FORM. LOG OF  SB-01
MMI BORING L )
SAMPLES
(D —
e} = Slo
MATERIAL S % ; >
DEPTH DESCRIPTION 8 E % E % <D,:§ TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > = ﬁ = % g
Moisture, Grain Size and Percentage, = w =] Q ~
Plasticity, Consistenc: /,Densncy', Other%Odor, > d z 8 [=]
ry Strength, Mineral Content) n x|
Asphalt road surface 0945 | Hand Auger to 5,
soil is logged from
TCLAY (CH). very dark aray (10YR 3/1). ma T T T T T T T ——— 7 cuttings
(CH), very dark gray (10YR 3/1), moist, high plasticity, stiff 0.0
i | C1-14 100 1050 | Collect Soil
2.5 Sample C1-1-2.5 at
_| Silty CLAY (CL), very dark gray (2.5Y 3/1), moist, medium plasticity, stiff | 0.0 1050
grades very dark grayish brown (2.5Y 3/2), decreasing silt, medium stiff 0.0 65% recovery for
5 7] the 5-10 foot drive.
Contacts are
— g estimated.
“| Clayey SAND (SC), dark grayish brown (10YR 4/2), very moist, fine sand, low plasticity | 65 v
- Wet at 8 feet -
0.1 Approximate water
———————————————————————————————————— - table based on
Poorly-graded SAND with silt and clay (SP-SC/SP-ML), very dark grayish brown (2.5Y 3/2), observation of core
wet, fine to medium sand, non-plastic, loose, sub-angular sand, grades to fine sand with depth sampler
10 10-11.75' - poor recovery, clay lense at top of core, very dark grayish brown (2.5Y 3/2), wet,
medium plasticity, soft
J Poorly-graded SAND (SP), very dark grayish brown (2.5Y 3i2), wet, fine to medium sand, [ -~ ".]
—nlrace coarse sand, non-plastic, mediumdense —r 7
— CLAY (CH), dark olive brown (2.5Y 3/3), wet, high plasticity, soft 7 | 75
— grades to very dark gray (2.5Y 3/1) / 1c12- 0.0 1130 | Collect Soil
"/ 145 Sample C1-2-14.5
15 — N 0.0 at 1130
Total Depth = 15 feet bgs
1-inch-dia PVC casing is installed after drilling to collect water sample SB-01-10-15'

CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING

DRILL MTHD  Direct Push ANGLE Vertical

DIAMETER (in) 2 BEARING  ------

LOGGERLZ REVIEWER GT P PRRINTIEH NoABS 2D

EORREVIEW
EEKEY T AND ABBREVIATIONS




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034
Fax: (510) 836-3036

LOG OF SB-02

[ GS FORM: ]

START DATE 12/12/2011
FINISH DATE 12/12/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault
LOCATION Sonoma Ave., Santa Rosa, CA
PROJECT NUMBER MMW595

Elevation FT.MSL

N

SHEET 1 OF 1

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

MMI BORING L )
SAMPLES
o —
e} = Slo
MATERIAL S % ; >
DEPTH DESCRIPTION 8 E % E % 2? TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > = ﬁ = % g
Moisture, Grain Size and Percentage, = w =] Q ~
Plasticity, Con3|stenc'¥|/,DenS|tcy', Other%Odor, > d z 8 [=]
ry Strength, Mineral Content) n x|
Asphalt road surface 1215 | Hand Auger to 5',
soil is logged from
\Silty CLAY (CL), dark gray (10YR 4/1), moist, medium plasticity, trace sand, very stiff cuttings
_| Well-graded SAND (SW), very dark grayish brown (10YR 3/2), moist, fine to medium sand, 0.0
sub-rounded, loose
i 100
 Poorly-graded Gravelly SAND (SP), very dark gray (10YR 3/1), moist, medium to coarse sand, |¢
fine to coarse gravel, non-plastic, loose, gravel is sub rounded, sand is angular to RN
5 fsubrounded _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _______ At S E
Poorly-graded SAND (SP), very dark grayish brown (10YR 3/2), moist, 100% fine sand, trace |- """ 0.0 50% recovery for
silt, non-plastic, medium dense the 5-10 foot drive.
. Contacts are
estimated.
i 50
_ | c1-34 0.0 [1350 | Collect Soil
10 9.5 Sample C1-3-9.5 at
a ) = 1350
Poor recover, assume same lithology 30% recovery for
_ the 10-15 foot
drive. Contacts are
estimated.
i 30
grades with trace medium sand
_ grades with medium and coarse sand, trace fine gravel, highly weathered at contact
a4 ] AvA
15 Poor_ly—graded SAND (SP), black (2.5/N), wet, 80% fine sand, 20% medium sand, non-plastic, 1 0.0 Approximate water
medium dense, sub-angular sand
table based on
n observation of core
sampler
i 30
) . . C1-4- 1400 | Collect Soil
grades to dark gray (5Y 4/1), 95% fine sand, 5% medium sand, trace silt 175 0.0 Sample C1-4-17.5
TTotal Depth = 18 feet bgs at 1400
1-inch-dia PVC casing installed after drilling to collect water sample SB-02-13-18'
CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING
DRILL MTHD  Direct Push ANGLE Vertical
DIAMETER (in) 2 BEARING = ------ T TEM:
LOGGERLZ REVIEWER GT P RRINTIFH NABSH 2D E KE@RT%ES?&%AND ABBREVIATIONS




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034
Fax: (510) 836-3036

N

START DATE 12/12/2011 SHEET 1 0F 1
FINISH DATE 12/12/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault

LOCATION Sonoma Ave., Santa Rosa, CA

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

PROJECT NUMBER MMW595 Elevation FT.MSL
GS FORM. LOG OF  SB-03
MMI BORING )
SAMPLES
(O] = .
S > 2o
MATERIAL o % ; >
DEPTH DESCRIPTION 8 E % E % <D,:§ TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > S|z |2 % g
Moisture, Grain Size and Percentage, = w S5|F |09 ~
Plasticity, Consistenc: /,Densncy', Other%Odor, > d z 8 [=]
ry Strength, Mineral Content) n x|
Asphalt road surface 1500 | Hand Auger to 5',
soil is logged from
- — - , cuttings
Silty CLAY (CL), very dark gray (10YR 3/1), dry, low plasticity, very stiff 0.0
i | C2-14 100 1545 | Collect Soil
2.5 Sample C2-1-2.5 at
_| SILT with sand and clay (ML), very dark grayish brown (10YR 3/2), moist, fine sand, low | 1545
plasticity, stiff
57 ] 03
i | 75
__Sﬁy_S/-m IZT(gMT EoWn_UHYE 473)_,@t7in_e s_arﬁ_noﬁ—aaac_ dense | RSN 75% recovery for
________________ _—— MAPM ] the 5-10 foot drive.
CLAY (CH), very dark gray (10YR 3/1), moist, high plasticity, very stiff Contacts are
10 / — estimated.
] | 0.0
i i 100
3 7 hvA
Sandy CLAY (CL), dark grayish brown (10YR 4/2), wet, fine sand, medium plasticity, soft 0.0 Approximate water
15 — table based on
observation of core
7, sampler
Well-graded SAND with silt and clay (SW-SM/SW-SC), dark grayish brown (10YR 4/2), wet,  [o.{}{- ‘;O"/;’ recovery for
fine to coarse sand, trace fine gravel, low plasticity, medium dense °0®6Tofd® 40 t © 5-18 foot
| DX NI 4 drive. Contacts are
__________________________________ IOHCH estimated.
Poorly-graded SAND with clay (SP-SC), dark grayish brown (10YR 4/2), wet, fine sand, low '»j'; /A C2-2-| 0.0 |1610 | Collect Soil
“[\plasticity, dense / 1175 Sample C2-2-17.5
Total Depth = 18 feet bgs at 1610
1-inch-dia PVC casing installed after drilling to collect water sample SB-03-13-18'

CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING

DRILL MTHD  Direct Push ANGLE

DIAMETER (in) 2 BEARING

LOGGERLZ REVIEWER GT P RRINTEH NoABSH 2D

EORREVIEW
EEKEY T AND ABBREVIATIONS




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034

Fax: (510) 836-3036

START DATE 12/13/2011
FINISH DATE 12/13/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault
LOCATION Sonoma Ave., Santa Rosa, CA

SHEET 1 OF 1

N

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

PROJECT NUMBER MMW595 Elevation FT.MSL
GS FORM. LOG OF  SB-04
MMI BORING L )
SAMPLES
(D —
e} = Slo
MATERIAL S % ; >
DEPTH DESCRIPTION 8 E % E % 9,:? TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > = ﬁ = & g
Moisture, Grain Size and Percentage, = w =] Q ~
Plasticity, Con3|stenc'¥|/,DenS|tcy', Other %Odor, > d z 8 [=]
ry Strength, Mineral Content) n x|
Asphalt road surface 0835 | Hand Auger to 5',
soil is logged from
CLAY with silt (CL), very dark grayish brown (10YR 3/2), dry, medium plasticity, stiff cuttings
i 0.0
i | C2-3- 100 0915 | Collect Soil
2.5 Sample C2-3-2.5 at
0915
—| grades moist, trace fine sand, increasing silt
__________________________________ /]
Silty CLAY with sand (CL), dark grayish brown (10YR 4/2), moist, fine to coarse sand, low 7 0.0
5 plasticity, very stiff 7
:_Sﬁy_S/m D_w_ith_cla_y (_Sl\T)_daTk Era_yls_h b_roWn_(1HYE 52)_,m_ois_t,Fn;s;nd_, lowtono o :H : 60% recovery for
-nplasticity, very dense  _ _ _ _ _ _ _ _ _ _ _ _ _ ____________ TR 60 the 5-10 foot drive.
| Well-graded Sandy GRAVEL with silt (W), very dark grayish brown (10YR 3/2), moist, fine to |ap<)\<)| Contacts are
coarse gravel, fine to coarse sand, very dense, angular to sub-angular gravel QUQAQ estimated.
<
| c2-4- 0.0 10930 | Collect Sail
- 9.5 Sample C2-4-9.5 at
10 | CLAY (CH), very dark gray (10YR 3/1), moist, high plasticity, very stiff, 5% reddish brown T 0930
coloration
i 90
trace fine sand, increasing moisture, grades soft
. . . — X
CLAY with sand (CL), very dar‘k gray (10YR 3/1), wet, fine sand, medium plasticity, very soft 0.0 Approximate water
15 —ngrades to Sandy CLAY at 14.5 B table based on
Grades to Clayey SAND (SC), dark grayish brown (10YR 4/2), wet, fine sand, low plasticity, observation of core
loose sampler
grades with alternating zones of Sandy CLAY and Clayey SAND
i 100
—1 Poorly-graded SAND with clay (SP-SC), dark gray (5Y 4/1), wet, fine sand, low plasticity, 0.3 Drill to 18 feet and
loose install PVC casing
_ to collect water
Poorly-graded SAND with silt (SP-SM), dark gray (5Y 4/1), wet, fine sand, trace medium sand, 100 ?gﬂg'.e fT“r’]’;‘
20 —khon-plastic, loose I _ formation is
Total Depth = 20 feet bgs producing water
1-inch-dia PVC casing installed after drilling to collect water sample SB-04-15-20' very slowly at this
depth. Decide to
drill two more feet
to expose more of
the wet formation.

CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING

DRILL MTHD  Direct Push ANGLE Vertical

DIAMETER (in) 2 BEARING  ------

LOGGERLZ REVIEWER GT P PRRINTIEH NoABS 2D

EORREVIEW
EEKEY T AND ABBREVIATIONS




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034

Fax: (510) 836-3036

START DATE 12/13/2011
FINISH DATE 12/13/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault
LOCATION Sonoma Ave., Santa Rosa, CA

SHEET 1 OF 1

N

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

PROJECT NUMBER MMW595 Elevation FT.MSL
oS EORM: LOG OF  SB-05
MMI BORING L )
SAMPLES
8 | & 5
MATERIAL 3 z NG Q
DEPTH DESCRIPTION 8 E % E % 9,:? TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > = ﬁ = & g
Moisture, Grain Size and Percentage, = w =] Q ~
Plasticity, Con3|stenc'¥|/,DenS|tcy', Other %Odor, > ] z 8 [a]
ry Strength, Mineral Content) n x|
Asphalt road surface 1220 | Hand Auger to
2.5', soil is logged
Silty CLAY with sand and gravel (CL), very dark brown (10YR 2/2), dry, fine to coarse sand, 100 01 from cuttings
fine gravel, low to medium plasticity, very stiff, rounded gravel
7 grades with fine and coarse gravel at 2.2', sub-rounded to round, grain size increasing with
depth, large cobbles at 2.5' bgs Hand Auger
N refusal at 2.5' at
large cobbles
— 2.5-5' not
sampled by driller
S TWelgraded Gravelly SAND with ciay and St (SW), very dark gray (10YR 3/1), moist, fine io ] 5-7.5' poor
coarse sand, fine to coarse gravel, dense, sub-angular sand recovery. Contact
T is estimated.
[ 60 (0.0
Poorly-graded SAND (SP), dark grayish brown (10YR 4/2), very moist, fine sand, non-plastic,
medium dense
—1 grades with clay at 8.8', low plasticity (SP-SC) Collect Soil
C3-1- 1315 | Sample C3-1-9.5 at
10 1 95 1315
[ 60% recovery for
CLAY (CH), very dark gray (2.5Y 3/1), moist, high plasticity, stiff the 10-15 foot
drive. Contacts are
— estimated.
C3-2- 60 1320 | Collect Soil
N 1 12,5 Sample C3-2-12.5
at 1320
Grades to Sandy CLAY (CL), very dark gray (2.5Y 3/1), wet 0.0 Approximate water
15 - table based on
Silty SAND with fine gravel (SM), very dark grayish brown (2.5Y 3/2), wet, medium to coarse | b1 observation of core
sand, loose, angular, mostly coarse sand HENIEN sampler
Sandy CLAY (CL), dark gray (5Y 4/1), wet, fine sand, medium plasticity, very soft s 7
_| Silty SAND (SM), dark gray (5Y 4/1), wet, fine sand, non-plastic, medium dense b1 100
—1 Sandy CLAY (CL), dark gray (5Y 4/1), wet, fine sand, medium plasticity, very soft ///
A 0.0
20 _ 777/ M.
Total Depth = 20 feet bgs
1-inch-dia PVC casing installed after drilling to collect water sample SB-05-15-20'

CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING

DRILL MTHD  Direct Push ANGLE Vertical

DIAMETER (in) 2 BEARING  ------

LOGGERLZ REVIEWER GT P PRRINTIEH NoABS 2D

EORREVIEW
EEKEY T AND ABBREVIATIONS




MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034

Fax: (510) 836-3036

START DATE 12/13/2011
FINISH DATE 12/13/2011
PROJECT Santa Rosa Agueduct at Rogers Creek Fault
LOCATION Sonoma Ave., Santa Rosa, CA

SHEET 1 OF 1

N

PROJECT NUMBER MMW595 Elevation FT.MSL
GS FORM. LOG OF  SB-06
MMI BORING L )
SAMPLES
(D —
e} = Slo
MATERIAL S % ; >
DEPTH DESCRIPTION 8 E % E % 9,:? TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > = ﬁ = & g
Moisture, Grain Size and Percentage, = w =] Q ~
Plasticity, Con3|stenc'¥|/,DenS|tcy', Other %Odor, > d z 8 [=]
ry Strength, Mineral Content) n x|
Asphalt road surface 1415 | Hand Auger to 5',
soil is logged from
CLAY with silt (CL), very dark gray (10YR 3/1), dry, medium plasticity, stiff, trace fine sand 06 cuttings
i C3-3- 100 1445 | Collect Soil
2.5 Sample C3-3-2.5 at
_| Sandy CLAY (CL), dark grayish brown (2.5Y 4/2), moist, fine sand, low plasticity, dense 1445
0.0
5 - -
increasing sand with depth 7
" silty SAND with clay (SM), very dark grayish brown (10YR 3/2), moist, fine sand, non-plastic, |.[{°{d"
dense o[qor ] 75
] o[qor ] Poor recovery for
grades with medium sand, mostly fine sand o[dob 1o the 10-15" drive.
7 BCNICK Fine to coarse
2+ o0t sand with angular
10 - oTd°b14° | 0.0 gravel and silt at
° : : top of core.
Tpdeltde Possible slough?
HgNICN
60 v
Approximate water
0.1 table based on
observation of core
4 sampler
15 — ?ig 1505 Collect Sail
. Sample C3-4-14.5
R at 1505
Well-graded SAND with silt (SW-SM), grayish brown (2.5Y 5/2), wet, fine to coarse sand, trace
fine gravel, mostly fine to medium sand, non-plastic, dense
R 60
CLAY (CH), dark grayish brown (10YR 4/2), wet, high plasticity, very stiff 15-20' - Stop
drilling, install PVC,
- and wait 15
minutes. No water
_ . . | comes into hole.
20 — grades medium stiff Decide to push to
grades soft 25 feet.
Sandy CLAY with gravel (CL), dark grayish brown (10YR 4/2), wet, fine sand, fine to coarse 20-25' - Install
gravel, low plasticity, medium stiff 1-inch dia PVC and
1 wait 90 minutes for
water to
 black mottling (10YR 2/1) % oo accumulate.
9 ’ Insufficient water
Poorly-graded SAND (SP), very dark brown (10YR 2/2), wet, coarse sand, trace medium for sample
- sand, very dense, black (10YR 2/1) mottling collection.
Sandy CLAY (CL), very dark brown (10YR 2/2), wet, fine sand, medium plasticity, soft
2% T otal Depth = 25 feet bgs ]
CONTRACTOR PeneCore Drilling NORTHING REMARKS:
EQUIPMENT  Geoprobe EASTING
DRILL MTHD  Direct Push ANGLE Vertical
DIAMETER (in) 2 BEARING = ------ T TEM:
LOGGERLZ REVIEWER GT P RRINTIFH NABSH 2D E KE@RT%ES?&%AND ABBREVIATIONS




1111 BROADWAY, 6th FI
Oakland, CA 94607
Tel: (510) 836-3034
Fax: (510) 836-3036

START DATE 12/13/2011
FINISH DATE 12/13/2011

PROJECT Santa Rosa Agueduct at Rogers Creek Fault

LOCATION Sonoma Ave., Santa Rosa, CA

N

SHEET 1 OF 1

MI BORING LOG SONOMA COUNTY 2011.GPJ GEOSNTEC.GDT 1/26/12

PROJECT NUMBER MMW595 Elevation FT.MSL
oS EORM: LOG OF  SB-07
MMI BORING L )
SAMPLES
(O] = .
Q = s
MATERIAL o % S|z
DEPTH DESCRIPTION 8 E % E % 2? TIME COMMENTS
(ft) SOIL NAME (USCS SYMBOL): Color, o > S|z |2 & g
Moisture, Grain Size and Percentage, = 1T} =) =19 ~
, Consistenc! /,Densncy', Other%Odor, > d z 8 [a]
ry Strength, Mineral Content) n x|
Lithology not logged due to time constraints 1600 | Hand Augered to
5
5 - -
C4-1- 1625 | Collect Soil
10 1 T 10 Sample C4-1-10 at
1625
AvA
_| Soil grades wet, formation is mostly clay and sandy layers are very dense. Not likely to | Approximate water
produce water for sampling. Continue drilling. table based on
C4-2- 1630 | observation of core
15 71 15 sampler
Collect Sail
a _ Sample C4-2-15 at
1630
20 -
| Fine grained soil continues, mostly clay and very stiff T
_ ’ 18-23' - Install
1-in-dia PVC and
Total Depth = 23 feet bgs T wait 25 minutes for
water to
accumulate.
Insufficient water
for sample
collection.

CONTRACTOR PeneCore Drilling

EQUIPMENT  Geoprobe
DRILL MTHD  Direct Push
DIAMETER (in) 2
LOGGERLZ

REVIEWER GT

NORTHING
EASTING
ANGLE
BEARING --

Vertical

P RRINTIEH NoAREM 2D

REMARKS:

EORREVIEW
EEKEY T AND ABBREVIATIONS
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