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1 PROJECT BACKGROUND

1.1 INTRODUCTION

The City of Santa Rosa is developing a long-term wastewater project which will include
an expansion of existing water reclamation and reuse activities. The project includes
alternatives involving the storage of reclaimed water in reservoirs and its reuse in irrigation
areas. The areas being considered for storage/reuse include the Santa Rosa Plain,
Petaluma Valley, the Tolay Creek watershed, and the area west of Sebastopol. As part of
this project, a groundwater monitoring program was initiated in these areas. The
monitoring program included the installation and monitoring of groundwater wells in these
areas. This report summarizes the results of the installation and monitoring of
groundwater wells in the various storage and reuse areas. This report does not discuss
potential impacts of the storage/reuse components to existing groundwater quality. The
potential impacts are discussed in Hydrogeology of Storage/Reuse Areas and Evaluation
of Potential Impacts to GroundwatefParsons 1996a).

The project areais located in Sonoma County (Figure 1.1). The project storage and reuse
aternatives have been divided into general geographic areas. South County alternatives
which include areas in the Santa Rosa Plain, Petaluma Valley and Tolay Creek watershed;
and West County aternatives which include areas in the watersheds of Americano and
Stemple creeks. A third areais the reuse area west of Sebastopol.

A discussion of the methods used for groundwater monitoring well installations and
groundwater sampling is contained in Section 2 of this report. A summary of the
hydrogeologic findings, groundwater monitoring analytical results and a comparison of
baseline groundwater quality and reclaimed water quality is presented in Section 3.
Section 4 contains a summary of the activities and findings of this report.
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2 METHODS

2.1 INTRODUCTION

This section summarizes the procedures used in the drilling of 19 borings and installation
of groundwater monitoring wells in 17 of those borings. Monitoring wells were not
instaled in two of the borings because the boreholes did not yield water. The procedures
used for the abandonment of these two boreholes are also included in this section. The
drilling and well installation were conducted in accordance with the Sampling and Anaysis
Plan (SAP), Appendix A. Field work associated with drilling and instalation of
monitoring wells was initiated on 2 August and completed on 8 September 1995.

Monitoring wells were sited in the following storage and/or reuse area: Americano Creek,
Stemple Creek, West Sebastopol, Santa Rosa Plain, North Petaluma Vdley, South Petduma
Valley (Lakeville). Well and borehole locations are shown on Figures 2.1 through 2.5.

2.2 SoIL BORING AND SOIL SAMPLING
2.2.1 Soil Boring Technique, Diameter and Depth

All boreholes were drilled with a truck-mounted air-rotary rig using a 10-inch outer
diameter (OD) rotary drill bit. The boreholes were of a sufficient size to drive a 9 5/8-inch
inner diameter (ID) casing behind the drill bit. The steel casing was driven behind the drill
bit in unconsolidated sediments to prevent caving. Borehole depths ranged from 15 to
145 feet. Appendix C contains the boring logs/well construction diagrams.

At some locations water was added to the borehole to facilitate casing advancement. In
seven of the wells (MW-AU, -AM, -AL, -STRL, -SHL, -SS, -SN), the water used was
reclamed water from the Laguna Treatment Plant. Most if not all of this water would
have been removed during subsequent well development and the well purging process.

2.2.2 Soil/Rock Sampling Procedures

During drilling operations, soil samples were collected at approximately 15-foot intervals
or at a significant change in lithology. The purpose of sample collection was to aid in the
description of the geologic units. Cores of soil were obtained using a wire-line and a
2.5-inch OD split-spoon sampler approximately 1.5 feet in length. Additionally, geologic
materials were continuoudly logged as the borings were advanced by collecting drill
cuttings from the air-rotary cyclone. Soil cuttings were described at least every 5 feet of
drilling or at each change in lithology. All soil cores and cuttings were described using the
Unified Soil Classification System (USCS). The Wentworth scale was used to determine
the particle sizes. Other observations recorded during drilling included the moisture
conditions of the materials and the depth of the first occurrence of groundwater.

95-03.R3 7/8/96 PAGE 2-1
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

2.3 GROUNDWATER MONITORING WELL INSTALLATION

Monitoring well construction was performed in accordance with Department of Water
Resources (DWR) (1991) and Cdlifornia Environmental Protection Agency (Cal-EPA)
(1994) guidelines. Each well was constructed using flush-threaded, 4-inch ID, schedule
40 polyvinyl chloride (PVC) casing. Organic solvents and glues were not used in the well
construction materials. A typical well construction is shown in Figure 2.6. Boring
logs/well construction diagrams for each borehole and well are contained in Appendix C.
Table 2.1 summarizes well construction details for each well.

2.3.1 Monitoring Well Screen

WEells were screened using a 4-inch ID PVC casing with 0.01-inch factory-slots. The
length of the screened interval for the wells ranged from 5 to 15 feet. A threaded 4-inch
PV C bottom cap was placed at the bottom of each well. Stainless-steel centralizers were
positioned at the bottom and top of the well screen and at 20-foot intervals above the well
screen.

2.3.2 Filter Pack

Thefilter pack in each well consisted of number 2/12 gradation Monterey Sand. The filter
pack was implaced in the annular space from the bottom of the borehole to approximately
1.5 to 4 feet above the top of the screen.

2.3.3 Annular Bentonite Seal

An annular bentonite seal ranging from 2 to 4 feet was placed above the filter pack in each
monitoring well. Bentonite pellets (3/8-inch) were used to form the seal. Above the
water table, potable water was added to every 6-inch increase in the height of bentonite
pellets for hydration purposes. A minimum of 1 hour was allowed for full hydration of the
bentonite before the annular grout seal was implaced.

2.3.4 Annular Grout Seal

The annular space in each well was filled with a cement grout from the top of the
bentonite seal to 1 to 2 feet below ground surface. The grout was mixed in the following
proportions. 94 pounds of Type | Portland or API Class A cement, 5 pounds of bentonite
powder, and 6.5 gallons of potable water. After thoroughly mixing the cement grout, it
was pumped through a 1.5-inch ID tremie pipe, positioned just above the top of the
bentonite seal. The tremie pipe was pulled up as the top of the cement grout, but was
aways kept below the top of the advancing grout. In cases where the top of the bentonite
seal was less than 10 feet from the surface the grout was poured directly into the annular
space.
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2.3.5 Monitoring Well Surface Completions

Each monitoring well was completed above-grade with a locking steel monument
(Figure 2.6). The PV C blank casing was extended approximately 2 feet above the ground
surface and capped with a PVC water-tight plug and a PVC dip cap. A carbon steel
“stovepipe” monument was set approximately 2.5 feet above the ground. The annular
gpace around the monument was filled with concrete. Following emplacement of the
monument, a 4-inch-thick concrete pad with dimensions of 3 feet by 3 feet was
constructed around the monument. The pad was sloped in such a way that rain water
would flow away from the monument.

In order to protect the well-head, three traffic posts were installed around each above-
grade completion. The traffic posts were 5-foot lengths of 3- to 4-inch OD hollow steel
posts. The posts were placed vertically in 6-inch diameter holes to a depth of 2 feet below
grade and subsequently filled with concrete. The posts were set approximately 18 inches
off center and evenly spaced around the concrete pad. All monitoring wells were secured
with a corrosion-resistant lock.

2.4 WELL DEVELOPMENT

Each monitoring well was developed approximately one to three weeks after installation.
Development began with removal of sediment that had accumulated at the bottom of each
well casing. Sediments were removed using a 3.75-inch OD stainless steel bailer. After
removal of these sediments, each well was surged for a period of approximately 15 to 30
minutes to draw silt- and clay-size particles trapped in the filter pack into the well casing.
Following the first episode of surging, the well was bailed again to remove sediments
drawn into the well casing by the surging. The surging and bailing was repeated until the
well water was clear enough to allow the well to be pumped. Purging was continued
using a 3.75-inch-diameter, 3/4 horsepower, Grundfos submersible pump. Because MW-
AL, MW-SHL, MW-SS, and MW-STRL were very slow to recharge, purging using a
pump was not possible for these wells and development was completed using a bailer.
Road construction prevented access to MW-LS during the scheduled well development.
Therefore, thiswell was not devel oped according to these procedures. To compensate for
this lack of development, additional volumes of water were removed prior to sampling
MW-LS.

Wells were developed up to a maximum of 4 hours. During development hydrogen ion
index (pH), eectrica conductivity (EC), turbidity, and temperature (T) were periodically
measured and recorded. These parameters were considered stable if over two consecutive
readings: 1) the pH was constant within £ 0.1 units; 2) temperature was constant within
+ 1 degree Celsus;, 3) electrical conductivity varied by less than 10 percent; and
4) turbidity was less than 10 nephelometric turbidity units (NTUs). At a minimum,
parameters were measured after the remova of each casing volume. Well development
was terminated when these parameters stabilized.

95-03.R3 7/8/96 PAGE 2-10
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Water produced during well development was transferred to a portable tank for temporary
storage. The portable tank and water were transported and emptied daily into a large
capacity (20,000 gallon) holding tank at the Laguna Wastewater Treatment Plant
(Treatment Plant).

2.5 BOREHOLE ABANDONMENT

Borings at proposed well locations of SP and STRM, located in the Tolay Creek
watershed and Stemple Creek (Figures 2.5 and 2.6) did not intersect water yielding units.
Because these boreholes remained dry after a total depth of approximately 120 feet was
reached, no wells were constructed at these locations. Both boreholes were backfilled to
the surface with cement grout. The preparation and placement of the cement grout
followed procedures described in Section 2.3.4 for the annular grout seal.

2.6 GROUNDWATER SAMPLING

Groundwater sampling procedures are covered in detail in the SAP (Appendix A). These
procedures are briefly summarized below.

2.6.1 Well Purging

Prior to groundwater sampling and at least 24 hours after well development, a minimum of
three well casing volumes were purged from all wells with the exception of the four low-
yield wells. Monitoring wells were purged using either a submersible pump or a Teflon
bailer. The moderate to high yielding wells were purged using a submersible pump. Low
yielding wells were purged dry, using either a Teflon bailer or a submersible pump. The
total purge volume for the low yield wells was at least one purge volume, but less than
three purge volumes. The low yield wells were sampled after they had recharged to 80
percent of their total volume. Static water levels were measured at each well both prior to
purging and after groundwater sampling using an electronic water level indicator. Details
of purging procedures are contained in Appendix B.

Various groundwater parameters (i.e., temperature, hydrogen ion index (pH), electrical
conductivity (EC), and turbidity) were measured during the purging process.
Groundwater samples were collected after temperature, pH, and EC stabilized within the
limits below. In the case of moderate to high yielding wells, a minimum of three well
casing volumes was purged. Parameter measurements were taken initially when purging
began. The second suite of measurements was recorded after two casing volumes had
been removed. The third suite of measurements was recorded after the removal of three
casing volumes. Because of the slowness of well recharge associated with the low yield
wells, only one set of parameters were measured. Stabilization was defined as successive
measurements falling within the following ranges:

Temperature + 1 degree Centigrade

95-03.R3 7/8/96 PAGE 2-11
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pH * 0.1 units

EC +5 percent

In the case of MW-AN, MW-LN, MW-SBS, and MW-RPM four well casing volumes
were removed before the parameters stabilized. Several of the West County wells (i.e.,
MW-STRL, MW-SHL, MW-AL, MW-AU, MW-LS) became dry before three well casing
volumes were purged. Samples were collected the following day after the wells were at
least 80 percent recovered.

2.6.2 Sampling Collection and Handling

All non-volatile samples, including coliform samples, were either collected directly from
the submersible pump tubing or from a Teflon bailer. Volatile samples were collected with
aTeflon bailer. Samples that were analyzed for common anions were field filtered using a
positive pressure vessel and a disposable 0.45-micron filter.  All groundwater samples
were placed in appropriate containers supplied by the contract laboratory, sealed, and
labeled in accordance with procedures detailed in the SAP. All samples were placed on
ice in a cooler and delivered to the contract laboratory on the same day or the following
morning. See Table 2.2 for information on sample handling.

2.6.3 Quality Control Samples

Three types of field Quality Control (QC) samples were collected during the course of
groundwater sampling. These QC samples included duplicates, equipment rinsate blanks,
and field blanks. QC samples were collected at a frequency of at least one per 10 well
samples submitted to the laboratory. The analytical results for the QC samples are
contained in Section 3.2.

2.7 EQUIPMENT DECONTAMINATION
2.7.1 Drilling Equipment

All non-dedicated downhole equipment was decontaminated before use in borehole
drilling, well installation, well development and sampling. Equipment decontamination
was performed at the designated area at the Laguna Wastewater Treatment Plant
(Treatment Plant). Drilling related equipment that was decontaminated included drill
casing, drill bits, drill rods, those portions of the drill rig that stand above the boreholes,
tools and the areas where they are contained, well casings and screens, casing centralizers,
and al downhole well development equipment. The decontamination procedures are
summarized in the following text:

All large pieces of dirt, mud, etc. were removed with a shovel or broom and were
contained on site along with the drill cuttings.

95-03.R3 7/8/96 PAGE 2-12
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All surfaces of equipment and materials were washed with high-pressure hot water
or steam until al visible dirt, grime, grease, oil, loose paint, rust flakes, etc. were
rinsed from the equipment and into the collection sump.

95-03.R3 7/8/96 PAGE 2-13
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Table 2.2

Sample Handling for Groundwater and Waste Water Samples

Analysis Method Container | Volume Preservation Maximum Holding
Type Time
Volatile Organic EPA Glassw/ | 3-40ml | HCltopH <2 | analyze within 14 days
Compounds 8240/524.2 | Teflon-lined| VOAs cool to 4°C
septum
Semivolatile EPA 525 Glassw/ | 2-1liter | HCltopH <2 | 14 daysfor extraction
Organic Teflon-lined cool to 4°C | 30 days after extraction
Compounds septum
Purgeable Total California | Glassw/ | 3-40ml | HCltopH <2 [ analyze within 14 days
Petroleum DHS/LUFT | Teflon-lined| VOAs cool to4°C
Hydrocarbonsas | (Modified septum
Gasoline (4) (4) | EPA 8015)
Extractable Total | California | Glassw/ | 2- 1 liter cool to 4°C 14 days for extraction
Petroleum DHS/LUFT | Teflon-lined| amber 40 days after extraction
Hydrocarbonsas | (Modified septum glass
Diesel EPA 8015)
Organochlorine EPA 508 Glassw/ | 2- 1liter 10 mg HgCl 7 days for extraction
Pesticides and Teflon-lined cool to 4°C | 14 days after extraction
Polychlorinated septum
Biphenyls
Title 26 Metal$” EPA Plasticor {2-500ml| cool to4°C | analyze within 28 days
200.7/200.8 Glass HNGQO; to pH < 2 | for mercury; 180 days
for all other metals
Common Anion&’ | EPA 300.0 | Plasticor |1 - 500 ml|filter, then cool to| analyze within 48
Glass 4°C hours®
Total Dissolved | EPA 160.2 | Plasticor |1-500 ml cool to 4°C analyze within 7 days
Solids Glass
Chemical Oxygen| EPA 4104 | Plasticor |1-500 ml cool to 4°C analyze within 28 days
Demand Glass H,SO,to pH < 2
Hardness EPA 130.1 | Plasticor |1-500ml cool to 4°C analyze within 180
Glass HNO; topH < 2 days
Coliform Coliert Plasticor |1- 100 ml cool to 4°C analyze within 24
Enumeration Glass NaS,0; hours
Test
Notes:

)

molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc

)
®
4

Anions: chloride, fluoride, sulfate, phosphate, nitrite and nitrate
Overall anion holdirg time is dictated by the anions with the shortest holding time
Parameters for waste disposal purposes only.

Title 26 Metals. antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
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2.7.2 Groundwater Sampling Equipment

All groundwater sampling equipment was decontaminated prior to and after sampling
activities were completed at each well. Sampling equipment included a 2-inch submersible
pump and Teflon bailers. The pump was decontaminated by pumping several gallons of an
Alconox and potable water solution through the pump/tubing assembly, followed by
severa gallons of potable water. Teflon bailers were decontaminated by rinsing with an
Alconox/potable water solution followed by several rinses with potable water followed by
adeionized water rinse.

2.8 WASTE HANDLING, TESTING, AND DISPOSAL

Soil cuttings from most boreholes were contained on site in a small bin (1 to 2 cubic
yards) as boreholes were advanced, and generaly transferred to a 15 cubic yard roll-off
bin located at an appropriate waste handling staging area. At some locations soil cuttings
were left on-site at the request of the property owners. Prior to disposal of the cuttings at
the Sonoma County Central Landfill (a Class Il disposal site), four soil samples were
collected from each roll-off bin collected from a number of well sites located in the genera
area of one of two staging areas where the bins were located. The staging areas for the
roll-off bins were located a the Sonoma County Central Landfill and the Petaluma
Wastewater Treatment Plant.

The waste characterization samples were composited at the analytical laboratory and
tested for the following target analytes: 1) reactivity, corrosivity and ignitability (RCI)
using U.S. Environmental Protection Agency (USEPA) Method SW846-7332 (cyanide)
and USEPA Method SW846-7342 (sulfide), USEPA Method 9040/9045 (pH), and
USEPA Method 1010 (flash point); 2) total petroleum hydrocarbons (TPH)-gasoline and
TPH-diesel by the Department of Toxic Substances Control (DTSC) Leaking
Underground Fuel Tank (LUFT) method (modified USEPA Method 8015); 3) purgeable
and extractable organic priority pollutants by USEPA Methods SW8240B and SW8270B,
respectively; 4) organochlorine pesticides and polychlorinated biphenyls (PCBs) by
USEPA Method SW8080; and 5) California Code of Regulations (CCR), Title 26 metas
(antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
molybdenum, nickel, selenium, slver, thalium, vanadium and zinc) by the USEPA
M ethods 6010/7000 series.

No organic compounds were detected in any of the samples. The results of RCI analysis
showed that metals analytes were either not detected or were within acceptable limits to
be designated a non-hazardous waste. Based on these results waste characterization the
soil cuttings were accepted for disposal at the Sonoma Central Landfill.

Groundwater and decontamination rinsate generated during drilling, well development,
and sampling activities were containerized on-site where the work was being performed in
a portable holding tank and periodicaly transferred to a 20,000-gallon holding tank
located at the Treatment Plant. After receiving approval from the Treatment Plant, the
contents of the holding tank were discharged to the sanitary sewer at the plant.
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3 RESULTS AND EVALUATIONS

3.1 INTRODUCTION

The following text summarizes the hydrogeol ogic findings (Section 3.2) and groundwater quality
evaluation (Section 3.3).

3.2 HYDROGEOLOGIC CONDITIONS

The following discussion summarizes the hydrogeologic conditions encountered at the
various boring/well locations. Boring logs for all wells and abandoned boreholes are
included in Appendix C. The hydrogeologic conditions include a description of the
geologic units encountered in the subsurface and associated occurrence of groundwater.
Hydrogeol ogic conditions are discussed according to the geographic location of the sites.

3.2.1 Uplands West of Sebastopol

Two wells were constructed in the upland area northwest of Sebastopol. The wells are
designated Sebastopol-Middle (MW-SM) and Sebastopol-South (MW-SBS). The
locations of the wells are shown in Figure 2.1. MW-SBS s located in the narrow valley of
Purrington Creek. MW-SM s located in the valley of Atascadero Creek. The totad
depths for MW-SM and MW-SBS are 103 feet and 64 feet, respectively. Unconsolidated
aluvium consisting of st and silty clay was encountered in the upper 2 to 10 feet of the
borings for both wells. Siltstone and silty fine-grained sandstones of the Merced
Formation were encountered directly below the alluvium. A coarse-grained, conglomerate
deposit of the Merced Formation was first encountered at a depth of 85 feet below ground
surface (bgs) at MW-SM and 42 feet bgs at MW-SBS. Both boreholes were terminated in
this material at a depth of approximately 20 feet below where the coarse-grained materials
were first encountered.

Saturated conditions were first encountered at a depth of approximately 34 feet bgs at
MW-SM and approximately 18 feet bgs at MW-SBS. After well completion, groundwater
rose to a higher level than level it was first encountered. The static water levels were
measured at a depths of 15 feet bgsin MW-SM and 9 feet bgs in MW-SBS, indicating the
groundwater occurs under confined conditions at both locations.

3.2.2 East Rohnert Park, Santa Rosa Plain

Two wells were constructed in the area east of Rohnert Park area (Figure 2.2). The wells
are designated Rohnert Park-Middle (RPM) and Rohnert Park-South (RPS). The wells
are located on the alluvia fan deposits along the base of the foothills on the eastern margin
of the Santa Rosa Plain. The wells were drilled to total depths of 61 and 72 feet,
respectively.  Subsurface profiles at each well site consisted of aluvia sediments
comprised of interbedded gravel, clayey gravel, and silty clay. The well borings were
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terminated at the base of the first saturated gravel layers of significant thickness (at least
10 to 15 feet thick). Thetop of these water-yielding gravels occurred at a depth of 56 feet
in MW-RPM and 21 feet at MW-RPS.

Static water levels were measured at a depths of 52 and 28 feet in MW-RPM and
MW-RPS, respectively. There was no significant difference between the depth of static
water levels and first encountered water, therefore, groundwater appears to exist under
unconfined conditions.

3.2.3 North Petaluma Valley

Three wells were completed in the northern portion of the Petaluma Valley. The wells are
designated: North-Petaluma (NP), Adobe-North (AN), and Adobe-South (AS). The
Petaluma Valley well locations are shown in Figure 2.3. Two of the wells, MW-AN and
MW-AS, are located at the eastern margin of the Petaluma Valley. These wells occur in
an area underlain by aluvium in the shalow zone and the Petaluma Formation in the
deeper zone. The third Petaluma Valley well, MW-NP, is located in the northwestern part
of the valley which is an area underlain by the Merced Formation.

Monitoring wells, MW-AN and MW-AS, in the eastern portion of the valley encountered
alluvium to a depth of 20 to 25 feet bgs. The alluvium consisted of interbedded silty clay,
gravely sand and clayey gravel. Siltstones of the Petaluma Formation were encountered
below the aluvium. An interbed of sandstone was encountered in the interval of 55 to 65
feet bgs in the boring for MW-AN. In the boring for MW-AS a conglomerate deposit was
encountered from 48 to 80 feet bgs.

Screens were set in the sandstone and conglomerate beds. The first encountered water
occurred at depths of 21 feet in MW-AN and 48 feet in MW-AS. In both cases the static
water levels were recorded above the level of first water, 7 and 33 feet bgs for MW-AN
and MW-AS, respectively. The higher elevation of static water levels relative to first
encountered water levels indicates confined groundwater conditions at these locations.

Based on the boring for MW-NP in the northwestern portion of Petaluma Valey (Figure
1.4), alluvium containing silt, sand and gravel is approximately 30 feet thick. Siltstones of
the Merced Formation made up the bulk of the deposits to a depth of 45 feet. Below 45
feet sandstones became the predominant lithology to a depth of 118 feet, where the boring
was terminated.

Saturated conditions in WM-NP were encountered at 45 feet which coincided with the top
of the sandstone interval. After completion of the well with a screened interval at depths
of 102 to 117 feet, the static water level was measured at 5 feet below ground surface
indicating groundwater exists under confined conditions with a substantial pressure head.
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3.2.4 Lakeville/Tolay Area

Three wells were constructed in the Lakeville area.  One boring in the Tolay Creek
watershed was abandoned because no water-yielding strata were encountered. Well
locations are shown in Figure 2.4. The borings/wells located in the Lakeville/Tolay area
are designated as follows. Lakeville-North (LN); Lakeville-Middle (LM); Lakeville-South
(LS); and Sears Point (SP). The three wells are located at the base of the foothills that
flank the eastern sde of the southern Petaluma Valley. This area is underlain by the
Petaluma Formation. The abandoned borehole, Boring-SP, was located near the southern,
downstream portion of the Tolay Creek watershed in an area aso underlain by the
Petaluma Formation.

MW-LN and MW-LM had generally smilar subsurface profiles. Fine-grained aluvium
and/or colluvium was encountered to a depth of 13 feet in the case of MW-LN and 6 feet
in the case of MW-LM. The dluvium/colluvium was underlain by massive clayey
siltstones of the Petaluma Formation at both well locations.

MW-LN was advanced into a relatively coarser-grained clayey unit which ranged from
sand to gravely sand. This coarser-grained unit occurred at a depth of 55 to 70 feet bgs.
First occurrence of groundwater was noted at 58 feet bgs in a clayey sand unit. The rate
of groundwater flow into the borehole increased in a gravely sand unit at a depth of 64
feet bgs. A ten-foot well screen was installed in the interval spanning the clayey sand and
gravely sand unit. After well completion, the static water level stabilized at a depth of 61
feet bgs, which is not significantly different from the level that groundwater water was first
encountered. Therefore, water appears to occur under unconfined conditions at this
location.

An extensive thickness of massive, clayey siltstone was encountered at MW-LM. The first
occurrence of water was encountered in gravels at a depth of 97 feet. The total depth of
the borehole was 110 feet. A 15-foot well screen was set in the saturated gravels at the
bottom of the well. After MW-LM was completed, static water was measured at 13 feet
bgs, indicating confined groundwater conditions under substantial pressure head.

Both well borings SP and LS were advanced to depths of 120 to 145 feet, respectively,
through massive silty claystones of the Petaluma Formation. Coarse-grained, water
yielding deposits were not encountered in the Petaluma Formation at either borehole. At
MW-LS the borehole was backfilled with cement grout to the base of the alluvial layer at a
depth of 31 feet where a thin interval of saturated clayey silt to sandy silt with traces of
gravel was encountered. This water bearing strata probably represents a local perched
zone. A ten-foot well screen was installed at MW-LS at an approximate depth of 20 to 30
feet. After the well was completed static water level stabilized at a depth of 14 feet.

Boring SP, located in the Tolay Creek watershed was dry to its total depth of 120 feet.
This boring was backfilled to the surface and abandoned according to procedures outlines
in Section 2.3.4.
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3.2.5 Americano Creek

Well dites in the Americano Creek drainage include Americano-Upper (AU), -Middle
(AM), and -Lower (AL) (Figure 2.5). MW-AL and MW-AM are located in the main
valey of Americano Creek. MW-AU is located in a tributary to the Americano Creek.
All three wells in the Americano Creek basin encountered similar geologic materials. In
the axis of the stream valleys of the Americano basin (Figure 2.5), a thin layer of aluvium
is underlain by the silty sandstone and fine-grained sandstones of the Merced Formation.
Borings for MW-AU and MW-AM were of similar depth, approximately 50 feet bgs. The
total depth of the third well, MW-AL, was 92 feet. During the drilling of all three wells,
gity sandstone to fine-grained sandstone of the Merced Formation was encounterd
beneath a 15 to 20 feet thickness of alluvium.

Groundwater was first encountered in Merced Formation at depths ranging from 27 to 42
feet. The screens of each well, were placed to intersect water-yielding strata that were
approximately 15 feet thick. After the wells were completed, static water levels were
measured in the wells at depths above where groundwater was first encountered in the
borings. MW-AU and MW-AM had static water level depths of 7 and 11 feet,
respectively. The water level in MW-AL stabilized dightly above the ground surface.
These static water levels indicate confined groundwater conditions.

3.2.6 Stemple Creek

The following wells/borings are located within the Stemple Creek watershed: Stemple/
Two Rock-Upper (STRU), -Middle (STRM), and -Lower (STRL); Stemple/Huntley-
Lower (SHL); and Stemple-South (SS) (Figure 2.5). MW-STRU is located in the upper
reach of a south flowing tributary that joins with Stemple Creek just west of the
community of Two Rock. The boring for STRM was located in the middle reach of this
tributary. MW-STRL is located in the lower reach of that same tributary. MW-SS is
located in a west flowing tributary which also joins Stemple Creek just west of the
community of Two Rock. MW-SHL was located in the middlie reach of Stemple Creek,
downgradient of the other wells. The boring at the proposed monitoring well location of
STRM was dry its entire thickness and no well was installed at that location.

Subsurface materiadls encountered in the Stemple Creek area typicaly consist of a
relatively thin layer of alluvial deposits which range in thickness from 10 to 40 feet aong
the axis of the valleys. The aluvium is underlain by lithofied rocks of the Franciscan
Complex and locally by the Merced Formation.

MW-STRU, MW-STRL, and MW-SS were all located near the axes of stream valleys
where the anticipated thickness of aluvium would be greatest. Basal coarse-grained
aluvium encountered in these borings was typicaly saturated and water-yielding. The
aluvium generally consisted of silts and clayey silts in the upper zone that are underlain by
coarse-grained basal deposits of sands and gravels. The three wells were terminated at the
base of the alluvium deposits that directly overlie the Franciscan Complex. The base of
the aluvium occurred at depths 16, 21 and 40 feet, respectively in MW-STRL, MW-SS,
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and MW-STRU. WEélls were screened in the generally coarse-grained silty sand to gravel
beds of the alluvium. A 7-foot-thick section of sandstones of the Merced Formation was
encountered in MW-SS below the aluvium and above the Franciscan Complex. The
screened interval in this well included the Merced Formation and the basal sands and
gravels of the alluvium.

In the case of MW-STRL, the static water level of 8 feet coincided with the level where
first water was encountered indicating that groundwater exists under unconfined
conditions at this location. The depth of first encountered water at MW-SS was not
recorded, but static water stabilized at 8 feet bgs.

Saturated conditions in MW-STRU were first noted at a depth of approximately 30 feet.
The static level of groundwater in that well stabilized at a depth of 15 feet, indicating
confined groundwater conditions. Boring STRM is located in a portion of the tributary of
the Stemple Creek drainage that is underlain by a down faulted block which includes a
significant thickness of sandstones of the Merced Formation (up to 300 feet) overlying the
Franciscan Complex. At Boring-STRM a 10-foot thickness of unsaturated alluvium
occurred above the Merced Formation. The boring was advanced through siltstone and
shell-rich, silty sandstone of the Merced Formation to a total depth of 122 feet. Moisture
content of the deposits ranged from moist to damp, but no saturated conditions were
encountered. The boring was abandoned and grouted to the surface according to
procedures outlined in Section 2.3.4.

MW-SHL is located in the middle reach of Stemple Creek. The subsurface geology
encountered in the borehole consisted of approximately 15 feet of coarse- to fine-grained
aluvium, underlain by silty sandstone to fine-grained sandstone of the Merced Formation.
The total depth of the boring was 47 feet. First groundwater was encountered at a depth
of approximately 30 feet. The 15-foot well screen was set in the lowermost saturated
interval of sandstone. The static water level in the completed well rose to alevel of 6 feet
below the ground surface, indicating confined conditions.

3.3 RESULTS OF GROUNDWATER ANALYSIS

A summary of the groundwater analytical results is presented in this section. The
laboratory analytical reports are contained in Appendix D. The discussion focuses on
detected analytes which are compared to Federa and State MCLs and Regional Water
Quality Control Board Basin Plan (Basin Plan) Water Quality Objectives (RWQCB 1995).
Table 3.1 contains a summary of the detected metals. Tables 3.2 summarizes common
anions and Table 3.3 summarize the baseline results for coliform bacteria. Table 3.4
summarizes the field parameters. Most organic constituents were not detected in any
groundwater samples (pesticides, volatile organic compounds, semi-volatile organics, and
petroleum hydrocarbons). The detected organics are summarized in Table 3.5. The
analytical results that exceed MCL s are shown in bold in these tables.
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IJample No.

Sample Location IAII Sb l Ba I Be |Ca|Cr ICoICulFelMganl Hg® lMol Ni IK] AQIN'I ¥\l l VV I an As l Cd I Pb l Se
Sebastopol T -
MWSBS-01-0 Sebastopol-South 0.088] <0.005) 0.014 | <0.0005 | 31.0| <0.005 | <0.021 <0.02] 0.11 { 180 0.080 <0.0002 | <0.005 | <0.005 | 2.0{ <0001 | 180 | <0.001] <001 <0.02 | <0.001 | <0.001] <0.002 | <0.005
MWSM-01-0 Sebastopol-Middle 0.066) <0.005 ] 0.013 | <0.0005 | 320| <0.005] <0021 <002] 0.12 | 180 0.076| <0.0002 | 0.006 | <0.005]20| <0.001| 19.0 | <0.001 <0.01 | <0.02 | <0.001 | <0.001 | <0.002 | <0.005
Average Value 0077} <0.005]| 0.014 | <0.0005 | 31.5{ <0.005 | <0.02] <002{ 0.12 | 180 | 0.078 <0.0002 | 0.004 | <0.005{20] <0001} 185 | <0.001 | <001 | <002 | <0001 <0.001 | <0.002 | <0.005
Rohnert Park
MWRPS-01-0 Rohner Park-South 0.56 | <0.005| 0.013 | <0.0005 | 37.0) 0.006 | <0.02] <0.02]{0.50{23.0] 0.012 <0.0002 | <0.005 | <0.005 | 3.0} <0.001| 24.0 | <0.001| 0024 | 0.043 | 0,003 0002 § <0.002 | <0.005
MWRPS01-3 | Duplicate of MWRPS-01-0| 0.54 | <0.005| 0013 | <0.0005| 370 0.005 | <0.02] <0.02(0.48]23.0| 0011 | <0.0002 } <0.005| <0.005 | 3.0] <0.001| 240 <0.001] 0022 | <002 | 0.002 | 0002 | <0.002{ <0.005
Ave of MWRPS-01 & Dup 055 | <0.005 | 0.0130 | <0.0005 | 37.0| 0.0055 | <0.02] <0.02|0.49]23.0! 00115 <0.0002 | <0.005 | <0.005 | 3.0 <0.001 | 240 | <0.001 | 0.0230 | 0.0265 | 0.0025 | 0.0020 <0.002 | <0.005
MWRPM-01-0 Rohnert Park-North 3.15| <0005]| 0.16 | <0.0005 | 30.0] 0.007 | <002} <002]3.08 18.0| 0.14 | <0.0002]| 0.007 | 0.007 |9.0] <0.001] 28.0 | <0.001 0029 | <0.02 | 0.003 | 0.0005 | <0.002 | <0.005
Average Value 1.85} <0.005{ 0.087 | <0.0005 | 33.5| 0.006 | <0.02] <0.02 1.79120.5{ 0076 | <0.0002] 0.005 | 0005 |60} <0.001] 260 <0.001] 0.026 | 0018 | 0003 | 0.001 | <0002 <0.005
Petaluma Valley
MWAS-01-0 Adobe-South 0.19 | <0.005]| 0.14 | <0.0005 | 71.0] <0.005| <0.02{ <002| 0.2 | 350 0018 <0.0002 | <0.005 | <0.005] 2.0{ <0.001{ 510 | <0.001] <001 | 0022 | 0.005 | <0.001 <0.002 | <0.005
MWNP-01-0 North Petaluma 036 | <0005| 0.07 | <0.0005 | 45.0{ <0.005| <0.02{ <0.02{0.34] 190 | 0.046 <0.0002 | <0.005| 0.005 |3.0] <0.001| 370 | <0.001] <001 | 0.024 | 0.002 | <0001 <0.002} 0009
‘ MWAN-01-0 Adobe-North 2.5 ] <0.005| 0074 | <0.0005 | 26.0| 0.014 | <0.02] <0.02(2.99 340] 0.14 | <0.0002} <0.005] 0.018 |3.0] <0.001] 540 | <0.001| <001 | 0.11 | 0007 <0.001 | <0.002| 0.009
Average Value 1.0 | <0.005] 0.095 | <0.0005 | 473| 0.006 | <0.02] <0.02{1.17 293 | 0.068 | <0.0002] <0.005! 0.009 | 2.7] <0.001| 473 | <0.001| <0.01 | 0052 | 0005 <0.001 | <0.002] 0.007
Lakeville
MWIM-01-0 |Lakeville-Middle 092 | <0005 0.06 | <0.0005 | 400} 0.006 | <0.02| <002 0.9 | 240 | 0.07 | <0.0002 0015 | 0.005 |8.0f <0.001} 260.0]| <0.001] 0.005 | 001 | 0.006 ] <0.001 | <0.002 | <0.005
MWLN-01-0 |Lakeville-North 5.5 | <0005| 0.12 | <0.0005 | 86.0] 0015 | <0.02] <002} 5.2 66.0 | 0.099 | <0.0002 | <0.005 | <0.005 | 9.0 <0.001 1300} <0.001| 0.019 0.043 | 0004 | <0.001 | <0.002 | <0.005
MWLS-01-0 [Lakeville-South 1.8 | <0.005] 0.028 | <0.0005 | 43.0{ <0.005} <0.02] <0.02] 1.4 | 200 0047 | <0.0002 | <0.005| 0.005 | 50| <0.001] 77.0 | <0.001| 001 | 0.038 | 0.008 <0.001 } <0.002| <0.005
Average Value 2.73) <0.005] 0.069 | <0.0005 { 56.3| 0.008 | <0.02] <0.02]2.48 36.7 {0.072 ] <0.0002 | 0.007 | 0.004 | 73] <0.001} 1557 <0.001] 0011 0.030 | 0006 | <0.001| <0.002 | <0.005
Americano Creek
MWAM-01-0 |Americano-Middie 0.072] <0.005] 0.008 | <0.0005 | 350/ <0.005] <0.02] <002] 6 | 340] 0.17 <0.0002 | <0.005 | <0005 | 2.0] <0.001 | 30.0 | <0.001| <001 | 0.023 | <0.001 | <0.001 <0.002] 001
MWAM-01-3 {Dup of MWAM-01-0 0.064] <0.005] 0.008 | <0.0005 | 36.0| <0.005] <0.02 ;0.02 12 | 350 0.19 | <0.0002 | <0.005 <d.005 20 <0001 300 } <0.001| <0.01 | 0022 | 0.002 | <0001 <0.002| 001
Ave of MWAM-01 & Dup 0.068 | <0.005]| 0.008 | <0.0005 | 35.5| <0.005 | <0.02| <0.02] 8.8 | 345| 0.18 | <0.0002 <0.005 | <0.005]2.0] <0.001{ 30.0 | <0.001| <0.01 | 0.0225] 0.0013 | <0.001 | <0.002 0.01
MWAL-01-0 |Americano-Lower 056 | <0.005 | <0.005| <0.0005 | 2.6 | <0.005| <0.02| <002| 0.3 | 0.7 | <0.005 <0.0002 | <0.005 | <0.005] 3.0 <0001 | 1800 <0001} <001 | <0.02 | 0.004 | <0.001 | <0.002] 0.000
MWAU-01-0 |Americano-Upper 0.37 | <0.005 | <0.005| <0.0005 | 28.0) <0.005] <0.02 | <0.02] 0.16 | 130 | 0.012 | <0.0002 0.008 | <0.005|4.0} <0.001] 59.0 § <0.001 | <0.01 | 0.032 | 0002 { <0.001| <0.002 0012 |
Average Value 033 | <0.005] 0.004 | <0.0005 | 22.0]| <0.005 | <0.02 | <0.02|3.11] 16.1 | 0.065] <0.0002| 0.004 <0.005]3.0] <0.001 | 89.7 { <0.001| <0.01 | 0022 | 0.002 | <0.001 | <0.002] 0.010
Stemple Creek
MWSS-01-0 |Stemple-South 099 | <0.005] 0.18 | <0.0005 | 84.0) <0.005| <0.02] <002} 0.9 | 9.0 | 0.058 | <0.0002 <0.005| 0.006 | 20§ <0.001] 820 | <0.001 | <001 | 0025 | <0.001| <0001 | <0.002| 0.011
MWSTRL-01-0 |Stemple/Two Rock-Low 032 | <0005] 0.16 | <0.0005 ] 99.0| <0.005| <0.02 | <0.02] 0.3 { 63.0] 0.57 <0.0002 | <0.005 | 0.006 | 6.0] <0.001 | 1700 | <0.001| <001 | 003 | 0.001 | <0.001 <0.002{ 0012
MWSHL-01-0 |Stemple/Huntley-Low 0.91 | <0.005] 0.035 | <0.0005] 4.0 | 0.005 | <0.02| <002] 1.1{ 22 | 0014 <0.0002§ 0.008 | 0.005 |3.0] <0.001] 1500 <0.001| <001 | <0.02 ] 0.006 | <0.001 <0.002]| 0018
MWSTRU-01-0 [Stemple/Two Rock-Up 038 | <0.005] 0.039 | <0.0005 | 33.0| <0.005| <0.02] <002] 0.4 | 180 ] 0.43 | <0.0002 <0.005 ] <0.005]30] <0.001] 490 | <0.001] <0.01 | <002 | 0.006 | <0.001 | <0.002 <0.005
Average Value 0.65 | <0.005] 0.104 | <0.0005 | 550/ 0.005 | <0.02{ <002] 0.7 | 393 | 027 <0.0002 | 0.004 | 0.005 | 3.5] <0.001 | 1128 ] <0.001] <001 | 0019 | 0.003 | <0.001 <0.002] 0011
Mean of Reclaimed Water 003) 039 | 002 | <0.005 ] 31 | 0.002 | <0.02} 001 | <0.1*] 19 | <0.03*| 0.0001 <004 | 0004 | 11§ 0001 ] 80 | <0001} <002 003 | 0002 | 0.001 | 0.005 <0.001
State MCLs 1 | 0.006 1 0.004 0.05 13! 0.002 0.1 0.05 0.002 005 | 0005 | 0015'] 005
Federal MCs 0006 | 2 0.004 0.1 13') 03?2 005%1 0002 0.1 0.12 0.002 5? 1 005 | 0oos | 0015 o005

NOTES:

" Action level * Secondary MCL (Maximum Contaminant Level) * The holding time for mercury was exceeded, therefore,
“ Analytcal results based on a single sampling event. All concentrations reported in mg/L (milligrams per liter). Al = aluminum;
Cu = copper; Fe = iron; Mg = magnesium; Mn = manganese; Pb = lead; Hg = mercury; Mo = molybdenum; Ni = nickel; K =

teported concentrations are estimates and may be lower than the actual concentrations in groundwater.
Sb = antimony; As = arsenic; Ba = barium; Be = beryllium; Cd = cadmium; Cr = chromium; Co = cobalt
potassium; Sc = selenium; Ag = silver; Na = sodium; Tl = thallium; V = Vanadium; 7n = zinc.
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Table 3.2: ANALYTICAL RESULTS FOR COMMON ANIONS IN GROUNDWATER AT STORAGE/REUSE AREAS

NOTES: *Secondary MCL

- SANTA ROSA LONG-TERM WASTEWATER PROJECT
; ‘otal Chemical . Ortho- Ortho- Hardness
Well Name Sample Location D'S‘:ilt::d l()):l:g:‘l Fluoride | Chloride :g‘;; Ni;;g; - :i't‘;:; N‘l;:; - pbo‘?.;,m - pl‘“:g:‘e N sgloh‘u n:;:'g: - @L.LT':':/
Upland Area West of Sebastopol 4
MWSBS Sebastopol-South NA NA <0.1 158 | <01 <0.3 <0.1 <0.4 <0.1 <03 50.4 54 32
MWSM Sebastopol-Middle 260 <5 <0.1 9.71 <0.1 <03 <0.1 <04 <0.1 <03 8.84 140 8.3
‘ Average Value 260 <5 <0.1 128 <0.1 <0.3 <0.1 <0.4 <0.1 <0.3 30 970 - S8
East Rohnert Park
MWRPS Rohnert Park-South 340 <5 <01 0 | 01 | <03 55 16.9 <04 <0.3 21 200 12.0
MWRPS Duplicate of MWRPS 340 <5 <0.1 30 <01 <0.3 5.4 24 <0.1 <0.3 21 200 12.0
Ave of MWRPS & Dup 340 <5 <0.1 30 <01 <03 55 205 <0.1 <03 21 200 12
MWRPM Rohnert Park-North 250 <5 <0.1 14.6 <01 <0.3 12 <0.4 <0.1 <0.3 5.7 150 8.8
Average Value 295 <5 <0.1 23 ) <01 | <03 33 103 <0.1 <0.3 13 175 104
Petaluma Valley
MWAS Adobe-South 500 <5 <0.1 64 <0.1 <0.3 25 57 <0.1 <0.3 465 360 21
MWNP North Petaluma 380 __<5 <0.1 82 <01 <0.3 1 44 <0.1 <03 38 220 13.0
. MWAN Adobe-North 350 T <5 <0.1 53 <01 <03 <0.1 <0.4 <0.1 <0.3 10 190 " 110
Average Value 410 <5 <0.1 66 fO.l <0.3 1.2 34 <0.1 <0.3 31 257 15
Lakeville-Hillside, Tolay, Sears Point
MWLM Lakeville-Middle 830 <5 <0.1 20 <01 <0.3 <0.1 <04 <0.1 <03 120 7
MWLN Lakeville-North 980 9 <0.1 330 <0.1 <0.3 12 50 <0.1 <03 84 740 43
MWLS Lakeville-South 470 7 <0.1 110 <01 <0.3 82 3% 04 12 48 200 12
Awn&e Value 760 6.2 <0.1 2233 <0.1 <0.3 68 2 02 05 3 353 20.7
Americano Creek '
MWAM Americano-Middle 410 <5 <0.1 55 <01 <0.3 <0.1 <04 <0.1 <03 y/] 20 130
MWAM Duplicate of MWAM 410 <5 <0.1 45 <01 <0.3 <0.1 <04 <0.1 <0.3 55 250 150
Ave of MWAM & Dup 410 <5 <0.1 50 <01 <0.3 <0.1 <04 <0.1 <03 65 240 140
MWAL Americano-Lower 500 <5 <0.1 35 <0.1 <0.3 <0.1 <04 <0.1 <03 89 8 05
MWAU Americano-Upper 300 16 <0.1 < <01 <0.3 <0.1 <04 <0.1 <0.3 y.] _ 130 94
Average Value 403 70 <0.1 43 0.1 <0.3 <0.1 <04 <0.1 <0.3 61 126 80
Stemple Creek
MWSS Stemple-South 930 16 <0.1 20 0.1 <0.3 33.0 150 <0.1 <0.3 51 490 290
MWSTRL | Stemple/Two Rock-Lower 1,240 12 <0.1 280 | 01 <03 71.8 359 <0.1 <0.3 120 540 320
MWSHL Stemple/Huntley-Lower 3,530 <5 <0.1 100 0.1 <0.3 <0.1 <04 <0.1 <03 pij p. ) 14
MWSTRU | _Stemple/Two Rock-Uppes 330 K) <0.1 164 01 <0.3 <0.1 _ <04 _ <0.1 2.1 242 170 9.9
Average Value 1,508 28 <0.1 - 154 0.1 <03 26.2 127 <0.1 06 51 306 18.1
Mean of Reclaimed Water a4 NA 022 TA_193 | NA ] 163 | M NA 43 NA A NA
State MCL 1 10 45
Federal MLC 500 4 x |1 1 ] 250
All conceatrations sepocted ia mg/L (milligmms pec liter) Nbot snslyzed MCL = Maximem Coutaminant Level Cumm&eua;mhhldtypc.
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TABLE 3.3
COLIFORM BACTERIA RESULTS

BASELINE GROUNDWATER MONITORING

SANTA ROSA LONG-TERM WASTEWATER PROJECT
Sonoma County, California

Analyte
Total Coliform | Fecal Coliform
Sample Bacteria Bacteria
Sample Name |- Sample Location Date (MPN/100ml) (MPN/100mt)
Uplands West of Sebastopol
MWS§BS-02-0 Sebastopol-South $/28/85 144.5 <1.0
MWSM-02-0 Sebastopol-Middie $/28/85 >200.5 <1.0
East Rohnert Park
MWRPS-01-0 Rohnert Park-South 8/27/88 2.0 <1.0
MWRPS-01-3 | Duplicate of MWRPS-01-0 | 8/27/8% 1.0 <1.0
MWRPM-01-0 Rohnert Park-North $/26/9% >200.5 <1.0
[iPetaluma Valle
MWAS-01-0 Adobe-South $/25/88 15.0 <1.0
MWNP-01-0 North Petaluma 9/21/95 »200.5 <1.0
MWAN-02-0 Adobe-North $/26/8% 18.0 <1.0
Lakeville
MWLM-01-0 Lakeville-Middle 8/28/85 >200.5 <1.0
MWLN-01-0 Lakevilie-North $/26/95 >200.5 <1.0
MWLS-01-0 Lakeville-South $/27/85 »200.5 »200.5
[Americano Creek
MWAM-01-0 Americano-Midd!e 8/18/85 87 <1.0
MWAM-01-3 | Duplicate of MWAM-01-0 | $/18/85 8.4 - <1.0
MWAL-01-0 Americano-Lower $/20/95 >200.5 <1.0
MWAU-01-0 Americano-Upper 8/20/85 >200.5 <1.0
Stemple Creek
MWS8-01-0 Stemple-South $/18/85 >200.5 3.1
MWSTRL-01-0! Stempie/Two Rock-Lower | $/20/85 >200.5 165.2
MWSHL-01-0 Stemple/Huntley-Lower $/20/95 >200.5 <1.0
MWSTRU-01-0| Stemple/Two Rock-Upper | $/21/85 8.4 <1.0
fQuality Contro! Ssmpies
ERB-1 Equipment Rinsate Blank | $/22/85 <1.0 <1.0
FB-1 Field Blank $/22/85 <1.0 <1.0
ERB-2 Equipment Rinsate Blank | 6/29/85 <1.0 <1.0
FB-2 _ Field Blank 8/25/95 <1.0 <1.0
[iReporting Limits 1.0 1.0

NOTES:

Analysis performed using Colilert Enur

Tost P

MPN/ 100 mi (Most Probable Number/ 100 milliliters).
ND = Not detected at or above the reporting limit

which reports results in
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TABLE 3.4
FIELD PARAMETER RESULTS
BASELINE GROUNDWATER MONITORING
SANTA ROSA LONG-TERM WASTEWATER PROJECT
Sonoma County, California

N -ﬁ " Analyte
Sample Conductiviity] Turbidity

Sample Name| . Sample Location Date | Temp (C pH (_!,lrnhoslcm) (NTUs) |
Uplands West of Sebastogol -

MWEBS-01-0 Sebastopol-South 9/14/95 " 18.6 6.71 160 2.2
| MWSM-01-0 Sebastopol-Middle 9/15/95 _“ 18.4 8.07 ] 240 3.6
East Rohnert Park :

MWRPS-01-0 Rohnert Park-South 8/27/95 20.1 6.94 370 25.3

MWRPS-01-3 | Duplicate of MWRPS-01-0] 9/27/85 20.1 6.94 370 25.3

MWRPM-01-0 Rohnert Park-Middle 9/29/95 18.1 7.61 320 0.4

e —— —

IPetaluma Valley

MWAS-01-0 Adobe-South 9/25/85 20.1 6.78 600 14.1
MWNP-01-0 North Petaluma 9/21/95 18.0 7.80 400 20.0
MWAN-01-0 Adobe-North 9/22/95 16.7 8.10 410 6.5
lLakeville . _
MWLM-01-0 Lakeville-Middle 9/26/85 20.5 8.47 1050 159.2
MWLN-01-0 Lakeville-North 9/26/85 18.8 7.54 1100 108.9
» MWLS-01-0 Lakeville-South 9/27/95 19.9 8.45 . 800 170.0 -
. =Americano Creek
MWAM-01-0 Americano-Middle 9/18/95 19.2 6.95 400 2.5
MWAM-01-3 -| Duplicate of MWAM-01-0 | 8/18/85 19.2 6.85 400 2.5
MWAL-01-0 Americano-Lower 8/20/85 21.3 9.80 450 24.7
MWAU-01-0 Americano-Upper 9/20/85 20.0 7.67 380 14.2
Stemple Creek 4
MWSS-01-0 Stemple-South 9/18/85 20.7 7.20 820 0.8
MWSTRL-01-0] Stemple/Two Rock-Lower ‘ 9/20/85 || 17.1 7.04 | 1000 53
MWSHL-01-0 | Stemple/Huntley-Lower | 8/20/95 20.4 9.18 500 61.8
MWSTRU-01-0| Stemple/Two Rock-Upper | 9/21/95 16.0 7.41_ 328 54
NOTES:
Conductiviity reported in micro ohms/centimeter (umhos/cm)
T\grbidity reported in nephelometric turbidity units (NTU) ° ‘

COL_O-_F.XLS 6/21/86



BASELINE GROUNDWATER MONITORING

TABLE 3.6
SUMMARY OF ORGANIC COMPOUNDS DETECTED

SANTA ROSA LONG-TERM WASTEWATER PROJECT
Sonoma County, California

Analyte
SEMI- Petroleum
VOCS VOCS | Pesticides Hydrocarbons
Sample cths:tg;yl) TPH as TPH as
Sample Name Sample Location Date Toluene |Chloroform| phthalate Gasoline Diesel
Uplands West of Sebastopol .
MWSBS-01-0 Sebastopol-South 9/14/95 0.0007 ND ND ND NA ND
MWSM-01-0 Sebastopol-Middle 9/15/85 ND ND ND ND ND ND
jRohnert Park ‘
MWRPS-01-0 Rohnert Park-South 9/27/95 ND ND 0.056 ND ND ND
MWRPS-01-3 | Duplicate of MWRPS-01-0| 9/27/85 ND ND 0.015 ND ND ND
MWRPM-01-0 Rohnert Park-North $/20/95 ND ND ND ND ND . ND
[Petaluma Valle

MWNP-01-0 North Petaluma 9/21/85 ND ND 0.012 ND ND ND

MWAN-01-0 Adobe-North $/22/95 ND ND ND ND ND ND

MWAS-01-0 Adobe-South 9/25/95 ND ND ND ND ND ND
Lakeville

MWLM-01-0 Lakevilie-Middie 9/26/85 ND ND ND ND ND ND

MWLN-01-0 Lakeville-North 8/26/95 ND ND " ND ND ND ND

MWLS-01-0 Lakeville-South 9/27/85 ND ND ND ND 0.14 ND
[Americano Creek '

MWAL-01-0 Americano-Lower $/20/85 ND ND ND ND ND ND

MWAM-01-0 Americano-Middle 9/18/85 ND ND ND ND ND ND

MWAM-01-3 | Duplicate of MWAM-01-0 | 8/18/85 ND ND ND - ND ND ND

MWAU-01-0 Americano-Upper $/20/85 ND ND 0.003 ND ND ND
Stemple Creek '

MWSS-01-0 Stemple-South $/18/95 ND ND . ND ND ND ND
MWSTRL-01-0| Stemple/Two Rock-Lower | 8/20/85 ND ND ND ND ND ND
MWSTRU-01-0} Stemple/Two Rock-Upper | - 8/21/85 ND ND ND. ND ND ND

MWSHL-01-0 | Stemple/Huntley-Lower 9/20/85 ND ND ND ND ND ND
Quality Control Samples
| ERB-1 Equipment Rinsate Biank | 6/22/85 ND ND ND ND ND ND

FB-1 Field Biank 9/22/95 ND ND NA NA ND NA

ERB-2 Equipment Rinsate Biank { 8/28/85 ND 0.0006 ND ND ND ND

FB-2 Field Biank 9/20/85 ND ND NA NA Nb NA
Reporting Limits 0.0005 0.0005 0.003 0.05

NOTES:

VOCS = Volatile Organic Compounds, Semi-VOCS = Semi Voletile Organic Compounds
All concertrations reported in mg/L (miligrame per liter or parts per million)
ND = Not detected at or above the reporting limit

NA = Not analyzed
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

The detection of chloroform and di (2-ethylhexyl) phthalate appear to be the result of
contamination from the field or laboratory and do not reflect groundwater quality.
Chloroform (0.0006 mg/L) was only detected in equipment rinsate blank sample ERB-2,
which suggests that it was probably present in the potable water used for the rinsate blank.
Di (2-ethylhexyl) phthalate concentrations of 0.003, 0.012, and 0.056 mg/L were detected
in MW-AU, MW-NP, and MW-RPS, respectively, which exceed the Basin Plan water
quality objective of 0.004 mg/L. Di (2-ethylhexyl) phthalate is a common plastic residue
that is ubiquitous in highly developed areas, but would not be expected in rural areas such
asthe well sites. Di (2-ethylhexyl) phthalate is also a common laboratory contaminant and
may have been introduced into the three samples from the disposable plastic sampling
gloves that were worn by the sampling team or by laboratory staff during sample
preparation.

Water quality parameters determined for the five study areas during the course of this
current investigation are compared to water quality data from existing literature and prior
investigations. Where possible, analytical datais compared between wells screened in the
same formation. Sources of existing water quality data included the United States
Geologica Survey (USGS) (1958), Department of Water Resources (DWR) (1982a and
1982b) and CH2M Hill (1990). The USGS publication addresses groundwater in the
Petaluma Valley and Santa Rosa Plain. The DWR studies include groundwater in the
Petaluma Valley, Santa Rosa Plain, and eastern Sonoma County. Water quality data for
the West County area reported by CH2M Hill (1990) is also included for comparison
purposes.

The mean concentration for each chemical in Tables 3.1 through 3.5 was calculated using
all quantified values and most non-detect values. The following criteria were applied to
non-detects when cal culating mean concentrations:

Where the reporting limit of the analytical method was several times greater than the
highest detected value, non-detect values were not used in the calculation of the
mean.

Where one-haf of the reporting limit for a non-detect was more than twice the
maximum detected concentration of any quantified value, that non-detect value
was not used to calculate the mean.

For values reported as non-detect, one-half of the reporting limit was used to calculate
the mean.

For baseline groundwater samples that have duplicate sample results, the original and
duplicate sample results were averaged. Only the average vaue for these samples
was used in calculation of a mean concentration for a subarea.

3.3.1 Summary of Groundwater Analytical Data

Uplands West of Sebastopol

Manganese and total coliform bacteria were the only anaytes that exceeded their
respective MCLs in samples for the two wells instaled in that area (MW-SBS and MW-
SM).
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

Manganese was detected in exceedance of its secondary MCL in both of the West
Sebastopol wells. Comparable historical data on metal concentrations in groundwater in
the vicinity of West Sebastopol were not available. However, the presence of elevated
levels of manganese from groundwater extracted from the same geologic unit, the Merced
Formation, has been reported in the Santa Rosa Plain and the Petaluma Valley (DWR
1982a and 1982b).

Total coliform bacteria counts of 144.5 MPN/100 ml and greater than 200.5 MPN/100 ml
were detected in samples from wells MW-SBS and MW-SM. The counts in these wells
exceed the drinking water quality objective of 1.1 MPN/100 ml for coliform bacteria
(RWQCB 1995).

Anaysis of the common anions in the Sebastopol wells indicate that none were in
exceedance of their respective MCLSs.

Toluene was detected at a very low level in Well-SBS. The reported value of toluene,
0.0007 mg/L, was just above the detection limit of 0.0005 mg/L. This detection of
toluene is substantially lower than the municipal supply water quality objective of 0.15
mg/L (RWQCB 1995). Toluene is one of several organic compounds that are associated
with petroleum products and toluene is usually detected in association with a suite of other
petroleum-related compounds (i.e., benzene, ethylbenzene, and xylene). Toluene is
considered a common laboratory contaminant. Therefore, the isolated detection of
toluene at thislow level is probably the result of laboratory contamination.

East Rohnert Park, Santa Rosa Plain

Aluminum, iron, manganese, and total coliform bacteria were detected at concentrations
exceeding the respective MCLs in one or both of the monitoring wells in the vicinity of
East Rohnert Park, MW-RPS and MW-RPM.

Aluminum, iron, and manganese were detected above their MCLs in MW-RPM. Iron was
the only metal above the MCL detected in MW-RPS. Elevated levels of iron and
manganese have been detected in other wells in the Santa Rosa Plain (DWR 1982a) with
concentrations of iron ranging from 0.02 to 47 mg/L and manganese 0.06 to 1.17 mg/L.
However, most of these wells are not screened in aluvium as are MW-RPM and MW-
RPS and, therefore, may not be comparable. Comparable historical data on aluminum
concentrations in Sonoma County groundwater were not available in the previoudy cited
documents.

Tota coliform bacteria counts of 2.0 and greater than 200.5 were detected in MW-RPS
and MW-RPM, respectively. The counts in these wells exceed the drinking water quality
objective of 1.1 MPN/100 ml for coliform bacteria (RWQCB 1995). Comparable
historical data on coliform bacteria counts in Sonoma County groundwater were not
available in the previously cited documents.

None of the common anions were detected at concentrations above their respective
MCLs.
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

Petaluma Valley Area

Aluminum, iron, manganese, and total coliform bacteria were detected at concentrations
exceeding the respective MCL s in one or more of the three Petaluma Valley wells.

Iron in exceedance of the secondary MCL was detected in North Petaluma well, MW-NP
(screened in the Merced Formation) and Adobe Road well, MW-AN (screened in the
Petaluma Formation). Monitoring well MW-AN was also in exceedance of the primary
MCL for aluminum and the secondary MCL for manganese.

Elevated levels of iron and manganese have been detected in nearby wells completed at
similar depths in the Merced and Petaluma formations (DWR 1982b). Seven wells
completed at depths of 50 to 150 feet bgs in the Petaluma Valley areawere included in the
study conducted by the DWR (1982b). These wells are located within a 5 mile radius of
either MW-NP, MW-AN, and/or MW-AS and based on their depth and location are
apparently screened in the Petaluma Formation and Merced Formation. Concentrations of
iron and manganese in the DWR study wells ranged from 0.01 to 0.44 mg/L for iron and
0.06 to 030 mg/L for manganese. @ Comparable historical data on auminum
concentrations in Sonoma County groundwater were not available.

The South Adobe Road well, MW-AS, had a TDS concentration at the secondary MCL
for TDS, 500 mg/L. No other common anions were detected at or in exceedance of an
MCL.

Tota coliform bacteria was elevated in all three wells, ranging from 15.0 to greater than
200.5 MPN/100 ml. The counts in these wells exceed the drinking water quality objective
of 1.1 MPN/100 ml for coliform bacteria (RWQCB 1995). Comparable historical data on
total coliform bacteria counts in Sonoma County groundwater were not available.

Lakeville Area

The three Lakeville monitoring wells, MW-LN, MW-LM, and MW-LS, were in
exceedance of a least one of the following: aluminum, iron, manganese, TDS, chloride,
nitrate, and total coliform bacteria.

Concentrations of iron exceeded the secondary MCL in al three wells. The primary MCL
for auminum was exceeded in the northern and southern Lakeville wells (MW-LS AND
WM-LN). The secondary MCL for manganese was exceeded in the northern and middle
Lakeville wells (MW-LN and MW-LM).

Groundwater samples collected in the Lakeville area generaly contained higher
concentrations of common anions than the other four subareas. Two of the three wells,
MW-LN and MW-NM, had concentrations of TDS that exceeded the secondary MCL of
500 mg/L. Nitrate (as nitrogen) was detected at 12 mg/L in MW-LN which is in
exceedance of the primary MCL (10 mg/L) for nitrate (as nitrogen). MW-LN was also in
exceedance of the secondary MCL for chloride.
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

Coliform bacteria counts were greater than 200.5 MPN/100 ml in the three wells. The
counts in these wells exceed the drinking water quality objective of 1.1 MPN/100 ml for
coliform bacteria.

Values of pH and EC were also detected at levels exceeding MCLs or Basin Plan water
quality objectives in the Lakeville area wells. Vaues of pH were greater than 8.5 in two
wells, with levels ranging from 7.54 to 9.47. The Basin Plan specifies that the water
should not exceed the pH range of 6.5 to 8.5. EC ranged from 600 to 1100 pmhos/cm,
with values exceeding the secondary MCL of 900 pmhos/cm in two wells.

MW-LN and MW-LM are screened in the Petaluma Formation and MW-LS is screened in
the overlying alluvium. Elevated concentrations of iron, manganese, TDS, chloride, and
nitrate have been documented by the DWR in Lakeville area wells (DWR 1982b). The
DWR report (1982b) included sample data from 18 local wellsin the Lakeville area. Four
of these wells were completed at depths of 35 to 150 feet and are probably screened in
either the shallow aluvium or the underlying Petaluma Formation. Concentrations of iron
ranged from 0.33 to 6.50 mg/L. Manganese data was not collected from these four wells,
but has been detected at elevated concentrations in wells north of the Lakeville area (see
Section 3.2.3). Chloride levels of 55 to 10,400 mg/L and EC levels of 1,230 to 26,200
pmhos/cm were detected in the four wells in the DWR study. These high chloride and EC
values are indicative of elevated salinity in groundwater. Nitrate (as NOg) concentrations
of 45 and 216 mg/L have been detected in nearby wells (DWR 1982b).

Tota petroleum hydrocarbons (TPH) as gasoline was detected at a concentration of 0.14
mg/L in Well-LS. The detection of gasoline in one of the well samples appears to
represent an isolated occurrence and not a regional problem. The occurrence of gasoline
in groundwater may be the result of leakage from a storage tank or surface spills
associated with vehicles or gasoline powered engines.

Americano Creek Watershed

Concentrations of iron, manganese, and coliform bacteria exceeded MCLs in at least one
of the three wells installed within the Americano Creek watershed.

Iron concentrations were detected in exceedance of the secondary MCL in two monitoring
wells, MW-AM and MW-AL. The secondary MCL for manganese was exceeded in MW-
AM and MW-AU. The presence of iron and manganese in Sonoma County wells is
widespread (DWR 1975 and 1982), especidly in wells screened within the Merced
Formation such as MW-AU, MW-AM, and MW-AL.

TDS was detected at its secondary MCL of 500 mg/L in one well, MW-AL. No other
common anion was detected at or in exceedance of its MCL in the Americano Creek
watershed.

Coliform bacteria exceeded the Basin Plan water quality objective of 1.1 MPN/100 ml in
al three wells with values ranging from 8.7 to greater than 200.5 MPN/100 ml. Coliform
bacteria counts in MW-Al, MW-AM, and MW-AU are comparable to local counts
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SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

detected in other wells that are probably screened in the same formation as the wells of the
current investigation (CH2M Hill 1990). Four wells located within the Americano Creek
watershed were sampled for total coliform bacteria by CH2M Hill between April 1988 and
January 1990. These wells are situated within approximately one mile of MW-AM and
MW-AI. Totd coliform bacteria counts ranged from less than 2 to 920 MPN/100 ml in
the wells sampled by CH2M Hill. Some of these wells may have been poorly constructed.
Groundwater samples from poorly constructed wells may not be representative of regional
groundwater quality.

Stemple Creek Groundwater Basin

Concentrations of iron, manganese, TDS, chloride, nitrate and coliform bacteria were
elevated in wells installed within the Stemple Creek watershed. Vaues of EC and pH
were also elevated in some of the wells. Concentrations of iron, manganese, TDS, and
nitrate exceed their respective MCLs in al four of the Stemple Creek wells (MW-SS,
MW-SHL, MW-STRL, and MW-STRU).

The secondary MCL for iron was exceeded in al four of the wells located in the
watershed. The secondary MCL for manganese was exceeded in three (MW-SS,
MW-STL, and MW-STRU) of the four wells.

The common anions, TDS, chloride, and nitrate were detected in some of the wells at
concentration above their respective MCLs. Groundwater from three of the four wells
(MW-SS, MW-STRL and MW-STHL) contained TDS at concentrations substantially
above the secondary MCL of 500 mg/L. The primary MCL for nitrate as nitrogen was
exceeded in two of the four wells (MW-SS and MW-STRL). The secondary MCL for
chloride was exceeded in one of the four wells (MW-STRL). EC value of 1,000
pmhos/cm was detected in MW-STRL, which exceed the secondary MCL for
conductivity. An elevated pH vaue of 9.19 was measured in MW-SHL, which fals
outside the Basin Plan range of 6.5 to 8.5 (RWQCB 1995).

Total coliform bacteria exceeded the Basin Plan water quality objective 1.1 MPN/100 ml,
with concentrations in three of the wells exceeding 200.5 MPN/100 ml.

All of the Stemple Creek wells were screened partidly or completely in surficia aluvid
sediments. Other wells of similar depths within the Stemple Creek drainage contain
elevated levels of the same constituents detected in MW-SS, MW-SHL, MW-STRL, and
MW-STRU (CH2M Hill 1990). Eleven wells with reported completion depths of 25 feet
or less and/or reported to be hand dug were monitored by CH2M Hill (1990) in the
Stemple Creek Watershed. Most of these wells are located less than one mile from MW-
SS, MW-SHL, MW-STRL, or MW-STRU. In these Stemple Creek wells iron ranged
from less than 0.1 to 2.5 mg/L and manganese ranged from less than 0.02 to 0.45 mg/L.
Chloride levels ranged from 71 to 780 mg/L and nitrate levels ranged 0.05 to 83 mg/L.
Although elevated pH values were not detected in the wells sampled by CH2M Hill
(1990), EC values were commonly above 1,000 pmhos/cm and ranged from 250 to 4,400
pmhos/cm.  Tota coliform bacteria ranged from less than 2 to greater than 2,400
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MPN/100 ml in the wells sampled by CH2M Hill. Some of these wells may have been
poorly constructed. Groundwater samples from poorly constructed wells may not be
representative of regional groundwater quality.

3.3.2 Reclaimed Water Quality

In this section the baseline groundwater quality data is compared to the quality of the
reclamed water from Laguna Wastewater Treatment Plant (Treatment Plant). The
proposed land application of the reclamed water and potential impacts to existing
groundwater quality are not evaluated in this report. These potential impacts are
discussed in detail in Parsons ES 1996a.

Chemical components that may potentially occur in the Treatment Plant’s reclaimed water
were identified from the water quality data obtained from the Treatment Plant’s quarterly
monitoring program (1988-1995) and from data collected as part of the Subregional
Wastewater Project (1994-1995). A total of 30 inorganic and 200 organic chemicals were
assayed in at least one set of analyses during this seven year period (not al chemicals were
measured for each sampling event). Of these chemicals, 23 inorganic and 26 organic
chemicals have been detected at or above their reporting limits in at least one sample
(Table 3.6). Of the 49 chemicals detected in the reclamed water, eight inorganic
chemicas (ammonia, cacium, fluoride, magnesium, nitrate, phosphate, potassum, and
sodium) and one organic chemical (chloroform) were detected each time that they were
assayed. The remaining chemicals in Table 3.5 were detected in at least one sampling
event. Chemicals that were never reported at or above their respective reporting limit are
not included in the table. A list of all chemical analytes and their reporting limits is
presented in the Field Sampling and Quality Assurance Planand the Reclaimed Water
Quality Technical Repor{Merritt Smith Consulting 1995, 1996).

Basdline groundwater and reclaimed water quality are discussed in the following sections
organized by study area. Only the anaytes detected during the baseline groundwater
monitoring and constituents in the reclaimed water that exceed MCLs are discussed.
Pesticides, volatile organic compounds, and semi-volatile organic compounds are not
included because the existing groundwater and reclaimed water are below MCLs for
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Table 3.6

Potential Chemical Constituents of Reclaimed Water

Concentration Mean Reporting Number | Number
Range Concentration Limit(s) of of
Chemical (mg”/L) (mg”/L) (mg/L) Detects | Samples
Inorganics

aluminum, total N.D. - 0.15 0.032 0.01-0.10 20 27
ammonia N.D. - 40.3 4.2 0.1-05 46 46
arsenic, total N.D. - 0.0040 0.0024 0.001 - 0.005 25 30
asbestos, MFL® N.D. - 0.56 0.25 0.05-0.28 4
barium, total N.D.-0.11 0.023 0.02 - 0.05 27
boron, total N.D. - 0.60 0.48 0.10 17 18
cadmium, total N.D. - 0.007 0.001 0.0002 - 0.01 6 89
calcium, total 22 - 63 31 N.A. 19 19
chromium, total N.D.-0.014 0.0023 0.001 - 0.02 49 90
copper, total N.D. - 0.04 0.012 0.005-0.10 88 90
cyanide N.D. - 0.03 0.01 0.005 - 0.01 10
fluoride 0.18-0.31 0.22 N.A. 4
iron, total N.D. 0.1
lead, total N.D. - 0.020? 0.0045 0.001 - 0.04 19 90
magnesium 15-23 19 N.A. 18 18
manganese 0.03 N.D. 0 1
mercury, total N.D. - 0.0002 0.00037 0.0002 - 0.001 91
nickel, total N.D. - 0.025? 0.0042 0.002 - 0.02 56 90
nitrate (as N) 0.3-50.5 16.3 N.A. 46 46
nitrite (as N) N.D.-7.3 0.3 0.01 459 459
phosphate (as P) 0.1-84 4.3 N.A. 499 499
potassium, total 6.6-24 11 N.A. 28 28
silver, total N.D. - 0.010 0.0012 0.0001 - 0.01 40 88
sodium, total 58 - 150 80 N.A. 28 28
zinc, tota N.D. - 0.28 0.03 0.01-0.10 82 90
Volatile Organics
acetone N.D. - 0.0060 0.0042 0.002 - 0.01 14
carbon disulfide N.D. - 0.0370 0.0039 0.0005 - 0.005 14
chlorobenzene N.D. - 0.0001 0.0001 0.0001 19
1,4-dichlorobenzene N.D. - 0.0009 0.00064 0.0005 10 13
ethylbenzene N.D. - 0.0010 0.00024 0.0001 - 0.0005 1 19
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Table 3.6 (continued)

Concentration Mean Reporting Number | Number
Range Concentration Limit(s) of of
Chemical (mg”/L) (mg/L) (mg/L) Detects | Samples
methylene chloride N.D. - 0.0060 0.00082 0.0001 - 0.003 5 19
tetrachloroethylene N.D. - 0.0006 0.00023 0.0001 - 0.0005 2 19
toluene N.D. - 0.0004 0.00023 0.0001 - 0.0005 2 19
1,1,1-trichloroethane N.D. - 0.0002 0.00021 0.0001 - 0.0005 1 19
xylenes N.D. - 0.0002 0.0002 0.0001 - 0.0005 1 18
Halomethanes
bromomethane N.D. - 0.0014 0.00026 0.0001 - 0.0005 1 19
chloromethane N.D. - 0.0050 0.00046 0.0001 - 0.001 1 19
Trihalomethanes
bromodichloromethane N.D. - 0.0110 0.0022 0.0005 22 23
chloroform 0.0024 - 0.0440 0.0099 0.0005 23 23
dibromochloromethane N.D. - 0.0021 0.00041 0.0001 - 0.0005 4 22
total trihalomethanes” 0.0036 - 0.057 0.0129 N.A. 23 23
Phthalates
di-n-buty! phthalate N.D. - 0.0019 0.00116 0.001 - 0.005 23
bis (2-ethylhexyl) phthalate| N.D. - 0.0060 0.00249 0.0006 - 0.005 23
diethyl phthalate N.D. - 0.021 0.00193 0.0005 - 0.002 4 23
Pesticides
aldicarb sulfone N.D. - 0.0018 0.0011 0.0008 2
aldicarb sulfoxide N.D. - 0.0019 0.00081 0.0005 2
aldrin N.D. - 0.00003 0.0000086 |0.00001 - 0.00005 3 19
DCPA (Dacthal) N.D. - 0.0003 0.0002 0.0002 2 4
endosulfan N.D. - 0.00001 0.00001 0.00001 - 0.00005 1 19
a-lindane N.D. - 0.00003 0.00001 0.00001 - 0.00005 2 19
¢ lindane N.D. - 0.00009 0.00002 0.00001 - 0.00002 8 19
heptachlor N.D. - 0.00003 0.00001 0.00001 - 0.00005 1 19
Radioactivity
Gross alpha, GPV® 1.3-55pCi/L | 2.8pCi/L N.A. 4 4
Gross beta, GPV 11.9-12.7pCi/L| 12.3pCi/L N.A. 4 4
Biological Constituent
Total Coliform N.D. - 170 2.2 2.2 497 497
MPN/ 100 ml ©
N.D. = Not Detected, N. A. = Not available
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Table 3.6 (continued)

Asbestos values are reported as millions of fibers per liter (MFL).

The maximum concentration for these substances was half the detection limit of a non-detectable value. This
differs from Human Health Risks from Chemical and Biological Components of Reclaimed Water Technical
Report (Parsons ES 1996b) which gives the maximum detectable value as the maximum.

Numbers shown are the number of monthly averages; these constituents are routinely measured several times per
month.

Trihalomethanes include dhloroform, bromoform, bromodichloromethane, and dibromochloromethane.
Bromoform was not detected at or above the reporting limit for any sample. One half the reporting limit for
bromoform was used to calculate the maximum and mean concentrations of trihalomethanes.

Radioactivity values are reported as greatest probable value (GPV).

MPN/ 100 ml = Most Probable Number/ 100 milliliters

Numbers shown are the number of monthly averages; these constituents are routinely measured several times per
month.
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these organic contaminants. Metals and common anions are the only chemica
constituents that have been detected at concentrations exceeding MCLs in either the
groundwater or reclaimed water. The mean value of metals in the reclaimed water are
below the respective MCLs. Analysis of reclaimed water for iron and manganese has only
been conducted on one occasion. Neither iron or manganese were detected at or above
their respective detection limit at that time. Based on the very limited data available, it
appears that the levels of iron and manganese are higher in the groundwater than in the
reclaimed water.

The mean concentration for each chemical in Table 3.6 was calculated using al quantified
values and most non-detect values. The following criteria were applied to non-detects
when calculating mean concentrations:

Where the reporting limits of the analytical method was several times greater than
the highest detected value, non-detect values were not used in the calculation of
the mean.

maximum detected concentration of any quantified value, that non-detect value
was not used to calculate the mean.

For values reported as non-detect, one-half of the reporting limit was used to
calculate the mean.

Upland Area West of Sebastopol

Metals in reclamed water that have mean values higher than the concentrations detected
in the West Sebastopol wells are barium, calcium, magnesium, potassium, sodium, zinc,
arsenic, and lead. The only metals in reclaimed water with mean concentrations more than
twice the concentrations detected in the Sebastopol wells are potassium (11 mg/L) and
sodium (80 mg/L).

Mean concentrations of some common anions in reclamed water are higher than
concentrations detected in West Sebastopol wells. The mean concentration of nitrate as
nitrogen (16.3 mg/L) is the only common anion in the reclaimed water that exceeds an
MCL. Concentrations of nitrate detected in MW-SM and MW-SBS were below the
detection limit. The mean concentrations of TDS, fluoride, nitrite (as nitrogen), nitrate (as
nitrogen), and phosphate in the reclaimed water also exceed concentrations detected in the
west Sebastopol wells. Except for TDS, none of these anions were detected in the two
west Sebastopol wells.

Tota coliform bacteria counts of 144.5 MPN/100 ml and greater than 200.5 MPN/100 ml
were detected in the MW-SBS and MW-SM. The counts in these wells exceed the
drinking water quality objective of 1.1 MPN/100 ml for coliform bacteria and the mean
count of lessthan 2.2 in the reclaimed water.
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East Rohnert Park, Santa Rosa Plain

Mean concentrations in reclaimed water of the constituents, potassium, sodium, zinc, and
lead, exceed concentrations detected in the Rohnert Park wells. The only reclaimed water
constituent with a mean concentration substantially higher than the mean concentration in
the Rohnert Park wells was sodium.

Concentrations of TDS, fluoride, nitrite (as nitrogen), nitrate (as nitrogen), and phosphate
in the reclaimed water exceed concentrations detected in the Rohnert Park wells. Except
for nitrate concentrations, these anions in the reclamed water only dightly exceed
reporting limits and/or the concentrations detected in the Rohnert Park wells.

Tota coliform bacteria counts of 2.0 and greater than 200.5 were detected in MW-RPS
and MW-RPM, respectively. The counts in these wells exceed the drinking water quality
objective of 1.1 MPN/100 ml for coliform bacteria and the mean reclaimed water quantity
of lessthan 2.2 MPN/100 ml.

Petaluma Valley Area

Petaluma Valley wells, MW-NP, MW-AS, and MW-AN, had detected concentrations of
aluminum, iron, and manganese that exceed their respective MCLs. The reclaimed water
constituents with a mean concentration higher than the concentrations detected in the
Petaluma Valley wells are potassium, sodium, and lead.

The common anions in reclamed water with mean concentrations higher than the
concentrations detected in the Petaluma Valley wells are TDS, fluoride, nitrite (as
nitrogen), nitrate (as nitrogen), and phosphate. Except for nitrate these anions only
dightly exceed reporting limits and/or the concentrations detected in the Petaluma Valley
wells.

Tota coliform bacteria was elevated in all three wells, ranging from 15.0 to greater than
200.5 MPN/100 ml. The counts in these wells exceed the drinking water quality objective
of 1.1 MPN/100 ml for coliform bacteria and the mean reclaimed water amount of
2.2 MPN/100 ml.

Lakeville Area

Lakeville area wells, MW-LN, MW-LM, and MW-LS had detected concentrations of
aluminum, iron, and manganese that exceed their respective MCLs. The only metas in
reclamed water with mean concentrations higher than the concentrations detected in the
Lakeville wells are potassium and lead.

The common anions in reclamed water with mean concentrations higher than
concentrations detected in the Lakeville wells are fluoride, nitrite (as nitrogen), nitrate (as
nitrogen), and phosphate. Except for nitrate these anions in the reclaimed water only
dightly exceed reporting limits and/or the concentrations detected in the Lakeville area
wells.
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Coliform bacteria counts were greater than 200.5 MPN/100 ml in the three wells. The
counts in these wells exceed the drinking water quality objective of 1.1 MPN/100 ml for
coliform bacteria and the mean reclaimed water concentration of 2.2 MPN/100 ml.

Americano Creek Watershed

Americano Creek watershed wells, MW-AU, MW-AM, and MW-AL, had detected
concentrations of iron and manganese that exceed their respective MCLs. These metals
were not detected in the reclaimed water. Calcium, magnesium, potassium, zinc, and lead
were the only reclaimed water metals detected at mean concentrations that exceed
concentrations detected in Americano Creek wells.

Mean concentrations of common anions in reclamed water that are higher than
concentrations detected in the Americano Creek wells are TDS, fluoride, nitrite (as
nitrogen), nitrate (as nitrogen), and phosphate. Except for nitrate, these anions only
dightly exceed reporting limits and/or the concentrations detected in the Americano Creek
wells.

Coliform bacteria counts in MW-AI, MW-AM, and MW-AU are comparable to loca
counts detected in other wells that are probably screened in the Merced Formation
(CH2M Hill 1990). Four wells located within the Americano Creek Watershed were
sampled for total coliform bacteria by CH2M Hill between April 1988 and January 1990.
These wells are situated within approximately one mile of MW-AM and MW-AI. Totd
coliform bacteria counts ranged from less than 2 to 920 MPN/100 ml in these wells. Some
of these wells may have been poorly constructed. Improper well construction can allow
infiltration of surface waters which can contribute to elevated levels of coliform and nitrate
in the wells. Groundwater samples from poorly constructed wells may not be
representative of regional groundwater quality.

Stemple Creek Groundwater Basin

WEélls in the Stemple Creek watershed, MW-SS, MW-STRL, MW-SHL, and MW-STRU
had detected concentrations of iron and manganese that exceeded their respective MCLs.
Potassium, zinc, and lead were the only reclamed water metals detected at mean
concentrations that exceed concentrations detected in Stemple Creek wells.

Concentrations of TDS, chloride, and nitrate (as nitrogen) in Stemple Creek groundwater
exceed MCLs. Only nitrate has been detected above its respective MCL in the reclaimed
water. Mean concentrations of fluoride, nitrite (as nitrogen), and phosphate in the
reclamed water exceed concentrations detected in the Stemple Creek wells. Mean
concentrations of these anions in the reclaimed water only dightly exceed reporting limits
and/or the concentrations detected in the Stemple Creek wells.

Total coliform bacteria exceeded the Basin Plan water quality objective 1.1 MPN/100 ml,
with concentrations in three of the wells exceeding 200.5 MPN/100 ml and the mean
reclaimed water concentration of 2.2 MPN/100 ml. Some of these wells may have been

95-03.R3 7/8/96 PAGE 3-22



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

poorly constructed. Groundwater samples from poorly constructed wells may not be
representative of regional groundwater quality.
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4 SUMMARY

4.1 GROUNDWATER OCCURRENCE

Based on the wells installed as part of this investigation, a summary of the subsurface
geology and groundwater conditions encountered in the vicinity of the storage/reuse areas
are described in the following text.

The area west of Sebastopol and the Americano Creek watershed are both underlain by
the Merced Formation. The Merced Formation is overlain by athin veneer of aluvium in
the axes of the valleys. Groundwater in the Merced Formation in both of these areas
appears to occur under confined conditions.

The North Petaluma Valey area is underlain by aluvia deposits which in turn are
underlain by the Petaluma Formation and locally by the Merced Formation. Groundwater
conditions in the Petaluma and the M erced formations are confined.

The Lakeville and Tolay Creek areas are directly underlain by aluvia deposits which are
underlain by the Petaluma Formation. Groundwater conditions encountered during this
investigation ranged from unconfined to confined with substantial pressure head.

The area east of Rohnert Park is underlain by a relatively thick deposit of aluvium.
Groundwater in these deposits exist under unconfined conditions.

The Stemple Creek watershed is underlain by the Franciscan Complex with localized
occurrences of the Merced Formation. The axis of the valley has an overlying thin cover
of aluvial deposits. Groundwater conditions in this area range from unconfined to
confined.

GROUNDWATER QUALITY

The groundwater quality in most of the storage/reuse areas was generally found to meet
most drinking water standards. The most common constituents which were in exceedance
of MCLswere iron and manganese. Exceedance of the secondary MCL for one or both of
these metals occurred in at least one well in each the storage/reuse areas. Aluminum was
in exceedance of the primary MCL in at least one well in the area East Rohnert Park,
Petaluma Valley, and the Lakeville area. Based on comparisons of these results to existing
water quality data (DWR 1982a and 1982b), it appears that these metals are naturally
occurring in groundwater.

Exceedance of MCLs for common anions occurred in the vicinity of the storage/reuse
areas in the Stemple Creek watershed and Lakeville area. In both the Stemple Creek
watershed and the Lakeville area, these exceedances consisted of TDS, chloride and
nitrate. The exceedance of the MCL for nitrate in both areas is probably the result of
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contamination from surface water input. In the vicinity of Lakeville the exceedances of
MCLsfor chloride and TDS are most likely the result of brackish water intrusion from the
bay. The source for the exceedances of the MCLs for chloride and nitrate in the Stemple
Creek watershed is not known. Wells in the Stemple Creek watershed are the only wells
in this investigation that were installed in the Franciscan Complex. It is possible that these
constituents may be associated with shallow groundwater in this rock unit.

One wel in both the Petaluma Valey and Americano Creek contained detected
concentrations of TDS that equaled the MCL of 500 mg/L.

All of the wells installed as part of this investigation were in exceedance of the MCL for
total coliform. This may be the result of the shallow depth of most of the wells and the
land use practices in the vicinity of the wells.
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1 QUALITY ASSURANCE PROJECT PLAN

1.1 INTRODUCTION
1.1.1 Purpose and Scope

The purpose of this Sampling and Anaysis Plan (SAP) is to clearly and comprehensively
define the project sampling and analysis requirements and quality assurance (QA) and quality
control (QC) requirements.

The SAP includes the quality assurance objectives, and quality control measures to achieve
those objectives. The SAP provides for meeting the following project objectives:

1. Develop a defensible database through good field practice and rigorous analytical
procedures.

2. Develop and implement a quality assurance/quality control (QA/QC) program to
assure the production of meaningful and defensible data.

To the extent practicable, this SAP is written in accordance with the following guidance
documents:

Guidance for Conducting Remedia Invedtigations and Feasbility Studies Under
CERCLA, Interim Final. United States Environmental Protection Agency (EPA),
OWSER-9355.3-01, October 1988

Interim Final Guidance Manuals for Ground Water Invedtigations.  Cadlifornia
Environmental Protection Agency@QalEPA), 1994

RCRA Ground Water Monitoring Technical Guidance Document. EPA, OSWER-
9950.01, October 1988

Test Methods for Evaluating Solid Waste, Physical/Chemcial Methods. EPA, SW-846,
September 1986

1.2 PROJECT DESCRIPTION
1.2.1 Project Location

The project areais located in the Coast Ranges geomorphic province 8onoma County
covering portions of the Santa Rosa Valley, thBetaluma Valley and the coastal uplands of
the western portion of the county (Figure 1.1). The project arealiesin a northwest trending
structural depression between théMl endocino Range on the west and thé/layacamas and
Sonoma mountains on the east. The average ground surface of the Santa Rosa Plain is about
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145 feet above mean sea level [California Department of Water Resources (DWR) 1967], and
the plain is generally of low relief. Laguna de Santa Rosa, alow swampy area on the west of
the plain, comprises the lowest part of the plain.

The City of Santa Rosa is developing a long-term wastewater project that will include
consideration of the expansion of existing water reclamation and reuse activities. The project
involves the possible storage of reclaimed water in reservoirs and its reuse in adjacent
irrigation areas. As part of baseline environmental characterization studies, twenty-three (23)
groundwater monitoring wells are proposed throughout the project area to aid in the
assessment of potential impacts to groundwater. The well sites are organized into the
following geographic areas. Sebastopol; Rohnert Park; Petaluma; Lakeville and West County
(Figures 1.2 through 1.6).

1.2.2 Project Scope Of Work

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the City of Santa Rosa
(City) to assess potential impacts to surface water bodies and groundwater, including water
supply wells both along and near the Russian River and near proposed reservoirs and
irrigation areas. In order to meet the project objectives, Parsons ES will implement a program
to characterize groundwater so that baseline conditions can be evaluated. The following is a
list of itemsin the Scope of Work that are directly related to field activities to be performed by
Parsons ES personnel and subcontractors.

Soil Boring and Subsurface Soil Sampling

Soil borings will be drilled with a power-driven sampling system to an average depth of
seventy (70) feet below ground surface (bgs). Drilling will be accomplished using a truck-
mounted air-rotary drill rig with 10-inch diameter (minimum) drill bit. Split-spoon soil/rock
sampling for logging purposes only will be performed in conjunction with soil borings. Drill
cuttings and drill fluids will be containerized. Water levels will be measured irbaliehol es.

Groundwater Monitoring Well Installations

Groundwater monitoring wells will be installed at a maximum of twenty-three (23) locations
within the study area. Well development will include protocols involving submersible pump,
bailer, and surge-block methods. Surface completion of wells will include flush-mount and/or
above-ground well assemblies. Boreholes that are not converted to wells will be abandoned
following the guidance outlined in California Department of Water Resources (DWR 1991).

Groundwater Monitoring Program

Following installation of the groundwater monitoring wells, two groundwater monitoring
events will be performed. Water levels will be measured and water quality samples will be
collected during both events from all of the monitoring wells installed. The first event will
occur within one week of completion of well instalations, whereas the second event will
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occur approximately two months later. Groundwater monitoring protocols and procedures
will follow guidelines presented in EPA (1986, 1992) arichl EPA (1994).

1.2.3 Subcontractors

Parsons ES will act as the general contractor for the project. Parsons ES's responsibilities
will include writing plans and specifications for various tasks, overseeing subcontractor’s
work; monitoring subcontractor’'s compliance with the plans and specifications during all
phases of the project; and collection of soil and groundwater samples for analysis.

Parsons ES plans to subcontract work in the following areas:

Soil Drilling/Well Installation - A California-licensed environmental driller will be selected
to perform drilling, monitoring well installations, well development, and transport of
drummed wastes to the designated waste staging areas. Water Development
Corporation (License No. C57-283326) has been selected to perform this portion of
the work.

Analytical Laboratory - A laboratory certified under the Ca/EPA Environmentd
Laboratory Accreditation Program (ELAP) will perform al chemical anaytical work.
The laboratory will be certified to perform all analytical techniques requested. GTEL
Environmental Laboratories, Inc. (ELAP No. E1075) is the certified laboratory that
has been selected to perform this portion of the work.

Surveying - The horizontal and vertical locations of al completed well heads will be
surveyed by a Cdifornia-licensed land surveyor using global positioning. At present
no surveying subcontractor has been selected for the work.

IDW Transport/Disposa - All IDW will be transported by a California-licensed hauler to
and disposed of at a Californialicensed disposa facility. At present no IDW
transport/disposal subcontractor has been selected for the work.

1.3 PROJECT ORGANIZATION

The roles, responsibilities and management relationships of the key project personnel are
described below. A project organization chart is presented in Figure 1.7.

T. G. Cole - Principal in Charge. Responsible for business, personnel, and contractual
matters associated with project administration

Charlie Spiers - Quality Assurance/Technical Manager. Provides independent review
of the technical staffing for the project.
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Anders Hauge - Program Manager. Provides overal contractua and resource
management as the project program manager for Harland, Bartholomew and
Associates.

Neal Siler and Charlie Spiers - Project Technical Directors. Provide technica
direction and advice for project planning and implementation. Responsible for
technical review of project documents and transmittals.

Robin Cort - Project Manager. Responsible for the organization and coordination of
Parsons ES project teams and project administration. Provides lead role in client and
regulatory agency contact.

Phil McLaughlin - Task Manager. Responsible for the organization and coordination of
task teams and task administration. Provides lead technical role in implementation of
the groundwater assessment task.

Dennis J. Brown - Health and Safety Manager. Assures compliance with all
Occupationa Safety and Health Administration (OSHA), EPA, State and local health
and safety regulations. Responsible for preparation and implementation of the project
Health and Safety Plan.

Michael Cohen - Analytical QC Manager. Responsible for laboratory compliance with
project analytical data QC and reporting requirements.

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overal QA objective for the project is to develop and implement procedures for data
collection activities that will provide for data of known and documented quality, and which
will be legaly defensible, should that need arise. Field and laboratory QA and QC
requirements defined in EPA guidelines are designed to ensure that acceptable levels of data
quality are maintained throughout the sampling and analysis program. These requirements are
detailed in EPA SW-846, 3rd Edition.

The following corrective actions will be taken for the data that do not meet QA objectives: (1)
a verification that the analytical measurement system was in control, (2) a thorough check of
all calculations, (3) use of data qualifiers (flags), and (4) reanalysis of the affected samples.

The quality assurance objectives for all measurement data include considerations of accuracy,
precision, completeness, representativeness, and comparability as described below. Goals for
accuracy and precison for laboratory analyses are presented in Table 1.1. Analytica
procedures and detection limits, and laboratory quality control checks are discussed in
Sections 1.8 and 1.10.
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Table 1.1

Control Limits for Precision and Accuracy of Laboratory Control Samples

Spike
Concentration Laboratory Control Limits
Soil/
Water Sedi- Percent Relative Percent

ment Recovery (%)?! Difference (%)?

Soil/ Soil/

Analytica Spiking pug/L (mg/Kg) | Water Sedi- Water Sedi-

| Method Compounds ment ment
130.2 NA 75-125 NA 20 NA
160.1 NaCl 100 NA 75-125 NA 20 NA

mg/L
410.4 Potassium Acid 50 mg/L NA 75-125 NA 20 NA
Phthalate
300.0 Chloride 2.0 mg/L NA 75-125 NA 20 NA
Fluoride 2.0 mg/L NA 75-125 NA 20 NA
Sulfate 2.0 mg/L NA 75-125 NA 20 NA
o-Phosphate 2.0 mg/L NA 75-125 NA 20 NA
Nitrate 2.0 mg/L NA 75-125 NA 20 NA
Nitrite 2.0 mg/L NA 75-125 NA 20 NA
7470A Mercury 1 NA 80-120 NA 20 NA
7471A Mercury NA 0.5 NA | 80-120 | NA 35
6010A Aluminum 2000 400 80-120 NA 20 NA
Antimony 500 100 80-120 | 80-120 20 35
Barium 2000 400 80-120 | 80-120 20 35
Beryllium 50 10 80-120 | 80-120 20 35
Cadmium 50 10 80-120 | 80-120 20 35
Calcium 2000 400 80-120 NA 20 NA
Chromium (total) 200 40 80-120 | 80-120 20 35
Cobalt 500 100 80-120 | 80-120 20 35
Copper 250 50 80-120 | 80-120 20 35
Iron 1000 200 80-120 NA 20 NA
Magnesium 1000 200 80-120 NA 20 NA
Manganese 1000 200 80-120 NA 20 NA
Molybdenum 500 50 80-120 | 80-120 20 35
Nickel 500 100 80-120 | 80-120 20 35
Potassium 2000 400 80-120 NA 20 NA
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Table 1.1 (continued)

Spike
Concentration Laboratory Control Limits
Soil/
Water Sedi- Percent Relative Percent
ment Recovery (%)?! Difference (%)?
Soil/ Soil/
Analytica Spiking pug/L (mg/Kg) | Water Sedi- Water Sedi-
| Method Compounds ment ment
6010A Silver 50 10 80-120 | 80-120 20 35
(continued) Sodium 2000 400 80-120 | NA 20 NA
Vanadium 500 100 80-120 | 80-120 20 35
Zinc 500 100 80-120 | 80-120 20 35
7060 Arsenic 80-120 | 80-120 20 35
7421 Lead 80-120 | 80-120 20 35
7740 Selenium 80-120 | 80-120 20 35
7841 Thallium 80-120 | 80-120 20 35
Mod. 8015 TPH-Gasoline 5,000 500 60-140 | 60-140 20 35
Surrogate:
400 40 65-135 | 65-135 NA NA
Mod. 8015 TPH-Diesel 5,000 500 63-127 | 63-127 20 35
Surrogate:
400 40 65-135 | 65-135 NA NA
8080A Analyte:
Lindane (Gamma-BHC) 0.5 0.017 65-135 | 65-135 20 35
Heptachlor 0.5 0.017 65-135 | 65-135 20 35
Aldrin 0.5 0.017 65-135 | 65-135 20 35
Dieldrin 1.0 0.033 65-135 | 65-135 20 35
Endrin 1.0 0.033 65-135 | 65-135 20 35
4,4-DDT 1.0 0.033 65-135 | 65-135 20 35
Surrogate:
Tetrachloro-m-xylene 1.0 0.033 65-135 | 65-135 NA NA
(TCMX)
Decachlorobiphenyl 1.0 0.033 65-135 | 65-135 NA NA
(DCB)
8240B Matrix:
1,1-Dichloroethene 50 0.05 61-145 | 59-172 14 22
Trichloroethene 50 0.05 75-120 | 62-137 14 24
Benzene 50 0.05 76-127 | 66-142 11 21
Toluene 50 0.05 76-125 | 59-139 13 21
8240B Chlorobenzene 50 0.05 75-130 | 60-133 13 21
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Table 1.1 (continued)

Spike
Concentration Laboratory Control Limits
Soil/
Water Sedi- Percent Relative Percent
ment Recovery (%)?! Difference (%)?
Soil/ Soil/

Analytica Spiking pug/L (mg/Kg) | Water Sedi- Water Sedi-
| Method Compounds ment ment
(continued) Surrogates:

Toluene-d8 50 0.05 88-110 | 84-138 NA NA
Bromofluorobenzene 50 0.05 86-115 | 59-113 NA NA
1,2-Dichloroethane- 50 0.05 76-114 | 70-121 NA NA

a4
8270B Matrix:

Phenol 200 6.7 12-110 | 26-90 42 35
2-Chlorophenal 200 6.7 27-123 | 25-102 40 56
1,4-Dichlorobenzene 100 3.3 36-97 | 28-104 28 27
N-nitroso-di-n- 100 3.3 41-116 | 41-126 38 38

propylamine
1,2,4-Trichlorobenzene 100 3.3 39-98 | 38-107 28 23
4-Chloro-3- 200 6.7 23-97 | 26-103 42 33

Methylphenol
Acenaphthene 100 3.3 46-118 | 31-137 31 19
4-Nitrophenol 200 6.7 10-80 | 11-114 50 50
2,4-Dinitrotoluene 100 3.3 24-96 28-89 38 47
Pentachl orophenol 200 6.7 9-30 17-109 50 47
Pyrene 100 3.3 26-127 | 35-142 31 36

Surrogates:

Nitrobenzene d5 100 3.3 35-114 | 23-120 NA NA
2-Fluorobiphenyl 100 3.3 43-116 | 30-115 NA NA
Terphenyl-d14 100 3.3 33-141 | 18-137 NA NA
Phenol-d5 200 6.7 10-110 | 24-113 NA NA
2-Fluorophenol 200 6.7 21-100 | 25-121 NA NA
2,4,6-Tribromopheno 200 6.7 10-123 | 19-122 NA NA
I

524.2 Matrix:
1,1-Dichloroethene 50 NA 61-145 NA 14 NA
Trichloroethene 50 NA 75-120 NA 14 NA
Benzene 50 NA 76-127 NA 11 NA
Toluene 50 NA 76-125 NA 13 NA
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Table 1.1 (continued)

Spike
Concentration Laboratory Control Limits
Soil/
Water Sedi- Percent Relative Percent
ment Recovery (%)?! Difference (%)?
Soil/ Soil/
Analytica Spiking pug/L (mg/Kg) | Water Sedi- Water Sedi-
| Method Compounds ment ment
524.2 Chlorobenzene 50 NA 75-130 NA 13 NA
(continued) Surrogates:
1,2-DCB-d4 50 NA 88-110 NA NA NA
Bromofluorobenzene 50 NA 86-115 NA NA NA
525.2 Matrix:
Acenaphtylene 25 NA 70-130 NA 30 NA
Alachlor 25 NA 70-130 NA 30 NA
Aldrin 25 NA 70-130 NA 30 NA
Anthracene 25 NA 70-130 NA 30 NA
Atrazine 25 NA 70-130 NA 30 NA
Benzo (a) anthracene 25 NA 70-130 NA 30 NA
Benzo (a) pyrene 25 NA 70-130 NA 30 NA
Benzo (b) fluoranthene 25 NA 70-130 NA 30 NA
Benzo (g,h,i) 25 NA 70-130 NA 30 NA
perylene 2.5 NA 70-130 | NA 30 NA
big(2-
ethylhexyl)adipate 2.5 NA 70-130 | NA 30 NA
bis(2- 2.5 NA 70-130 | NA 30 NA
ethylhexyl)phthalate
25 NA 70-130 NA 30 NA
Chrysene
. 25 NA 70-130 NA 30 NA
Di-n-butylphthal ate
) 25 NA 70-130 NA 30 NA
Dibenz (a,h)
anthracene 25 NA 70-130 NA 30 NA
Dimethylphthalate 25 NA 70-130 NA 30 NA
Diethylphthalate 25 NA 70-130 NA 30 NA
Endrin 25 NA 70-130 NA 30 NA
Heptachlor
25 NA 70-130 NA 30 NA
Fluorene
25 NA 70-130 NA 30 NA
Indeno (1,2,3-cd)
pyrene 25 NA 70-130 NA 30 NA
Heptachlor epoxide
25 NA 70-130 NA 30 NA
Hexachlorobenzene
525.2
Hexachlorocycle
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Table 1.1 (continued)

Spike
Concentration Laboratory Control Limits
Soil/
Water Sedi- Percent Relative Percent
ment Recovery (%)?! Difference (%)?
Soil/ Soil/
Analytica Spiking pug/L (mg/Kg) | Water Sedi- Water Sedi-
| Method Compounds ment ment
(continued) pentadiene 25 NA 70-130 NA 30 NA
gammaBHC 25 NA 70-130 NA 30 NA
(Lindane) 2.5 NA 70-130 | NA 30 NA
Methoxychlor 2.5 NA 70-130 | NA 30 NA
Phenanthrene 2.5 NA 70-130 | NA 30 NA
Pyrene
Simazine 25 NA | 70-130 | NA | NAO | NA
Surogates:
Perlyene-d12
508 Matrix:
Aldrin 0.10 NA 70-130 NA 30 NA
Dieldrin 0.10 NA 70-130 NA 30 NA
Endrin 0.10 NA 70-130 NA 30 NA
Lindane
(gamma-BHC) 0.10 NA 70-130 NA 30 NA
Heptachlor 0.10 NA 70-130 NA 30 NA
Surrogates:
4,4'-Dichlorobiphenyl 0.10 NA 70-130 NA NA NA
Notes. NA — Not Applicable.

(1) An exception to this rule is granted in situations where the sample concentration exceeds the spike
concentration by afactor of four or more.
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Data sets will be considered valid when it has been verified by the Analytical QC Manager and
the Laboratory QA officer that sample holding times have been complied with, the analytical
methods have been properly carried out, and the quality assurance goals listed above have
been met.

1.4.1 Accuracy

Accuracy is a measure of the difference between a determined value and the “true’ or
accepted reference value. The accuracy of an analytical procedure is best determined by the
analysis of a sample containing a known quantity of material and is expressed as the percent of
the known quantity which is recovered, or measured (%R). The formulafor calculating %R is
presented in Section 1.13.1. The recovery of a given anayte is dependent upon the sample
matrix, method of analysis, and the specific compound or element being determined. The
concentration of the analyte relative to the detection limit of the analytical method is also a
major factor in determining the accuracy of the measurement.

For this project, the accuracy of laboratory measured data will be evaluated by determining
the percent recovery of both matrix and blank spike samples as described in Section 1.10.2.
For the measurement of volatile organics, semivolatile organics, organochlorine pesticides and
polychlorinated biphenyls (pesticides/PCBS), total petroleum hydrocarbons (TPH) as gasoline
(TPH-g), and total petroleum hydrocarbons as diesel (TPH-d), the recovery of a surrogate
spiked into each sample, blank, and standard will aso be used to assess accuracy. Accuracy
objectives for percent recovery based on current experience or EPA recommended limits are
presented in Table 1.1.

1.4.2 Precision

Precision is an expression of the mutual agreement between multiple measurement values of
the same parameter carried out under similar conditions and reflects the reproducibility of the
measurement.  For this project, precison will be evaluated by recording duplicate
measurements of the same parameter on similar sample aliquots under the same conditions and
calculating the relative percent difference (RPD) between the values. The formula for
calculating RPD is presented in Section 1.13.2. The data quality objectives for precision,
calculated as the RPD between duplicate analyses, are presented in Table 1.1.

It must be noted that for analytes which are present at concentrations of less than five to ten
times the method detection limit (MDL), the RPD objectives indicated in Table 1.1 are
unlikely to be met. Furthermore, if the analyte is present at a concentration below the
reporting limit, then RPD cannot be calculated. To eliminate this problem, therefore,
laboratory control spikes are prepared in duplicate, and the analysis results of the two spiked
samples are used to calculate the RPD.

1.4.3 Completeness

Completeness is a measure of the amount of data obtained from the measurement system
(field and laboratory) versus the amount of data expected from the system. The QC objective
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for completeness is generation of valid data for at least 90 percent of the analyses planned and
requested (Section 1.13.3).

1.4.4 Representativeness

Samples must be representative of the environmental media being sampled. Selection of
sample locations and sampling procedures will incorporate consideration of obtaining the most
representative sample possible.  Sample handling procedures are designed to assure that
contamination is not introduced. Field blanks and equipment rinsate blanks will be prepared
and analyzed as described in Section 1.10.1 to evaluate the potentia for contamination and to
ensure adherence to established sampling equipment decontamination, sample bottle
preparation and sample shipment and handling techniques.

In addition, the assessment of representativeness also must consider the degree of
heterogeneity in the material from which the samples are collected. Sampling heterogeneity
will be evaluated through the analysis of field duplicate samples, coded to ensure that the
samples are treated and analyzed as separate samples. The laboratory will make every
reasonable effort to assure that the samples are adequately homogenized prior to taking
aliquots for analysis, so that the reported results are representative of the sample received.
Homogenization is done by mixing the soil/dudge sample from the sample container
thoroughly at the beginning of the sample preparation. Therefore, since homogenization
exposes the sample to significant risk of loss through volatilization, homogenization is not
done for volatiles analyses.

1.4.5 Comparability

Comparability expresses the degree of confidence with which one data set can be compared to
another. The comparability of all data collected for this project will be ensured by adherence
to standard sample collection and field measurement procedures, use of standard methodol ogy
and standard reference materials, and by reporting each type of data in consistent units. No
mixtures of standard and metric units will be reported for concentrations, depths, distances,
elevations, or velocities. Analysis data will be reported in consistent units of milligrams per
liter (mg/L) or micrograms per liter (ug/L) for water samples, milligrams per kilogram
(mg/Kg) or micrograms per kilogram (ug/Kg) for soil samples, or in the units required by the
specified analytical methods. Comparability objectives will also be met through the use of
standards traceable to National Institute of Standards and Technology (NIST) or EPA
sources. By using traceable standards, the field and laboratory anaytical results can be
compared to other studies performed similarly.

1.5 SAMPLING PROCEDURES

A full discussion of the sampling procedures to be used for the Groundwater Characterization
investigation is presented in the Field Sampling Plan (FSP) portion of this document.
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1.6 SAMPLE CUSTODY

Due to the evidentiary nature of sample collecting investigations, the possession of samples
must be traceable from the time the samples are collected until analysis is completed.
Therefore, the sample custody, documentation, and handling procedures described in this
section will be followed throughout this project.

After collection and containerization, samples will be maintained under chain-of-custody
(COC) procedures. Each person involved with the sample must know and adhere to COC
procedures.

1.6.1 Field Operations

Sample custody requirements applicable during field activities are presented in the Field
Sampling Plan portion of this document (Section 2.3.3).

1.6.2 Laboratory Operations

The laboratory subcontractor will designate a Sample Custodian who is responsible for
maintaining custody of the samples and for maintaining all associated records documenting
that custody. Upon receipt of the samples, the Sample Custodian will check the original COC
documents and compare them with the labeled contents of each sample container for
correctness and traceability. The Sample Custodian will check al sample containers for
integrity and will note any observations on the original COC Record; he/she then legibly signs
the COC Record, and records the date and time. Each sample will be logged into the
laboratory by assigning it a unique sample number. All samples received as part of the same
shipment will receive the same work order number. Each container of the sample is identified
by appending sequential letters to the end of the sample ID. The laboratory number and the
field sample identification number will be recorded on the laboratory report. Samples will be
stored refrigerated at 4°C or at room temperature in accordance with the preservation
requirements of the EPA (1986, 1992).

1.7 CALIBRATION PROCEDURES AND FREQUENCY FOR FIELD TEST EQUIPMENT

Requirements for calibration procedures and frequencies for field instruments are described in
the Field Sampling Plan portion of this document (Section 2.3).

1.8 ANALYTICAL PROCEDURES
1.8.1 Laboratory Analytical Requirements

The laboratory anaytical methods required for this project, along with the approximate
number of groundwater, wastewater, and waste soil samples for analysis by that method, are
presented in Tables 2.1 and 2.2.
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Method numbers beginning with “SW” or with “E” are EPA Methods, referenced,
respectively, from:

1. EPA, Test Methods for Evaluating Solid Wastes, SW-846, Third Edition, 1986

2. EPA, Methods for Chemical Analysis of Waters and Wastes, EPA 600/4-79-020,
Revised March 1983

1.8.2 Method Detection Limits

Method Detection Limits (MDLS) are determined annually according to the method specified
in 40 Code of Federa Regulations (CFR), part 136, Appendix A. The complete analytica
method, including all preparation and analytical steps, is conducted on at least seven replicate
spiked blanks. The standard deviation of the results of these replicate analyses is calculated,
and then multiplied by the appropriate Student’s t factor (for seven replicates, t = 3.143; for
eight replicates, t = 2.998). The result is the MDL. The MDLs in effect at the time that
samples are analyzed will govern the analyses.

Table 1.2 lists the methods and reporting limits for the project.
1.8.3 Calibration of Laboratory Instruments

Laboratory anaytical methods for the project are listed in Tables 2.1 and 2.2 and are
described below.

Gas Chromatography

According to SW-846, analytical methods using Gas Chromatography (GC) may be calibrated
using either the internal standards calibration method or the externa standards calibration
method.

For the initia calibration, five standards are used, prepared by dilution of purchased stock
solutions certified in accordance with EPA requirements. Relative response factors (internal
standards) or calibration factors (external standards) are calculated, as appropriate, according
to the appropriate 8000 series method. |If the relative standard deviation (%RSD) is less than
or equal to 20 percent, then linearity through the origin can be assumed, and calculations are
performed using the mean relative response factor or calibration factor, as appropriate. If
%RSD is greater than 20 percent, a new initial calibration is performed.

For continuing calibration, a mid-level standard is analyzed and assessed. Continuing
calibration is verified if the measured response differs from the expected response by not more
than +15 percent. Continuing calibration checks are analyzed at the beginning of each
analytical run before any samples are analyzed, after every ten samples, and at the end of the
analytical run. If the continuing calibration check (CCAL) is outside +15 percent, the
appropriate corrective action must be undertaken, as outlined in Table 1.3.
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Table 1.2

Analytical Methods and Reporting Limits for Santa RosalLong-Term Wastewater Project

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Volatile Organics EPA 524.2 pug/L
Chloromethane 0.17 NA
Dichlorodifluoromethane 0.23 NA
Vinyl Chloride 0.21 NA
Bromomethane 0.21 NA
Chloroethane 0.36 NA
Trichlorofluoromethane 0.17 NA
1,1-Dichloroethene 0.15 NA
Methylene Chloride 0.50 NA
trans-1,2-Dichloroethene 0.14 NA
1,1-Dichloroethane 0.12 NA
2,2-Dichloropropane 0.21 NA
cis-1,2-Dichloroethene 0.14 NA
Bromochloromethane 0.18 NA
Chloroform 0.14 NA
1,1,1-Trichloroethane 0.18 NA
Volatile Organics (continued) Carbon Tetrachloride 0.14 NA
1,1-Dichloropropene 0.13 NA
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Table 1.2 (continued)

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Benzene 0.17 NA
1,2-Dichloroethane 0.25 NA
Trichloroethene 0.15 NA
1,2-Dichloropropane 0.16 NA
Dibromomethane 0.24 NA
Bromodichloromethane 0.17 NA
cis-1,3-Dichloropropene 0.16 NA
Toluene 0.50 NA
trans-1,3-Dichloropropane 0.13 NA
1,1,2-Trichloroethane 0.20 NA
Tetrachloroethene 0.14 NA
1,3-Dichloropropane 0.16 NA
Dibromochloromethane 0.14 NA
1,2-Dibromomethane 0.19 NA
Chlorobenzene 0.20 NA
1,1,1,2-Tetrachloroethane 0.17 NA
Ethylbenzene 0.20 NA
Volatile Organics (continued) p- & m-Xylene 0.34 NA
o-Xylene 0.24 NA
Styrene 0.15 NA
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Table 1.2 (continued)

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Bromoform 0.19 NA
| sopropylbenzene 0.15 NA
Bromobenzene 0.19 NA
1,1,2,2-Tetrachloroethane 0.22 NA
1,2,3-Trichloropropane 0.25 NA
n-Propylbenzene 0.16 NA
2-Chlorotoluene 0.14 NA
4-Chlorotoluene 0.14 NA
1,3,5-Trimethylbenzene 0.17 NA
tert-Butylbenzene 0.13 NA
1,2,4-Trimethylbenzene 0.20 NA
sec-Butylbenzene 0.15 NA
1,3-Dichlorobenzene 0.17 NA
1,4-Dichlorobenzene 0.17 NA
p-1sopropyltoluene 0.15 NA
1,2-Dichlorobenzene 0.19 NA
Volatile Organics (continued) n-Butylbenzene 0.16 NA
1,2-Dibromo-3-chloropropane 1.00 NA
1,2,4-Trichlorobenzene 0.19 NA
Napthalene 0.21 NA
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Hexachlorobutadiene 0.17 NA
1,2,3-Trichlorobenzene 0.15 NA
Semivolatile Organic EPA 525.2 pug/L

Compounds

Acenaphtylene 0.3 NA

Alachlor 0.2 NA

Aldrin 0.1 NA

Anthracene 0.3 NA

Atrazine 0.2 NA

Benzo (a) anthracene 0.3 NA

Benzo (a) pyrene 0.1 NA

Benzo (b) fluoranthene 0.4 NA

Benzo (g,h,i) perylene 1.0 NA

bis(2-ethylhexy! pdipate 5.0 NA

bis(2-ethylhexylphtalate 3.0 NA

Chrysene 0.5 NA

Semivolatile Organic Di-n-butylphthalate 0.1 NA
Compounds

(continued) Dibenz (a,h) anthracene 1.0 NA

Dimethylphthal ate 0.3 NA
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Diethylphthalate 0.5 NA
Endrin 0.2 NA
Heptachlor 0.1 NA
Fluorene 0.3 NA
Indeno (1,2,3-cd)pyrene 0.5 NA
Heptachlor epoxide 0.4 NA
Hexachlorobenzene 0.1 NA
Hexachlorocyclopentadiene 0.1 NA
gammaBHC (Lindane) 0.2 NA
Methoxychlor 0.2 NA
Phenanthrene 0.3 NA
Pyrene 1.0 NA
Simazine 0.1 NA
Pesticides and PCBs EPA 508 pg/L
Alpha-BHC 0.02 NA
Gamma-BHC (Lindane) 0.02 NA
Pesticides and PCBs Beta-BHC 0.02 NA
(continued) Heptachlor 0.01 NA
DeltaBHC 0.02 NA
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Table 1.2 (continued)

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Aldrin 0.01 NA
Heptachlor Epoxide 0.01 NA
Endosulfan | 0.01 NA
4,4-DDE 0.02 NA
Dieldrin 0.01 NA
Edrin 0.01 NA
4,4-DDD 0.02 NA
Endosulfan 11 0.01 NA
4,4-DDT 0.02 NA
Endrin aldehyde 0.02 NA
Endosulfan sulfate 0.02 NA
Methoxychlor 0.10 NA
Chlordane 0.10 NA
Toxaphene 1.00 NA
Chlorneb 0.05 NA
Chlorbenzilate 5.00 NA
Pesticides and PCBs Chlorthalonil 0.03 NA
(continued) DCPA (chlorthal) 0.03 NA
Etridiazole 0.03 NA
Propachlor 0.50 NA
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)

Trifluralin 0.03 NA

Hexachlorobenzene 0.01 NA

PCB-1221 (Arochlor 1221) 0.10 NA

PCB-1232 (Arochlor 1232) 0.10 NA

PCB-1242 (Arochlor 1242) 0.10 NA

PCB-1248 (Arochlor 1248) 0.10 NA

PCB-1254 (Arochlor 1254) 0.10 NA

PCB-1260 (Arochlor 1260) 0.10 NA

PCB-1016 (Arochlor 1016) 0.10 NA

Volatile Organic Compounds Sw8240B pug/L mg/Kg

Chloromethane 10 10

Bromomethane 10 10

Vinyl Chloride 10 10

Chloroethane 10 10

Methylene Chloride 5 5
Volatile Organic Compounds Acetone 20 20
(continued) Carbon Disulfide 5 5

1,1-Dichloroethene
1,1-Dichloroethane
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
1,2-Dichloroethene (total) 5 5
Chloroform 5 5
2-Butanone (MEK) 20 20
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate 20 20
Bromodichloromethane 5 5
1,2-Dichloropropane 5 5
cis-1,3-Dichloropropene 5 5
Trichloroethene 5 5
Dibromochloromethane 5 5
Benzene 5 5
trans-1,3-Dichloropropene 5 5
2-Chloroethyl Vinyl Ether 10 10
4-M ethyl-2-pentanone 20 20
(MIBK)
Volatile Organic Compounds 2-Hexanone 20 20
(continued) Tetrachloroethene 5 5
1,1,2,2-Tetrachloroethane
Toluene
DRAFT PAGE 1-28

91-09.R3 8/30/95



Table 1.2 (continued)

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Chlorobenzene 5 5
Ethylbenzene 5 5
Styrene 5 5
1,2-Dichlorobenzene 5 5
1,3-Dichlorobenzene 5 5
1,4-Dichlorobenzene 5 5
Xylene (total isomers) 10 10
Trichlorofluoromethane 5 5
Semivolatile Organics Sw8270B pug/L ng/Kg
Phenol 10 300
bis(2-Chloroethyl)ether 10 300
2-Chlorophenol 10 300
1,3-Dichlorobenzene 10 300
1,4-Dichlorobenzene 10 300
Benzy! alcohol 10 300
Semivolatile Organics 1,2-Dichlorobenzene 10 300
(continued) 2-Methylphenol 10 300
bis(2-Chloroisopropyl)ether 10 300
Hexachloroethane 10 300
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Nitrobenzene 10 300
I sophorone 10 300
2-Nitrophenol 10 300
2,4-Dimethylphenol 10 300
Benzoic Acid 50 1500
bis(2-Chlorethoxy)methane 10 300
2,4-Dichlorophenol 10 300
1,2,4-Trichlorobenzene 10 300
Naphthalene 10 300
4-Chloroaniline 10 300
Hexachlorobutadiene 10 300
4-Chloro-3-methylphenol 10 300
2-Methylnaphthalene 10 300
Hexachlorocyclopentadiene 10 300
2,4,6-Trichlorophenol 10 300
Semivolatile Organics 2,4,5-Trichlorophenol 50 1500
(continued) 2-Chloronaphthalene 10 300
2-Nitroaniline 50 1500
Dimethylphthal ate 10 300
Acenaphthylene 10 300
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)

3-Nitroaniline 50 1500

Acenaphthene 10 300
2,4-Dinitrophenol 50 1500
4-Nitrophenol 50 1500

Dibenzofuran 10 300

2,4-Dinitrotoluene 10 300

2,6-Dinitrotoluene 10 300

Diethylphthalate 10 300

4-Chlorophenyl-phenylether 10 300

Fluorene 10 300

4-Nitroanaline 50 1500

4,6-Dinitro-2-methylphenol 50 1500

N-Nitrosodi phenyl-phenylether 10 300

4-Bromophenyl-phenylether 10 300

Semivolatile Organics Hexachlorobenzene 10 300
(continued) Pentachlorophenol 50 1500
Phenanthrene 10 300

Anthracene 10 300

Di-n-butylphthal ate 10 300

Fluoranthene 10 300
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)

Pyrene 10 300
Butylbenzylphthalate 10 300
3,3-Dichlorbenzidine 20 600

Benzo(a)anthracene 10 300
bis(2-Ethylhexyl)phthalate 10 300
Chrysene 10 300
Di-n-octylphthalate 10 300
Benzo(b)luoranthene 10 300
Benzo(k)fluoranthene 10 300
Benzidine 20 600
Benzo(a)pyrene 10 300
Indeno(1,2,3-cdpyrene 10 300
Dibenz(a,h)anthracene 10 300
Pesticides and PCBs SW8080A pg/L pg/Kg
Alpha-BHC 0.01 1.0
Beta-BHC 0.01 2.0
DeltaBHC 0.02 3.0
Gamma-BHC (Lindane) 0.01 13
Heptachlor 0.01 1.0
Aldrin 0.01 13
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Table 1.2 (continued)

Water Soil
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Heptachlor Epoxide 0.02 2.7
Endosulfan | 0.02 4.6
Dieldrin 0.01 0.66
4,4-DDE 0.01 13
Edrin 0.02 2.0
Endosulfan 11 0.01 13
4,4-DDD 0.02 3.4
Endosulfan sulfate 0.02 22.0
4,4-DDT 0.02 4.0
Methoxychlor 0.43 3.3
Toxaphene 0.43 4.6
PCB-1016 (Arochlor 1016) 1.00 33.0
Pesticides and PCBs PCB-1221 (Arochlor 1221) 1.00 33.0
(continued) PCB-1232 (Arochlor 1232) 1.00 33.0
PCB-1242 (Arochlor 1242) 1.00 33.0
PCB-1248 (Arochlor 1248) 1.00 33.0
PCB-1254 (Arochlor 1254) 1.00 33.0
PCB-1260 (Arochlor 1260) 1.00 33.0
Endrin aldehyde 0.04 79.0
Chlordane 0.21 58.0
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)

Purgeable Total Petroleum DHS/LUFT pug/L mg/Kg

Hydrocarbons (TPH-g) Gasoline 10 0.5
Extractable Total Petroleum DHS/LUFT pug/L mg/Kg

Hydrocarbons (TPH-d) Diesdl 10 0.5
Metals by ICP SW6010A pug/L mg/Kg

Aluminum 50 0.5

Antimony 50 10.0

Barium 0.5

Beryllium 0.5

Cadmium 0.5

Calcium 0.5

Metals by ICP (continued) Chromium (total) 10 1.0

Cobalt 10 1.0

Copper 10 1.0

[ron 10 1.0

Magnesium 50 5.0

Manganese 10 1.0

Molybdenum 10 1.0

Nickel 20 2.0

Potassium 50 10.0
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Silver 10 1.0
Sodium 50 10.0
Vanadium 10 1.0
Zinc 20 2.0
Metals by Graphite Furnace ny/L mg/kg
SW7060 Arsenic 5 0.5
sw7421 Lead 5 0.5
SW7740 Selenium 5 0.5
SW7841 Thallium 5 0.5
Mercury by Cold Vapor AA SW7470/747 Mercury 0.4 ug/L 0.1 mg/kg
1
Total Dissolved Solids E160.1 10 mg/L N/A
Hardness E130.2 10 mg/L N/A
Anions E300.0 mg/L
Chloride 1 NA
Fluoride 1 NA
Sulfate 1 NA
o-Phosphate 1 NA
Nitrate 1 NA
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Table 1.2 (continued)

Water Sail
Parameter Method Analyte Practical Reporting Practical Reporting
Quantitation Units Quantitation Units
Limit (PQL) Limit (PQL)
Nitrite 1 NA
Reactive Sulfide SW7.3.3.2 Hydrogen Sulfide 1 mg/L 10 mg/Kg
Reactive Cyanide SW7.3.4.2 Hydrogen Cyanide 0.5 mg/L 0.5 mg/Kg
Corrosivity (pH) SwW9o040(w)/ Unitless Unitless
9045(S) — 0.1 0.1
Ignitability SW1010 23-60 deg C 23-60 deg C
Chemical Oxygen Demand E410.4 10 mg/L NA NA
Total Coliform 1 coliform N/A
colonies
100 mL
Specific Conductance E120.1 mmhos/ NA
(Field Test) o NE cm NA
pH (Field Test) E150.1 — NE pH units NA NA
Temperature (Field Test) E170.1 — NE deg. C NA NA
Turbidity (Field Test) E180.1 — NE NTU NA NA

SW: Test Methods for Evaluating Solids Waste, SW-846, 3rd edition

E: Methods for Chemical Analysis of Water and Wastes

EPA: United States Environmental Protection Agency

NA: Not applicable
NE: Not established
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The identity of al analytes present in concentrations above the reporting limit for GC analyses
will be confirmed by qualitative second-column GC anaysis. Confirmation analyses will
require amid-level standard at the beginning of the analysis sequence. The mid-level standard
must be repeated after every 10 samples.

EPA methods SW8080, SW8015 modified for gasoline, SW8015 modified for diesel, and 508
are the gas chromatography methods to be performed for this project. All methods will be
calibrated using the external standard method except EPA 508, which will be calibrated
following an internal standard procedure.

Depending on the outcome of the various corrective action steps, a new five-point initial
calibration may be required. Any analytical runs performed after the non-acceptable CCAL
are considered invalid, and must be re-run.

Gas Chromatography/Mass Spectroscopy

Anayticah methods EPA 5242, SW8240B, 525.2, and SW8270B are the Gas
Chromatography/Mass Spectroscopy (GC/MS) methods to be performed for this project.

All GC/IMS analyses are calibrated using the internal standard method. For the initia
calibration, generdly five standards are used, prepared by dilution of stock solutions. Relative
response factors are calculated according to the method. Prior to calibration, and at regular
intervals, the mass spectrometer tune must be checked according to the method.

For method 524.2, the initial calibration must meet the following criteria:

a. The %RSD of any analyte or surrogate mean response factor must be less than 20
percent.

For method SW8240B, the initial calibration must meet the following criteria:

a. The mean relative response factor for the five method-designated system performance
check compounds (SPCCs) must equal or exceed 0.300 (0.10 for bromoform).

b. The %RSD for each of the six method-designated calibration check compounds
(CCCs) must be less than 30 percent.

For method 525.2, the initial calibration must meet the following criteria:

a. The %RSD of any anayte or surrogate mean response factor must be less than 30
percent.

For method SW8270B, theinitial calibration must meet the following criteria:

a. The mean relative response factor for the four method-designated SPCCs must equal
or exceed 0.050.
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b. The %RSD for each of the thirteen method-designated CCCs must be less than
30 percent.

For continuing calibration, a mid-level standard is analyzed and assessed immediately after
each tune check according to the method.

For method 524.2, the continuing calibration check is analyzed every eight hours immediately
after each tune check, and must meet the following criteria:

a. The absolute areas of the quantitation ions of the internal standard and surrogates have
not decreased by more than 50 percent from the areas measured during initial
calibration.

b. The response factor for each anayte and surrogate must be within 30 percent of the
mean value measured in the initial calibration.

For method SW8240B, the continuing calibration check is analyzed every 12 hours and must
meet the following criteria:

a. The mean relative response factor for the five method-designated SPCCs must equal or
exceed 0.300 (0.10 for bromoform).

b. The percent difference (%D) between the mean relative response factor from the initial
calibration and the relative response factor from the continuing calibration must be less
than 20 percent for the six method-designated CCCs.

c. The retention times of the internal standards may not differ by more than 30 seconds
from those of the previous twelve hour calibration check.

d. The Extracted lon Chromatogram Profile (EICP) area for al internal standards must
be within a factor of two (-50 percent to +100 percent) of the previous twelve hour
calibration check.

For method 525.2, the continuing calibration check is analyzed every 12 hours, immediately
after each tune check, and must meet the following criteria:

a. The absolute areas of the quantitation ions of the internal standard and surrogates have
not decreased by more than 50 percent from the areas measured during initial
calibration.

b. The response factor for each anayte and surrogate must be within 30 percent of the
mean value measured in the initial calibration.

For method SW8270B, the continuing calibration check is analyzed every 12 hours and must
meet the following criteria:

a. The mean relative response factor for the four method-designated SPCCs must equal
or exceed 0.050.
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b. The %D between the mean relative response factor from the initial calibration and the
relative response factor from the continuing calibration must be less than 20 percent
for every method-designated CCC.

c. The retention times of the internal standards may not differ by more than 30 seconds
from those of the previous twelve hour calibration check.

d. The EICP areafor dl internal standards must be within a factor of two (-50 percent to
+100 percent) of the previous twelve hour calibration check.

If the CCC fails to meet any of these four criteria, the appropriate corrective action must be
undertaken, as outlined in the applicable method (see Table 1.3). Depending on the outcome
of the various corrective action steps, a new five-point initial calibration may be required.
Any analytical runs performed after the non-acceptable CCC are considered invalid, and must
be re-run.

Metals

Method 6010A Inductively Coupled Argon Plasma Atomic Emission
Spectroscopy (ICP)

The ICP is cdibrated each day of use with three standards and one blank using linear
regression analysis. The low level standard will be at a concentration equa to the reporting
limit. The calculated correlation coefficient must not be below 0.995. Failure to meet this
criteriawill result irrecalibration.

Immediately after the initial calibration an initial calibration verification (ICV) check is
performed using the high level standard run again as a sample. If the results of the ICV are
not within +10 percent of the actual value, the ICV is re-checked. If the results of the ICV
are still not acceptable, the initial calibration is repeated. If this does not correct the problem,
a new stock standard and new calibration standards are prepared and the calibration is
repeated.

A continuing calibration verification check (CCV) is performed after every 10th analysis or
every two hours, whichever is more frequent. The CCV must be within 90 percent to
110 percent or corrective actions are initiated which will consist of reanalysis of al samples
since the last passing CCV/ICV.

Cdlibration blanks (CCB) are analyzed after the ICV and after every CCV. The result should
be within 3 standard deviations of the mean blank value and less than the reporting limit for
each element. If the blank is outside these limits for any element, corrective actions are
initiated which will consist of reanalysis of all samples since the last passing CCB.
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Table 1.3

Summary of Laboratory Internal Quality Control Procedures

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
524.2 Purgeable Method blank 1 per 20 field samples or | Target compounds at Reprepare and reanalyze all affected
Organic per day, whichever is | concentrations <the samplesif contamination in the method
Compounds more frequent laboratory reporting limit blank is3 the reporting limit.
BFB tuning check Every 8 hours Refer to Method 524.2 Retune as necessary.
Initial Calibration | Initially and as dictated | Refer to Method 524.2 Check GC/M S system.

(ICAL):
Minimum 3stds
fora
concentration
range of afactor
of 20

Minimum 4 stds
fora
concentration
range of afactor
of 50

Minimum 5stds
fora
concentration
range of afactor
of 100

by the calibration check
compounds (CCCs)

Rerun as needed to meet criteria

Reanalyze all samples not preceded by a
compliant ICAL.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
CCCs Once every 8 hours Refer to Method 524.2 Check GC/M S system.
Rerun initial calibration.
Reanalyze all samples not preceded by a
compliant CCC.
Surrogate spikes Every sample (field, Refer to Table 1.1 Check calculation.
standards, QC, blank) Reextract and reanalyze.
If results similar, flag recoveries and
report both sets of data.
Internal standard Every sample (field, 3 0.5x previous ICAL and Reanalyze sample.
areas standards, QC, blank) £ 2x previous ICAL If results similar, flag and report both
sets of data
BS/BSD 1 pair per batch of Refer to Table 1.1 Reprepare and reanalyze all samples
20 samples associated with the BS/BSD.
525.2 Semivolatile Method blank 1 per 20 field samples or | Target compounds at Flag data.
Organics per day, whichever is | concentrations <the

more frequent

laboratory reporting limit

Generate non-conformance memo.

Reprepare and reanalyze all samples
associated with method blank.

DFTPP tuning Every 12 hours Refer to Method 525.2 Retune as necessary.
check
ICAL (minimum | Initially and asdictated | Refer to Method 525.2 Check GC/MS system.
of 6stds) by CCC Rerun as needed to meet criteria
Reanalyze all samples not preceded by a
compliant ICAL.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
CCC Once every 12 hours | Refer to Method 525.2 Check GC/M S system.
Reanalyze all samples not preceded by a
compliant CCC.
Rerun ICAL.
Surrogate spikes Every sample (field, Refer to Table 1.1 Check calculation.
standards, QC, blank) Reextract and reanalyze.
If results similar, flag and report both
sets of data
Internal standard Every sample (field, 3 0.5x ICAL and Reanalyze sample.
areas standards, QC, blank) | £ 2x ICAL If results similar, flag and report both
sets of data
BS/BSD 1 pair per preparation Refer to Table 1.1 Reextract and reanalyze all samples
batch associated with this BS/BSD.
508 Chlorinated Method blank 1 per preparation batch | Target compounds at Check GC system.
pesticides concentrations <the Reanalyze blank and all samples
laboratory reporting limits associated with this blank.
DDT/Endrin Prior to every ICAL Individual breakdown Clean system.
breakdown check Prior to first CCAL at Eﬁg;?nfor both DDT and Reanalyze standard.
beginning of analysis Reanalyze all samples not preceded by a
sequenceif ICAL is compliant breakdown check.
not run
ICAL Initially and as required | %RSD £ 20 Check GC system.

(minimum 5stds.)

by the continuing
calibration check
(CCAL)

Rerun to meet criteria

Reanalyze all samples not preceded by a
compliant ICAL.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
CCAL Minimum of once per | % difference of midpoint Check GC system.
10 Zan}plﬁs andatthe | standard £ 20% Reanalyze all samples not bracketed by
end of the sequence compliant CCALSs.
At the start of every day .
if ICAL not run Recdlibrate GC.
Surrogate spike Every sample (blanks, | SeeTablel1.1 Check calculations.
standards, QC, field) Reprepare and reanalyze sample. If
results similar, flag recoveries and
report both sets of data.
Internal standard Every sample (blanks, | % difference compared to Check GC system.
areas standards, QC, field) | CCC£ 30% Reanalyze sample. If results similar,
flag and report both sets of data.
8240B Volatile Organics Method blank 1 per 20 field samples or | Target compounds at Reanalyze all samplesif contamination

per day, whichever is

concentrations <the

in the method blank is® the reporting

more frequent laboratory reporting limits [imit.
BFB tuning check Every 12 hours Refer to Method SW8240B| - Retune as necessary.
ICAL (minimum | Initially and asdictated | Refer to Method SW8240B| - Check GC/MS system.

5 stds) by CCCs Rerun as needed to meet criteria.
Reanalyze all samples not preceded by a
compliant ICAL.

CCCs Onceevery 12 hours | Refer to Method SW8240B| - Check GC/MS system

Reanalyze all samples not preceded by a
compliant CCC.

Rerun initial calibration.

91-09.R3 8/30/95

DRAFT

PAGE 1-43



Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Surrogate spikes Every sample (field, Refer to Table 1.1 Check calculation.
standards, QC, blank) Reextract and reanalyze. If results
similar, flag recoveries and report both
sets of data
Internal standard Every sample (field, 3 0.5x previous CCC and Reanalyze sample.
areas standards, QC, blank) | £ 2x previous CCC If results similar, flag and report both
sets of data.
BS/BSD 1 pair per batch of Refer to Table 1.1 Check calculations.
20 samples Reextract and reanalyze all samples
associated with the BS/BSD.
8270B Semivolatile Method Blank | 1 per preparation batch to| Target compounds at Reprepare and reanalyze all samples if
Organics a maximum of 20 concentrations <reporting contamination in method blanksis

samples limit 3 reporting limit.
DFTPP tuning Every 12 hours Refer to Method SW8270B| - Retune as necessary.
check
ICAL Initially and as dictated | Refer to Method SW8270B| - Check GC/MS system.

(minimum 5 stds)

by CCCs

Rerun as needed to meet criteria

Reanalyze all samples not preceded by a
compliant ICAL.

CCCs

Once every 12 hours

Refer to Method SW8270B| -

Check GC/MS system.

Reanalyze all samples not preceded by a
compliant CCC.

Surrogate Spikes

Every sample (field,
standards, QC, blank)

Refer to Table 1.1

Check calculation.

Reextract and reanalyze . If results
similar, flag recoveries and report both
sets of data

91-09.R3 8/30/95

DRAFT

PAGE 1-44



Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Internal Standard Every sample (field, 3 0.5x previous CCC and Reanalyze sample.
Aresas standards, QC, blank) | £ 2 previous CCC If results similar, flag and report both
sets of data
BS/BSD 1 pair per preparation Refer to Table 1.1 Reextract and reanalyze all samples
batch associated with the BS/BSD.
Modified Gasoline Method blank 1 per preparation batch, | Target compounds at Check GC system.
8015 to amaximum of 20 concentrations <reporting Reprepare and reanalyze blank and all
samples limit associated samples if contamination is
3 reporting limit.
ICAL Initially and as required | %RSD £ 20 Check GC system.

(minimum 5 stds)

by the CCAL

Rerun to meet criteria

Reanalyze all samples not preceded by a
compliant ICAL.

CCAL Minimum of once per 10 | % difference of midpoint Check GC system.
samples, and at theend | standard £ 15% Recalibrate GC.
of the sequence. At start
of the day if ICAL not Reanalyze all samples not bracketed by
run. compliant CCAL.
Surrogate spike Every sample (blanks, | SeeTable1.1 Check calculations.
standards, QC, field) Reprepare and reanalyze sample. If
results similar, flag data and report both
sets of data
BS/BSD 1 pair per preparation SeeTable1.1 Check calculations.
batch Reextract and reanalyze all samples
associated with the BS/BSD.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Modified Diesel Method blank 1 per preparation batch, | Target compounds at Check GC system.
8015 to amaximum of 20 concentrations <reporting Reprepare and reanalyze blank and all
samples limit associated samplesif contamination is
3 reporting limit.
ICAL Initially and as required | %RSD £ 20 Check GC system.
(minimum 5 stds) by CCAL Rerun to meet criteria.
Reanalyze all samples not preceded by a
compliant ICAL.
CCAL Minimum of once per 10 | % difference of midpoint Check GC system.
samples, and at theend | standard £ 15% Recalibrate GC
of the sequence. At start '
of the day if ICAL not Reanalyze all samples not bracketed by
run. compliant CCAL.
Surrogate spike Every sample (blanks, | SeeTablel1.1 Check calculations.
standards, QC, field) Reprepare and reanalyze sample. If
results similar, flag data and report both
sets of data
BS/BSD 1 pair per preparation See Table 1.3 Check calculations.
batch Reextract and reanalyze all samples
associated with the BS/BSD.
8080A Organochlorine Method blank 1 per preparation batch, | Target compounds at Check GC system.

Pesticides and
PCBs

to a maximum of 20
samples

concentrations <reporting
limit

Reprepare and reanalyze blank and all
associated samplesif contamination is
3 reporting limit.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
ICAL Initially and as required | %RSD £ 20 Check GC system.

(minimum 5 stds)

by CCAL

Rerun to meet criteria

Reanalyze all samples not preceded by a
compliant ICAL.

CCAL Minimum of once per 10 | % difference of midpoint Check GC system.
samples, and at theend | standard £ 15% Recalibrate GC.
of the sequence. At start
of the day if ICAL not Reanalyze all samples not bracketed by
run. compliant CCAL.
Surrogate spike Every sample (blanks, | SeeTable1.1 Check calculations.
standards, QC, field) Reprepare and reanalyze sample. If
results similar, flag data and report both
sets of data
BS/BSD 1 pair per preparation SeeTable1.1 Check calculations.
batch Reextract and reanalyze all samples
associated with the BS/BSD.
DDT/Endrin Prior to every ICAL Individual breakdown Clean system.
breskdown check Prior to first CCAL at | <20% for both DDT and Reanalyze standard.

beginning of analysis
sequence if ICAL is
not run

Endrin

Reanalyze all samples not preceded by a
compliant breakdown check.
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Table 1.3 (continued)

Analytical
Method

Parameter

Quality Control
Check

Frequency

Acceptance Criteria

Corrective Action

6010A
(ICP)

Metals:
Aluminum
Antimony

Barium
Beryllium
Cadmium

Calcium
Chromium (total)
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum

Nickel
Potassium

Silver

Sodium

Vanadium
Zinc

Laboratory mixed
standard
calibration

Daily prior to analyses

Measured value for
calibration standard +10%
of expected value

Recalibrate to meet criteria.

Reanalyze all samples not preceded by a
compliant ICAL.

Calibration blank

After initial calibration
and continuing
calibration

<reporting limit

Rerun.
Clean system.
Rerun samples back to last clean blank.

ICP interference

Run at beginning of daily

80-120% of true value for

Recalibrate as necessary to meet

check run, after 8 hours, and at | EPA check sample criteria.
end of run elements
Initial calibration After calibration +10% Recalibrate to meet criteria.

verification

Reanalyze all samples not preceded by
compliant ICAL.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Continuing 10% plus end of run +10% Reanalyze all samples not bracketed by
calibration compliant standards.
verification
standard
Method blank 1 per preparation batch | Target compounds at Investigate source of contamination.
Ic_on_centranons < reporting Reprepare and reanalyze affected
Imit samplesif contamination in Method
blank is3 reporting limit.
Matrix spike 1 per preparation batch | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and reanalyze. If results
similar, flag M S recoveries as
attributable to matrix effects and report
both sets of data.
Sample duplicate | 1 per preparation batch | See Table 1.1 SameasMS
BS 1 per preparation batch | See Table 1.1 Evaluate system.

Check calculations.

Reprepare and reanalyze BS and all
associated samples.

ICP interference
check

Run at beginning and
end of daily run

80-120% of true value for
EPA check sample
elements

Repeat calibration.
See Inorganics Supervisor.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
7470/7471 Mercury (Cold Standard curve, Each run Each standard should be If standard curve correlation is <0.995,

Vapor AAS)

calibration blank,
5 points through
linear range of
response

based on one reading

Standards must bracket the
range of the samples being
analyzed

One standard should be at
or near the detection limit

Correlation coefficient (r)
must be3 0.995

then recalibrate and reanalyze the ICV.

Initial calibration
verification (ICV)

Immediately following
calibration curve

Made of different stock
than standard curve

Must be a different
concentration than points
on standard curve

Must be within+20% of
true value

If ICV is not within+20% of true value,
recalibrate and reanalyze the ICV.

Initial calibration After ICV Analyte£ the reporting - Terminate the analysis.
blank (ICB) limit Check instrument.
Recalibrate.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Continuing 1 per 10 samples (or May be made from ICV If CCV is not within£20% of true
calibration more frequently) stock or standard curve value, thenrecalibrate and reanalyze

verification (CCV)

stock

May be the same
concentration as a point on
the standard curve; must
be within the range of the
standard curve

Recovery must be within
+20% of true value

samples back to last passing CCV.

Continuing
calibration blank
(CCB)

After every CCV

Analyte <the reporting
limit

- Terminate the analysis.

Check instrument.
Recalibrate.

Reanalyze samples back to last passing
CCB.

Sample duplicate

1 per 20 samples or batch

See Table 1.1

Reprepare and reanalyze.

If results similar, flag and report both
sets of data

Matrix spike (MS)

1 per 20 samples, per
batch, or per matrix type,
whichever is least

Recovery must bet20% of
true value

Reprepare and reanalyze.

If results similar, flag and report both
sets of data

BS

1 per 20 samples, or per
batch, whichever isless

See Table 1.1

Reprepare and reanalyze all associated
samples.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
7841 T1 Initial calibration Daily prior to analyses | r3 0.995 - Recalibrate as appropriate.
(GFAA) (minimum three
7421 Pb points)
(GFAA)
7060 As
(GFAA)
7740 Se
(GFAA)
Initial calibration After calibration +20% - Rerun.
verification Recalibrate as appropriate.
Reanalyze affected sample.
Continuing 10% plus end of run Same asinitial calibration | - Recalibrate as appropriate.
calibration check
verification
standard
Calibration blank | After initial calibration | < reporting limit - Rerun.
and continuing
Clean system.
calibrations 4
Rerun samples back to last blank.
Method blank 1 per preparation batch | < reporting limit - Investigate source of contamination.
Reprepare and/or reanalyze affected
samplesif contamination in Method
blank is® RL
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Matrix spike 1 per preparation batch | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and reanalyze. If results
similar, flag M S recoveries as
attributable to matrix effects and report
both sets of data.
Sample duplicate | 1 per preparation batch | See Table 1.1 Same as MS.
BS 1 per preparation batch | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and/or reanalyze BS and all
associated samples.
300.0 (IC) | Common Anions | Initial calibration Daily prior to analyses | r2 0.995 Recalibrate to meet criteria.
o (le Or'SdT% (zero standard and Reanalyze all samples not preceded by a
uoride, Sulfate, minimum compliant ICAL.
o-phosphate, 3 points)
nitrate, nitrite)
Calibration blank | After initial calibration | Target analytes at Rerun.
and continuing concentrations < reporting Clean system

calibration

limit

Rerun samples back to last clean blank.

Continuing Daily, before sample | +10% Reanalyze all samples not bracketed by
calibration analysis, after every 10 compliance standards.
verification samples, and at the end
standard of sample analysis
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Method blank 1 per preparation batch | Target compounds at Investigate source of contamination.
Ic;)t;wcentran ons < limi Reprepare and reanalyze affected
oratory reporting fimit samplesif contamination in Method
blank is3 reporting limit.
BS/BSD 1 per preparation batch | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and reanalyze BS and all
associated samples.
410.4 Chemical Oxygen | Initial calibration Daily, prior to analysis | r 3 0.995 Recalibrate to meet criteria.

Demand

(zero standard and
four points)

Reanalyze all samples not preceded by a
compliant ICAL.

Initial calibration

After initial calibration

+10% of true value

Recalibrate to meet criteria.

verification Reanalyze all samples not preceded by a
compliant ICAL.
Continuing 10% plus end of run +10% Reanalyze all samples not bracketed by
calibration compliance standards.
verification
standard

Calibration blank

After ICV andCCVs

< reporting limit

Rerun.
Clean system.
Rerun samples back to last clean blank.

Method blank 1 per preparation batch | Target compounds at Investigate source of contamination.
Ic;)t;wcentran ons < limi Reprepare and reanalyze affected
oratory reporting fimit samplesif contamination in Method
blank is3 reporting limit.
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Table 1.3 (continued)

Analytical Quality Control
Method Parameter Check Frequency Acceptance Criteria Corrective Action
Matrix spike 1 per preparation blank | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and reanalyze. If results
similar, flag M S recoveries as
attributable to matrix effects and report
both sets of data.
Sample Duplicate | 1 per preparation blank | See Table 1.1 Same as MS.
BS 1 per preparation blank | See Table 1.1 Evaluate system.
Check calculations.
Reprepare and reanalyze BS and all
associated samples.
160.2 Total Dissolved Method blank 1 per 20 samples or once | Residue at concentrations Reanalyze blank and all associated
Solids per day, whichever is | <the reporting limit samples.

more frequent

Duplicate analysis

1 per 20 project samples

RPD £ 25%

Check calculations.

Reprepare and reanalyze sample
duplicate and all associated samples.
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To verify inter-element and background correction factors an interference check sample (1CS)
is analyzed at the beginning and end of the analytical run, or twice per analytical shift,
whichever is more frequent. Results must fall within +20 percent of the true values. If not,
corrective actions are initiated which will consist of reanalysis of al samples not bracketed by
compliant ICS analyses.

A serid dilution and a post-digestion spike will be performed for one sample in each
preparation batch. If the results of the dilutions do not agree with the undiluted result within a
factor of 10 percent, the result will be noted in the data report. No corrective action is
required by the method. The post-digestion spike should be recovered to within 75 percent to
125 percent of the known value; if not, the result will also be noted in the data report.

Method 7000A Atomic Absorption Spectroscopy (AA)

The AA is calibrated each day of use with three standards and a blank using linear regression
analysis. The calculated correlation coefficient must not be below 0.995. Failure to meet this
criteria will result in recalibration. All aspirations or injections of samples and standard are
performed in duplicate (mercury samples are prepared and analyzed in triplicate for soil
samples). These duplicate aspirations must agree within +10 percent of each other for all
readings greater than or equal to the lowest calibration standard. If outside of these limits, the
aspirations are repeated for that sample or standard. The linear range is verified by analysis of
an upper range standard which varies by element. Linearity is demonstrated if the instrument
reading is withint10 percent of the actual value.

An ICV check standard obtained from a second source is to verify the calibration standards.
If the results of the ICV are not within +10 percent of the actual value, the ICV is re-checked.
If the results of the ICV are still not acceptable, new calibration standards are prepared and
the instrument is recalibrated. If this does not correct the problem, prepare a new stock
standard and a new calibration standard and repeat the calibration.

A continuing CCV is performed after every 10th analysis. The CCV must be within 90
percent to 110 percent (for every element except mercury, which must be within 80 percent to
120 percent) or corrective actions are initiated consisting of re-analysis of al analytical
samples since the last compliant continuing calibration verification check.

CCBs are analyzed after the ICV and after every CCV. The result should be within 3
standard deviations of the mean blank value and less than the reporting limit for each element.
If the blank is outside these limits for any element, corrective actions are initiated which will
consist of reanalysis of all samples since the last passing CCB.

For graphite furnace (GF) AA anayses interference tests are performed for one sample in each
preparation batch. Serial dilution may be performed if the sample chosen contains the analyte
of concern at a concentration greater than 25 times the reporting limit. A five fold dilution is
performed and the result of the dilution multiplied by five must agree with the undiluted result
within 10 percent. If the seria dilution fails or if no sample displays a concentration of the
analyte of concern in the required concentration range an anaytical spike (post digestion
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spike) is performed. Post digestion spikes are prepared by adding a known amount of anayte
to an aliquot of sample to bring the concentration of the analyte to 2 to 5 times the original
concentration. If the analyte concentration is below the detection limit for all samples in the
batch, the sample is spiked at a concentration equivalent to 20 times the reporting limit.
Acceptance limits for percent recovery for the post digestion spike are 85 percent to 115
percent. Failure to meet the acceptance criteria requires corrective action, which may include
dilution and re-spiking of the sample, or reanaysis of all samplesin the batch by the method of
standard additions (MSA). If dilution is performed to further reduce physical interferences, an
acceptable post digestion spike must be performed on the diluted sample. [f unacceptable, the
method of standard addition must be used to quantitate sample concentrations. An acceptable
aternative to immediate execution of MSA for al samples in the batch shal be to perform
post digestion spikes on all samples in the batch and to perform MSA only on samples failing
the post digestion spike.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

Pertinent data collected during the project investigation tasks will be identified and reported to
the Project Manager for weekly validation. All raw data (field measurements) used in
preparing project reports will be included in appropriate appendices with the project reports.

Field personnel will submit copies of al logs and field record sheets (refer to Appendix B) to
the task manager for the groundwater investigation. The task manager will be responsible for
tracking, reviewing, signing off on these sheets, and reporting any unresolved deficiencies to
the Project Manager and/or Analytica QC Manager, depending on the nature of the
discrepancy.

1.9.1 Field Measurement Data

Field measurements will be made by competent field geologists and engineers, environmental
analysts, and technicians. The following standard reporting units will be used during all
phases of the project:

pH will be reported to 0.1 standard units.
Specific conductance will be reported to two significant figures below 100 umhos/cm and
three significant figures above 10@mhos/cm.

Turbidity will be reported to the nearest 0. hephelometricturbidity unit (NTU).

Temperature will be reported to the nearest 0.5 °C.

Water levels will be reported to the nearest 0.1 foot.

Flow rates will generally be reported to the nearest 0.1 gallon/minute.
Surveys will be performed by a certified land surveyor. All bench marks used will be
traceable to either a United States Coastal Geodetic Survey (USCGS) or United States
Geological Survey (USGS) survey marker.

During processing of field data, validation checks will be performed by individuals designated
by the project manager. The purpose of these checks is to identify “outliers’; that is, data
which do not conform to the pattern established by other observations.
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Because of the limited number of observations, detailed statistical analysis of the data to be
obtained during this program is not feasible and the principal method of validation will be
routine checks to assure that data is correctly transcribed and that reported identification
codes and sampling information match the corresponding information in the field records. A
minimum of one field duplicate will be collected per sampling event. In addition, data will be
compared against that obtained in previous investigations (where available) and against
applicable standards and guidelines.

Although outliers may be the result of transcription errors or instrumental breakdowns, they
may aso arise from a greater degree of gspatia or tempora variability than expected.
Therefore, after an outlier has been identified, a decison must be made concerning its further
use. Obvious mistakes in data will be corrected when possible, and the correct value will be
inserted. An attempt will be made to explain the existence of the outlier. If no plausible
explanation can be found for the outlier, an attempt will be made to determine the effect of the
outlier when included or excluded in the data set and the results will be discussed.

1.9.2 Laboratory Data Reduction

The first step in laboratory data reduction is data processing. In genera, data will be
processed by an analyst in one or more of the following ways:

Manual calculations of instrument calibration and sample results (typicaly performed on
method-specific bench sheets).

Manual input of raw data for subsequent computer processing.

Direct acquisition and processing of raw data by a computer.
Raw data are entered in bound laboratory notebooks. A separate book will be maintained for
each analytical procedure. The data entered are sufficient to document all factors used to
arrive a the reported value for each sample. Calculations may include factors such as sample
dilution ratios or converson to dry-weight basis for solid samples. Instrument chart
recordings and computer printouts or calculator printouts are labeled and attached in the
bound notebook to their respective pages or are cross-referenced and stored in the project file.
Calculations for GC/M S analyses will be performed in the data system and kept in the system
printout. These will be in chronological order. Some GC data will be managed in the same
manner.

All calculations will be checked by the analyst prior to reporting the results. In addition, the
analyst’s supervisor will check a minimum of 10 percent of al calculations from the raw data
to final value stages prior to releasing the analytical report for a group of samples.

1.9.3 Reporting

Reporting of analytical results for this project will contain data sheets and the results of
analysis of QC samples. Analytical results reports will contain the following items:

Project identification
Field sample number
L aboratory sample number
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Sample matrix description

Date and time of sample collection

Analytical method description and reference citation

Cross-reference table matching all analytical batches with lab sample numbers

Individual parameter results

Date of analysis (extraction, first run, and subsequent runs)

Detection limits achieved

Dilution or concentration factors

Corresponding QC report
For gas chromatography methods, confirmation of analytes present in concentrations greater
than reporting limits is required. Qualitative confirmation will be made by either second-
column gas chromatography or by gas chromatography/mass spectroscopy, and the data from
both the initial analysis and the confirmation will be reported.

Quality control results are calculated and reviewed by the Laboratory Supervisor to determine
the accuracy and precision of the analytical results. The Laboratory Supervisor or the
Laboratory Director reviews all fina reports and associated quality control data. Results are
recorded on the QC report forms for the appropriate tests and correlated to the anaysis
results by the QC report number. The QC results are used to prepare control charts for each
test and type of matrix.

Analytical results reports for groundwater samples shall be submitted within five days of
sample receipt by the laboratory. The quality control report shall be submitted with the
analytical results report.

The Project Analytica QC Manager shall notify the laboratory of any rejection of reports
within four weeks following receipt. Any reports which are rejected as incomplete or in error
will be returned to the laboratory for correction. The laboratory shall submit a revised,
corrected report within two weeks of the receipt of a rejected report returned by the Project
Analytical QC Manager. Chromatograms and reports from al anayses are saved in
appropriate files at the laboratory.

The flagging of results will consist of the EPA Contract Laboratory Program data flags. Each
analytical report will contain a data flagging key for both organic and inorganic analyses.

1.10 INTERNAL QUALITY CONTROL CHECKS FOR FIELD AND LABORATORY
OPERATIONS

1.10.1 Field Quality Control Checks

Field quality control checks are used to assess the representativeness of the sampling. They
are designed to determine what effects activities such as sample collection, bottling, shipping,
and storage have on sample integrity and to ensure that samples available for analysis in the
laboratory are representative of actua conditions on site. Field quality control checks include
equipmentrinsate blanks, field blanks, field duplicates, and ambient condition blanks.
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Field Blanks

Field blanks will be submitted each day of sampling to determine if cross-contamination is
occurring due to decontamination procedures. Field blanks will be prepared in the field by
placing deionized water directly into sample containers and then handling them asif they were
groundwater samples. The field blank will be analyzed for EPA Method 58&l ytes.

Equipment Rinse Blanks

Because the physical act of collecting the sample may introduce contaminants leading to
erroneous interpretation of the results, equipment rinse blanks will be collected during water
sampling at a frequency of one for every ten samples collected. These will be collected by
filling a decontaminated sampling bailer or depth integrating sampler deionized water and
pouring it into the sample bottles. The equipment rinse blanks will be analyzed for EPA
Method 508 analytes.

Field Duplicate Samples

A minimum of one field duplicate will be collected for every sampling event. Field duplicates
are collected as a separate sample, and not as splits, to alow for the assessment of the
representativeness of the sampling procedures. The RPDs calculated for field duplicates arise
from two sources of uncertainty: norma analytical uncertainty and sample collection
uncertainty, which includes sample heterogeneity. Thus, RPDs calculated for the field
duplicate cannot be assessed by the same criteria established for the analytical precision
assessment.  The Field Sampling Plan in Section 2 describes the analyses that will be
performed on specific field samples.

Field duplicates of groundwater for pesticides/PCBs anayses requiring one-liter amber, glass
sample bottles will be true splits from one bailer. However, for analyses that require larger
sample volumes, discrete water samples drawn from successive bailers will be used. Field
“duplicates’ of soil will be adjoining deeves from one drive sample; thus the soil samples will
not be true duplicates. Although they may originate from points in close proximity in the
ground, the soil duplicates will not be from precisely the same layer and should therefore have
an inherently higher variability than groundwater duplicate samples.

1.10.2 Laboratory Quality Control Checks

Quality control checks within the laboratory include several specific itemsin addition to those
relating to calibration. These include method blanks for assessing contamination, spikes and
duplicates for assessing precision and accuracy, and, in GC and GC/MS analyses, surrogates
for assessing matrix effects. A summary of laboratory internal quality control procedures and
appropriate corrective actions to be taken for out-of-control situations are presented in Table
1.3.
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Method Blanks

Method blanks are defined as reagent grade waters or solids known to be free of interferences
which are carried through the entire analytical procedure, including al preparation steps.
These, along with the various field blanks, are used to determine if the processes of sampling
and analysis have introduced false positives into the analytical results.

Method blanks are prepared with each prep batch of not more than twenty samples. The
acceptance limit for contamination by target analytes is the laboratory reporting limit. 1f any
target analytes are found in the method blank at concentrations higher than this value,
corrective actions must be undertaken, as specified in Table 1.3.

Spikes and Duplicates

Spikes and duplicates are used to assess precision and accuracy of the analyses. Every prep
batch will contain a pair of blank spike/blank spike duplicates (BS/BSDs). Percentage
recovery (%R) of each spike and RPD of the duplicates will be assessed. Control limits are
presented in Table 1.1.

Surrogates

Surrogates are added to every blank, sample, and QC sample for analysis by GC or GC/MS.
The compounds to be used as surrogates for each method are listed in Table 1.1, along with
their acceptance limits for both water and soil samples, as applicable to this project.
Surrogate recoveries are assessed for each sample. If the surrogates fail to meet method
requirements, corrective actions as indicated in Table 1.3 must be taken.

1.11 PERFORMANCE AND SYSTEMS AUDITS

No audits are scheduled to be performed for this project. As part of its on-going Quality
Assurance Program, GTEL participates in EPA interlaboratory performance studies. Four
times each year, EPA sends blind check samples to the laboratory for analyses. Two of these
are for evaluation of wastewater analyses; two are for evaluating performance of drinking
water anaysis. These results are sent by EPA to the State of California Environmental
Protection Agency (CalEPA) Environmental Laboratory Accreditation Program (ELAP).
They are used, along with periodic site audits by ELAP personnel and required submittals of
example data packages, to evaluate the laboratory for initial and continuing certification for
both water and hazardous waste analyses.

1.12 PREVENTIVE MAINTENANCE
1.12.1 Field Equipment

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will
be serviced in accordance with manufacturer’s specified recommendations and written
procedures developed by the operators. Preventive maintenance for all equipment includes
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inspection before use, cleaning as necessary during use, and thorough cleaning and inspection
after use. Rechargeable batteries are checked before use and recharged after use, and for
equipment using disposable batteries, replacement batteries are stocked at all times.
Equipment failures are repaired in the field, if possible, or returned to the manufacturer for
repair.

1.12.2 Laboratory Instruments

Anaytica instruments are serviced at intervals recommended by the manufacturer. Service
contracts for regular maintenance and emergency service are maintained for major
instruments. An instrument repair maintenance log book is kept for each instrument. Entries
include the date of service, type of problem encountered, corrective action taken, and initials
and affiliation of the person providing the service.

The instrument use log book is monitored by the anaysts to detect any degradation of
instrument performance. Changes in response factors or sensitivity are used as indications of
potential problems. These are brought to the attention of the laboratory supervisor and
preventative maintenance or service is scheduled to minimize down time. Back-up
instrumentation and an inventory of critical spare parts are maintained to minimize delays in
completion of analyses.

1.13 PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY, AND
COMPLETENESS

Performance of the following calculations will be documented and included in the QC section
of each analytical report submitted by the laboratory.

1.13.1 Accuracy

Accuracy is the degree to which the measured value reflects the “true” value. Accuracy is
normally measured as the percent recovery (%R) of a known amount of analyte, caled a
spike, added to a sample (matrix spike) or to a blank (blank spike). Percent recovery is
calculated as follows:

%R = SR SR 100,
SA
where:
%R = Percent Recovery

SSR = Value obtained by analyzing #asample with
the spike added

SR The background value, i.e.; the value

obtained by analyzing the sample
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SA = Concentration of the spike added to the
sample

The acceptance limits for accuracy for each parameter are presented in Table 1.1. If these
limits are not met, non-conformance memos will be prepared to document the occurrence and
the corrective actions shown in Table 1.3 will be initiated.

1.13.2 Precision

Precision is the degree of mutual agreement among repeated individual measurements of the
same parameter made under identical conditions. Relative percent difference (RPD) will be
used to estimate the precision of data measurement methods for the Santa Rosa Groundwater
Characterization Investigation. RPD is calculated as follows:

100 (@bs(X1 - X2))

RPD =
(X1 + X9)/2
where:

X1 = thefirst measurement of the parameter,

X2 = the second measurement of the parameter,
abs(Xq - X2) = the absolute value of the difference

between the two measurements,

(X1 + X9)/2 = the mean of the two measurements.

To ensure the measurement of precision as RPD even when the concentration of an anayte is
below the quantitation limit, RPD data will be generated by preparing blank spikes in
duplicate, and calculating the RPD between these duplicate spikes. For al GC and GC/MS
analyses, precison data will be limited to RPDs between the spiking compounds listed in
Table 1.1, where the RPD acceptance criteria are also presented.

The RPD “acceptance” level for field duplicates is 50 percent. However, thisis a goa rather
than a true acceptance window due to the inhomogeneity of natural materials. In soils
particularly, the RPD is more a measure of natura inhomogeneity and stratification than
precision. As discussed in Section 1.10.1, field duplicates are discrete bailerfuls rather than
split samples and, therefore, cannot have the degree of reproducibility as laboratory
duplicates. Reproducibility of duplicate results will be evaluated in the technical report.

1.13.3 Completeness

Completeness is a measure of the amount of data obtained from a measurement system
compared to the amount of data expected from the system. A target of 90 percent
completeness, calculated for each analysis method, has been established as the overal project
objective. Provided sample integrity has not been compromised by missed holding times or
inappropriate preservation, storage, or handling; data is deemed valid when the associated
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calibration criteria and laboratory control sample have met the established acceptance criteria
presented in Table 1.3.

1.14 CORRECTIVE ACTION

The following procedures have been established to assure that conditions adverse to quality,
such as mafunctions, deficiencies, deviations, and errors, are promptly investigated,
documented, evaluated, and corrected.

When a dsignificant condition adverse to quality is noted at the sampling site, anaytical
laboratory, or subcontractor location, the cause of the condition will be determined and
corrective action taken to preclude repetition. Condition identification, cause, reference
documents, and corrective action planned to be taken will be documented and reported to the
dgte investigation team leader, Project Manager, Project QA Officer, and involved
subcontractor management, at a minimum. Implementation of corrective action is verified by
documented follow-up action. All project personnel have the responsibility, as part of the
normal work duties, promptly to identify, report, and solicit approval of corrective actions for,
conditions adverse to quality.

Corrective actions must be initiated:

When predetermined acceptance criteria are not attained (objectives for precision,
accuracy, and completeness)
When the prescribed procedure, or any data compiled are found to be faulty
When equipment or instrumentation is determined to be faulty
When thetraceability of samples, standards, and/or analysis results are questionable
When quality assurance requirements have been violated
When designated approvals have been circumvented
As aresult of systems or performance audits
As aresult of amanagement assessment
As aresult ofintralaboratory orinterlaboratory comparison studies
At any other instance of conditions significantly adverse to quality
1.14.1 Procedure Description

Project management and staff, such as field investigation teams, quality assurance auditors,
document and sample control personnel, and laboratory groups, monitor ongoing work
performance in the normal course of daily responsibilities. Work is supervised at field sites by
the Field Team Leader.

Work is audited at the sites, laboratories, and subcontractor locations by the Project QA
Officer (PQAO) and/or designated alternate. Items, activities, or documents ascertained to be
in noncompliance with quality assurance requirements will be documented and corrective
actions mandated through the audit report. Audit findings are logged, maintained, and
controlled by the PQAO.
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Following identification of an adverse condition or quality assurance problem, notification will
be made to the project manager and senior individual in charge of the activity found to be
deficient, along with recommendations for correction. The senior individual in charge of the
activity found to be deficient will initiate corrective action. The PQAO will approve such
corrective actions. A record of this notification will be attached to the audit report.
Following implementation of corrective action, the senior individua in charge will report
actions taken and results to the Project Manager. A record of action taken and results will
also be attached to the audit report.

1.14.2 Out-of-Control Events and Corrective Action

Finding and correcting sampling and analysis problems are the responsibility of everyone
working on the project. Many corrective actions must be documented in the laboratory or in
the field and do not require the action of upper management. However, it is important to
document these occurrences and to make immediate corrections. All personnel will be made
aware of the need to report problems and to correct problems promptly.

Appendix A contains copies of the various nonconformance memoranda used by the
laboratory to describe out of control occurrences and the corrective action implemented to
restore control. All corrective actions associated with the project will be documented and the
reports will be submitted with analytical resultsin Technical Reports.
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2 FIELD SAMPLING PLAN

2.1 INTRODUCTION

The Field Sampling Plan (FSP) describes the tasks, investigative methods, site health and
safety considerations and presents a general schedule for implementing the groundwater
characterization investigation associated with the Santa Rosa Long-Term Wastewater Project
EIR/EIS. The format of this FSP generally follows published regulatory agency documents
(EPA 1988, CalEPA 1994).

2.2 F|ELD OPERATIONS

This section describes the general methods and procedures associated with groundwater
monitoring, groundwater monitoring well installations, equipment decontamination, and
waste handling/disposal. All field investigations will follow the general procedures and
protocols described by EPA (1986, 1992) and CalEPA (1994).

2.2.1 Site Preparation/Management Areas

Four general types of site preparation/management areas will be required to complete the
project. The areas include:

e Equipment Staging Area

e Rinse/Clean Area(s)

e Holding Tank Staging Area
e Soil Cuttings Staging Area

The equipment staging area is where equipment will be stored, maintained, and mobilized.
The rinse/clean area is where equipment will be cleaned and decontaminated; there may be
more than one rinse/clean area. The holding tank staging area is where purged groundwater
from well development, well purging/sampling and any decontamination rinsate liquids will
be stored. This area will contain a large above-ground holding tank for the purged
groundwater, and any pumping motors that might be required for tank dewatering operations.
It is anticipated that the stored water can be disposed of at the Laguna Wastewater Treatment
Plant. Water that is highly contaminated (e.g., visible free product, strong fuel odors, or high
PID readings) will be stored in separate drums until it can be treated or properly disposed. A
plastic lined structure will be constructed around these drums to provide secondary
containment. The designated site for the equipment staging area and the holding tank storage
area is the Laguna Wastewater Treatment Plant. The rinse-clean area(s) will be located at
each well location site.
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The soil cuttings generated in drilling boreholes will be temporarily stored in covered 15-
cubic yard roll-off bins stationed at three (3) soil cuttings staging areas (Figures 1.2 through
1.6). These soil cuttings staging areas will be located as follows: Sebastopol and Rohnert
Park well sites - Santa Rosa Staging Area (Figures 1.2 and 1.3); Petaluma and Lakeville well
sites - Petaluma Staging Area (Figures 1.4 and 1.5); and the West County well sites - West
County Staging Area (Figure 1.6). Soil cuttings shall be collected in small bins positioned
beneath the air-rotary “cyclone.” At the end of each day and/or at borehole completion, the
bins containing the cuttings will be transported to one of the roll-off bins located at the
appropriate soil cuttings staging area for off-loading. In addition to the material collected in
the “cyclone,” cuttings may be shoveled directly onto support or dump trucks for deposition
in the roll-off bins at the end of each day. To facilitate transport, no roll-off bin will be filled
with more than 10 cubic yards of material.

The final disposition of these cuttings will be determined as soon as possible after the
completion of field activities in a specific area. It is anticipated that the soil cuttings will be
non-hazardous and non-designated and can be disposed of at a Class III disposal facility.
However, the roll-off bins will be sampled as described in Section 2.2.9 to determine whether
the soil cuttings are non-hazardous, designated or hazardous. When the results of composite
soil analyses are known, options for on-site waste treatment or off-site disposal will be
determined as described in Section 2.2.9.

During the planning/mobilization phase of the field investigation, the field locations of all
planned borings/wells will be marked at the surface with spray paint and wooden stakes. All
locations will be measured in the field using a compass and surveyor’s tape from a minimum
of 4 appropriate landmarks. Landowners will be consulted to minimize disruption of their
activities, to properly position wells with respect to site locations, and to avoid penetrating
underground utilities. :

All permits necessary will be obtained prior to commencement of drilling operations.

2.2.2 Site Restoration

Upon completion of the fieldwork tasks, the task sites will be restored to pre-site
characterization conditions. All soil will be cleaned from sidewalks, driveways, parking lots,
and roadways. All equipment will be removed. All holes created during drilling operations
(from boreholes not used for groundwater monitoring wells) will be patched at the surface.
The general area around each borehole location will be cleaned following each well/borehole
activity. The project site will be maintained in a neat condition that meets appearance
standards.

2.2.3 Soll Boring and Soil Sampling
Soil Boring Technique, Diameter and Depth

A maximum of 23 boreholes (Figures 1.2 through 1.6) will be drilled with a truck-mounted
air-rotary rig using a 10-inch (minimum) outer diameter (OD) rotary drill bit. The boreholes
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will be of a sufficient size to drive a nine and five-eights (9-5/8)-inch inside diameter (ID)
casing behind the drill bit. The steel casing will be driven behind the drill bit in soft
sediment overburden to prevent caving.

The total depth (TD) of each borehole will be assessed in the field by an experienced Parsons
ES field geologist, based on the hydrogeologic conditions encountered during drilling.
Borehole depths are anticipated to range from a minimum of thirty (30) feet to a maximum of
ninety (90) feet, with an average of seventy (70) feet. This is based on drilling ten (10) feet
deeper than the anticipated depth to the top of groundwater of between twenty (20) and
eighty (80) feet, with an average of sixty (60) feet. The estimated total aggregate length of
borehole will be 1,610 feet.

Soil/Rock Sampling Procedures

During drilling operations, soft sediment split-spoon or hardrock core samples will be
collected as needed at approximately every fifteen (15) feet of borehole advancement or at
each change in lithology. These soil/rock samples will be collected for geologic logging
purposes only. The estimated number of samples that will be collected is one hundred and
fifteen (115). :

Soil sampling will be performed with a wire-line, one and one-half (1.5)- to two and one-half
(2.5)-inch split-spoon sampler, or equivalent. Samples will be typically one and one-half
(1.5)-feet long.

Soils will be described at least every 5 feet of drilling or at each change in lithology,
whichever is less, by collecting soil from the air-rotary “cyclone.” Deposits and soils will be
described using the Wentworth Scale (metric system) with predominant grain size and
composition recorded first. Also, each soil and lithologic unit will be classified using the
Unified Soil Classification System (USCS). The descriptions of soils will include color,
texture, grain size, moisture (e.g., moist, wet, saturated, dry, damp, etc.), identification (e.g.,
sand, silt, clay, etc.) and estimated percentages, mineral content, organic content, plasticity,
and grain angularity. The boring logs will be completed at the drilling site as work
progresses. Other observations during drilling will be noted, such as depth to first occurrence
of groundwater, penetration rate, drill rig behavior and other observations that might be
indicative of changes in geological formation characteristics.

Core sampling will be performed where bedrock materials are encountered using a split-
barrel core sampler retrievable via wire line. The sampler will be advanced in front of the
drill bit. Core samples may vary from one and one-half (1.5)- to two and one-half (2.5)-feet
long, but typically will be two and one-half (2.5)-feet long.

Where water is present, water levels will be measured in boreholes immediately prior to well
installation or before backfilling. This information and the date of measurement will be
included on the boring log.
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2.2.4 Groundwater Monitoring Well Installation

Monitoring well construction will follow DWR (1991) and Cal/EPA (1994) guidelines. Each
well will be constructed of new and decontaminated four (4)-inch ID Schedule 40 Polyvinyl
chloride (PVC) casing. Ten (10)-foot lengths of flush-threaded blank PVC casing will be
utilized for well construction; organic solvents and glues will not be used. All PVC casing
will be straight and plumb, and will conform to American Society for Testing and Materials
(ASTM) Standard F-480-88A or National Sanitation Foundation Standard 14 (Plastic Pipe
System). The monitoring wells will be installed at a sufficient depth to collect representative
samples of aquifer quality. Locations of the proposed monitoring wells are shown on Figures
1.2 through 1.6.

Monitoring Well Screen

Generally, each well will be screened over a maximum interval of fifteen (15) feet. Well
screens will be 4-inch ID PVC with factory slotted openings. Slot sizes will be compatible
with the chosen filter pack size, and will be determined based on visual inspection of
geologic materials. It is anticipated that the slot size will be 0.010-inch. At the bottom of
each well screen will be a sediment trap consisting of a threaded 4-inch PVC bottom cap. A
minimum of two well casing centralizers will be used, one at the bottom of the well screen
and one at the top. The casing will be suspended from the ground surface to allow the screen
to hang freely within 0.5 feet of the bottom of the hole. The casing will be suspended
throughout the well construction process until the annular seal has set to maintain
straightness. The casing will be confirmed to be vertical by use of a suspended plumb bob or
4-foot long carpenter’s level.

Centralizers

One (1) stainless steel centralizer will be attached approximately every twenty (20) feet to the
casing sections of each monitoring well, starting at the bottom of the blank casing to the top.
The exact placement of the centralizers on each well will be determined in the field.

Annular Filter Pack

An annular filter pack will be emplaced in each monitoring well from the bottom of the
borehole to two (2) feet above the top of the well screen. The filter pack will not extend
across more than one water-bearing zone. The filter pack material will be clean, well
rounded, and inert, and emplaced down a tremie pipe (minimum 1.5-inch ID) which will be
lifted from the bottom of the hole at the same rate that the filter pack is set. It is anticipated
that Sand No. 2/12 or 1C or equivalent will be used for filter pack material. In boreholes
where drill casing is utilized, the drill casing will remain in the borehole during annular filter
pack emplacement, with the base of the casing just above the top of the filter pack material.
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Annular Bentonite Seal

A three (3)-foot thick annular bentonite seal will be emplaced above the annular filter pack in
each monitoring well. Pure one quarter (1/4)-inch to three eighths (3/8)-inch sodium
bentonite pellets will be used. For seals placed below the water table, the pellets will be
tremied down the annular space and then tamped down to ensure uniform thickness and to
prevent bridging. The tremie pipe shall be a minimum one and one-half (1.5)-inch ID. For
seals placed above the water table, the bentonite will be hydrated with potable water after
placing each six (6)-inch lift of bentonite in the borehole. The amount of water used will be
sufficient to hydrate the bentonite without leaving a standing pool of water. A minimum of
one (1) hour will be allowed for hydration of the bentonite before the annular grout seal is
emplaced.

Annular Grout Seal

Casing grout will extend from the top of the bentonite seal (5 feet above the top of the well
screen) to ground surface. The grout will be mixed in the following proportions: ninety-four
(94) pounds of neat Type I Portland or API Class A cement, three (3) to five (5) pounds of
pure sodium bentonite powder (approximately 1/10 sack), and six and one-half (6.5) gallons
of potable water. This is equivalent to approximately 15 sacks (94 pounds each) of cement
and 1 sack (50 pounds) of bentonite per 100 gallons of water. The grout will be pump-
tremied.

The grout will be emplaced by gravity by slowly pouring the slurry directly into the annulus
at the surface through a one and one-half (1.5)-inch ID (minimum) tremie pipe. The tremie
pipe will be placed near the top of the bentonite seal at the beginning of the grout pumping
and can be pulled up as grouting proceeds, though always keeping it below the grout level.

Monitoring Well Surface Completions

The monitoring wells will be completed either above-grade as monuments or at-grade as
flush-mounts. Above-grade completions will consist of PVC blank casing extending
approximately two (2)-feet above the ground surface, capped with a PVC slip cover. A steel
“stovepipe” monument will be set at about two and one-half (2.5)-feet above the ground.
Following emplacement, a three (3)-foot square, four (4)-inch thick concrete pad will be
placed around the stovepipe and slope down at a constant angle of approximately 45 percent
(Figure 2.1).

Three (3) five (5)-foot long, three (3)- to four (4)-inch outside diameter (OD) hollow steel
traffic posts will be installed around each above-grade completion. The posts will be
emplaced vertically (+ 3 degrees) in six (6)-inch diameter holes to a depth of two (2)-feet
below grade and subsequently filled with concrete. The posts will be set eighteen (18)-inches
off-center evenly around the stovepipe pad.
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For at-grade completions, the PVC casing will be cut two (2) to three (3) inches below
ground surface and a water tight locking cap will be placed on top of the casing to prevent
water from entering the well. The at-grade surface completion will consist of a water-tight,
traffic-proof, cast-iron valve box assembly (securable with hexbolts) centered in a three (3)-
foot diameter, four (4)-inch thick concrete pad sloped away from the valve box. An eight
(8)-inch clearance will be maintained between the top of the casing cap and the bottom of the
valve box. The well number will be clearly marked on the valve box. The valve box lids
will be imprinted with the words “Monitoring Well” (Figure 2.2).

If installing wells in depressions or areas subject to frequent flooding and/or standing water,
the wells will be designed such that water will not leak into the top of the casing or cascade
down the annular space.

All monitoring wells will be secured as soon as possible after drilling. A corrosion-resistant
lock will be provided for the locking lid assemblies. The well keys will be delivered to the
City of Santa Rosa following completion of the field effort.

Following installation of monitoring wells, California Department of Water Resources Water
Well Drillers Reports and Well Completion Diagrams (Appendix B) will be prepared and
submitted and will contain all pertinent well construction information. A written record of
construction detailing the timing, amount of materials, and methods of installation for each
step of monitoring well construction will be recorded in the field notebook.

The field geologist will record the following basic information on a Well Completion
Diagram: '

e Project hame, number, and location

e Boring or well number

e Ground surface elevation

e Name of drilling contractor and operator

¢ Drilling method and equipment including bit type and diameter
e Start and finish (time and date)

e Name of ES field geologist |

¢ Indications of contamination (odor or discoloration)

e Depth to first occurrence of groundwater

e Water depth at completion of drilling

e Total depth of hole
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2.2.5

SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

Soil sample intervals

Significant observations about drilling rate, equipment operation, or unusual
conditions

Time of each event or activity
Soil classification and description

Well Development

All newly installed wells will be developed no sooner than twenty-four (24) hours after
completion of well installation activities to allow for grout curing. The preferred
development technique will be vented surge block; alternative surging and bailing methods
for well development may also be acceptable. The following procedures will be followed for
well development by surge block:

Surging will begin at the bottom of the well screen. A 3- mch ODb (or smaller) surge
block will be used to develop all four (4)-inch ID wells.

The surge block assembly will be raised and lowered ten times over a one (1)-foot
interval across the well screen. The surge block will then be raised to the next one
(1)-foot interval of screen and the process repeated.

Following surging of the entire screened interval, the surge block assembly will be
removed from the well, and one well bore volume will be purged from the well.

Following purging of one well bore volume, the surging/pumping cycle will be
repeated until the development water is free and clear of sediment.

A stabilization criterion for well development is that the turbidity does not vary more
than ten (10) [nephalometric turbidity units (NTU)] in 80 minutes. Criteria for pre-

~ sample purging given in Section 2.3.1 must also be met. The maximum turbidity goal

for well development will be 80 NTUs. No well will be developed for more than 4

“hours.

The static water level will be measured in the well after the water level has stabilized.

The total volume of water discharged during well development will be measured
using a flow meter or by direct measurement in containers of known volume.

During well development, pH, specific conductance, turbidity, and temperature will
be measured periodically.

No sediment will be allowed to remain in the bottom of wells, if possible. No detergents,
soaps, acids, bleach, or other additives will be used in well development.
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Water produced during well development will be transferred to a portable tank for temporary
storage. The portable tank and water will be transported and emptied into a large capacity
(10,000 gallon “Baker” or equivalent) holding tank at the end of each day of work, when
such fluids are generated or when appropriate. The 10,000-gallon holding tank will be staged
at the Laguna Wastewater Treatment Plant.

2.2.6 Borehole and Well Abandonment

Borehole and well abandonments are not anticipated for this project; however, should it
become necessary to abandon a borehole and/or well, the following procedures will be
followed. Boreholes not recommended for conversion to wells will be abandoned by
grouting from the bottom up using a tremie pipe to emplace the grout. The grout will be
mixed to a smooth, lump-free consistency as described in Section 2.2.4. The bottom of the
tremie pipe will always be positioned a minimum of five (5) feet below the calculated level
of grout in the borehole.

2.2.7 Groundwater Monitoring

Groundwater monitoring will consist of two rounds of water level measurements and water
quality sample collection for the newly-installed wells. Groundwater samples will be
collected and analyzed from all of the monitoring wells installed. Details of groundwater
sampling procedures are given in Section 2.3.

2.2.8 Equipment Decontamination

All downhole equipment used for borehole drilling, well installation, and well development
will be decontaminated prior to and after use at the designated decontamination area
(rinse/clean area). Equipment requiring decontamination (other than groundwater sampling
equipment) includes casing, drill bits, drill rods, the portions of drill rigs that stand above the
“boreholes, tools and areas where tools are contained, submersible pumps, well casings and
screens, well development and well testing equipment. The following decontamination
procedures will be followed: ‘

e All large pieces of dirt, mud, etc. will be removed with a shovel or broom and this dirt
will be stored with drill cuttings.

e All surfaces of equipment and materials will be washed with high-pressure hot water
or steam and Alconox (or equivalent) and scrubbed with brushes until all visible dirt,
grime, grease, oil, loose paint, rust flakes, etc. have been rinsed from the equipment to
the collection sump.

e Decontamination of groundwater purging/sampling equipment and soil sampling
equipment is described in Section 2.3.4. ‘
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2.2.9 Waste Handling, Testing, and Disposal

All soil cuttings from boreholes will be gathered after each borehole and temporarily stored
at the appropriate Soil Cutting Staging Area. Prior to disposal of these cuttings a composite
sample will be collected, composited at the laboratory and tested for the following target
analytes: 1) reactivity, corrosivity and ignitability using EPA SW846 7.3.3.2 (cyanide) and
EPA SW846-7.3.4.2 (sulfide), EPA Method 9040/9045 and EPA Method 1010, respectively;
2) TPHg and TPHd by the Department of Toxic Substances Control (DTSC) Leaking
Underground Fuel Tank (LUFT) method (modified EPA Method 8015); 3) purgeable and
extractable organic priority pollutants by EPA Methods SW8240B and SW8270B,
respectively; 4) organochlorine pesticides and polychlorinated biphenyls (PCBs) by EPA
Method SW8080; and 5) California Code of Regulations (CCR), Title 26 metals (antimony,
arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
molybdenum, nickel, selenium, silver, thallium, vanadium and zinc) by the EPA Methods
6010/7000 series.

Solid protective clothing, gloves, and other materials used during field work will be placed in
sealed plastic bags and stored in drums at the designated staging area for borehole cuttings.

Groundwater and decontamination liquids generated from well development, purging,
testing, and sampling activities will be stored in temporary holding tank to be located at the
Laguna Wastewater Treatment Plant. The composited water will be analyzed for the
following parameters prior to disposal into the publicly-owned treatment works (POTW) in
accordance with appropriate standards of the California Regional Water Quality Board
(RWQCB): 1) reactivity, corrosivity and ignitability using EPA SW846 7.3.3.2 (cyanide)
and EPA SW846 7.3.4.2 (sulfide), EPA Method 9040/9045 and EPA Method 1010,
respectively; 2) TPHg and TPHd by the DTSC/LUFT method (modified EPA Method 8015);
3) purgeable and extractable organic priority pollutants by EPA Methods SW8240B and
SW8270B, respectively; 4) organochlorine pesticides and polychlorinated biphenyls (PCBs)
by EPA Method 8080; and 5) total concentrations of California Code of Regulations (CCR),
Title 26 metals (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium and zinc). In
addition, discharges of free or floating products are prohibited and the discharge flow rate
will be monitored. Should the water be unacceptable for disposal to the POTW, the water
will be disposed in accordance with local, state and federal requirements.

The waste soil cuttings generated by drilling at this site probably do not contain any man-
made contamination and it is assumed that the soil cuttings can be disposed of at the Sonoma
County Disposal Facility, a Class III disposal facility, as non-hazardous and non-designated
material/waste. However, should soil cuttings be deemed either designated or hazardous,
they will be disposed in accordance with current EPA off-site disposal policy, and/or state
and local hazardous waste disposal laws. All such wastes will be transported to a licensed
Resource Conservation and Recovery Act (RCRA) approved facility and be accompanied by
a Uniform Hazardous Waste Manifest. The final completed copy of the manifest and the
name of the RCRA-approved facility will be delivered to the City of Santa Rosa who will be
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notified of the need for manifest document signature at least 48-hours prior to transport of the
waste.

2.3 ENVIRONMENTAL SAMPLING
2.3.1 Procedures

This section discusses the procedures associated with measuring static water levels,
collecting groundwater quality samples and their analysis, and collection of waste
characterization soil samples. The procedures to be followed in obtaining this information is
discussed below.

Groundwater Level Measurements

Static water level measurements will be collected from all groundwater monitoring wells in
the study area on the same day; this will be done at least twice during the period of field
investigations. Static water levels will also be collected at each well both prior to and after
groundwater sampling. Water level measurements will be collected using an electronic water
level indicator. Water level indicators will be decontaminated prior to use and between each
monitoring well. The initial static water level measurement will be made before any fluids
are withdrawn from the well and before any equipment enters the well. Specific procedures
for collection of static water level measurements are as follows:

‘e . Decontaminate water level probe following appropriate protocols.
¢ Remove well cap.

e Allow time for equalization of pressures (approximately one minute) then slowly
insert water level probe into the well until the alarm on water level indicator sounds.

e Slowly lower and raise the probe to determine precise water level. The reading is
made at the intersection of the fixed mark (notch) on the top of the well casing and
the tape of the sounder. Record static water level to the nearest 0.1 feet.

e Tum off water level indicator between wells.

The static water level at the first well shall be measured three times within a 5 minute interval
to establish measurement precision. Water level measurements shall be recorded on Water
Level Data Sheets (Appendix B) and in the field notebook. Water levels will be recorded as
depth in feet from casing reference mark to top of water. The depth will be converted to a
NGVD elevation and noted on the Water Level Data Sheet as the water level elevation.

Groundwater Monitoring Well Purging

There are no known contaminants at any of the sites. However, it will be necessary to send
samples to the lab to confirm this assumption each time the well is sampled.
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Prior to groundwater sampling and at least 24 hours after well development, a minimum of
three well casing volumes will be purged from each well. A submersible pump will be used
for well purging. All well purging equipment (submersible pump, hose, and water level
indicator) shall be decontaminated prior to use. One well casing volume (V) in gallons is
calculated as follows:

V=748xrxHxn

Where H = height of standing water in well (total well depth in feet from top-
of-casing minus static water level in feet measured from top-of-casing).

r = internal radius of casing in feet

For a 4-inch diameter well, the well casing volume in gallons is 0.65H.

Purge pump intakes shall be equipped with a positive flow check valve to prevent purge
water from flowing back into the well. Purging and sampling shall be performed in a manner
which minimizes the agitation of sediments in the formation. Submersible pumps and bailers
shall not be allowed to free-fall into the well. Chase-down purging shall be conducted when
~ possible.

The temperature (T), hydrogen ion index (pH), electrical conductivity (EC), and turbidity of
the purge water shall be measured during purging to establish aquifer stability. These
parameters shall be recorded on Groundwater Monitoring Field Notes form (Appendix B)
and in the field notebook. Purge water parameters will be measured in clean (rinsed with
deionized water) glass containers. The groundwater sample will be collected after the
‘temperature, pH and electrical conductivity have stabilized within the defined limits. A
minimum of 3 well casing volumes will be purged. Stabilization is defined as successive
measurements falling within the following ranges:

e Temperature +/- 1 degree Centigrade
e pH +/- 0.1 units
o ECH+/-5%

The first set of readings are obtained initially prior to purging, the second set after two casing
volumes are purged, and third set after three volumes are purged. All values shall be
recorded in the field notebook. If these parameters do not stabilize after three well casing
volumes have been removed, an additional well volume shall be purged and aquifer
parameters measured. If aquifer parameters do not stabilize after five well casing volumes
have been purged, the sample shall be collected regardless of the aquifer parameters.

When a monitoring well is pumped dry before three well casing volumes are purged, the
sample shall be collected as soon as a sufficient amount of fluid has reentered the well. The
volume of water purged will be measured either by a flow meter or placing the purged water
in containers of known volume. Items to be recorded on the Groundwater Sampling Field
Notes form and field notebook include:

91-10.R3 9/7/95 DRAFT PAGE 2-13




SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

e Depth to water before, during, and after purging

e Well purging method

e Total volume purged

e Time pump on and pump off

e Well volume calculations

o EC, pH, temperature, and turbidity

e Sounded depth of well

e Appearance of groundwater (color, turbidity, odor, etc.)

e Volume of standing water in well after well is pumped dry

Soll Sampling

Soil samples will be collected using the split-spoon sampling method. With split-spoon
sampling, two lengthwise halves of a hollow, 2-inch ID, 18-inch long steel tube are fitted
together and fastened to the drill rods. The split-spoon sampler is driven by Standard
Penetration Test (SPT) methods (i.e., a 140-]1b hammer dropping 30 inches). The sampler is
driven 18 inches, and the number of hammer blows per 6 inches of advance are recorded.
California modified (i.e., capable of accommodating 2-inch OD stainless-steel sample tubes)
split spoons are used. All brass tubes are decontaminated before use. Three sections of 6-
inch long stainless-steel tubing are fitted inside each split-spoon flush with the inside walls of
the spoon. After being driven 1.5 feet, the split-spoons are retrieved and opened. The
sections of tubing are separated using a clean knife.

The soil is extruded from the stainless-steel tubes onto a clean surface and described for grain
size distribution using the Wentworth Scale and for lithology following the Unified Soils
Classification System (USCS) (refer to Section 2.2.3).

One composite soil sample will be collected from each roll-off bin and tested for the
following: 1) reactivity, corrosivity and ignitability using EPA SW846 7.3.3.2 (cyanide) and
EPA SW846 7.3.4.2 (sulfide), EPA Method 9040/9045 and EPA Method 1010, respectively;
2) TPHg and TPHd by DTSC/LUFT method (modified EPA Method 8015); 3) purgeable and
extractable organic priority pollutants by EPA Methods SW8240B and SW8270B,
respectively; 4) organochlorine pesticides and PCBs by EPA Method 8080; and 5) CCR,
Title 26 metals (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium and zinc). Each
composite sample will comprise four discrete samples to be composited by the laboratory.
The test results and the analytical results from the soil samples are used to determine the
disposal disposition of the soil cuttings.
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2.3.2 Sample Collection and Handling

Tables 2.1 and 2.2 present analytical methods and numbers for groundwater and soil sample
analysis, respectively. Tables 2.3 and 2.4 present appropriate containers, volumes,
preservation, and holding times for groundwater and soil/wastewater samples, respectively.

Groundwater samples will be collected immediately following well purging when the water
level in such a well returns to 80 percent of the pre-pumping static water levels and turbidity
measurements are 30 NTUs or less but no more than 16 hours after completion of purging.
Groundwater monitoring well samples will be collected in laboratory-cleaned bottles specific
to the desired laboratory analysis. Samples to be analyzed for volatile constituents will be
collected first at each monitoring well. All groundwater samples will be collected with a
decontaminated Teflon bailer. The procedure for filling groundwater and wastewater sample
containers is as follows:

e Uncap the sample container and place on a stable surface.

e Gently pour groundwater from bailer to bottom of sample container; do not allow
sample to overflow container if the sample has been preserved. This is done to
prevent loss of preservative.

e Cap the sample container.

For groundwater samples to be analyzed for volatile compounds, check each sample
container for head space (i.e., invert container and tap gently, checking for air bubbles). If air
bubbles appear, discard sample and fill new container.

Selected groundwater samples will require special preservation techniques (i.e., addition of
acid, field filtering, chilling). Acid addition to sample containers will generally be performed
by the laboratory prior to sampling.

91-10.R3 9/7/9§ DRAFT lPAGE 2-15




SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

Analytical Methods and Total Number of Analyses for Groundwater Monitoring

Analysis Method Field Event #1 Field Event #2 Total
Volatile Organic EPA 524.2 23 . 0 23
Compounds
Semivolatile Organic EPA 525 23 0 23
Compounds
Organochlorine Pesticides EPA 508 23 23 46
and Polychlorinated
Biphenyls
Target Analyte List EPA 6010/7000 series 23 23 46
Metals®"
Common Anions® EPA 300.0 23 23 46
Chemical Oxygen EPA 4104 23 23 46
Demand
Total Dissolved Solids EPA 160.2 23 23 46
Hardness EPA 130.1 23 23 46
Coliform 23 23, 46
Specific Conductance® EPA 120.1 23 23 46
pH® EPA 150.1 23 23 46
Temperature® 23 23 46

Notes:

(1) Target Analyte List Metals: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium,
and zinc

(2) Anions: chloride, fluoride, sulfate, phosphate, nitrite and nitrate

(3) Field measured parameter
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Analytical Methods and Total Number of Analyses for
Waste Soil and Waste Water Disposal

Analysis Method Field Event #1 Field Event #2 Total
Volatile Organic EPA 8240 4 1 5
Compounds
Semivolatile Organic EPA 8270 4 1 5
Compounds
Organochlorine Pesticides EPA 8080 4 1 5
and Polychlorinated
Biphenyls
Title 26 Metals'” EPA 200.7/200.8 4 1
Total Petroleum California 4 1
Hydrocarbons as Gasoline DHS/LUFT
and as Diesel (Modified EPA 8015)
Reactivity, Corrosivity, EPA 7.3.3.2, EPA 4 i 5
Ignitability 7.3.4.2, EPA
9040/9045, EPA
1010

Notes:

(1) Title 26 Metals: antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc
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Sample Handling for Groundwater and Waste Water Samples

Analysis Method Container Type | Volume Preservation Maximum
Holding Time
Volatile Organic EPA Glass w/teflon- [ 3-40ml | HCltopH <2 | analyze within 14
Compounds 8240/524.2 lined septum VOAs cool to 4°C days
Semivolatile Organic | EPA 8270 | Glass w/teflon- | 3 -1 liter cool to 4°C 7 days for
Compounds lined septum extraction
40 days after
extraction
Semivolatile Organic | EPA 525 Glass w/ teflon- | 2-1liter | HCltopH <2 14 days for
Compounds lined septum cool to 4°C extraction
30 days after
extraction
Purgeable Total California | Glass w/ teflon- | 3 -40ml HClto pH <2 | analyze within 14
Petroleum DHS/LUFT lined septum VOAs cool to 4°C days
Hydrocarbons as (Modified
Gasoline EPA 8015)
Extractable Total California | Glass w/ teflon- | 3 -1 liter cool to 4°C 14 days for
Petroleum DHS/LUFT lined septurn | amber glass extraction
Hydrocarbons as (Modified 40 days after
Diesel EPA 8015) extraction
Organochlorine EPA 8080 | Glass w/teflon- | 2-1 liter cool to 4°C 7 days for
Pesticides and lined septum extraction
Polychlorinated 40 days after
Biphenyls extraction
Organochlorine EPA 508 Glass w/ teflon- | 2 -1 liter 10 mg HgCl 7 days for
Pesticides and lined septum cool to 4°C extraction
Polychlorinated 14 days after
Biphenyls extraction
Title 26 Metals"” EPA Plastic or Glass | 1-1liter | coolto4°C | analyze within 28
200.7/200.8 HNO; to pH <2 | days for mercury;
' 180 days for all
other metals
Common Anions® | EPA 300.0 | Plastic or Glass | 1-500ml | filter, then cool | analyze within 48
to 4°C hours®
Total Dissolved EPA 160.2 | Plastic or Glass | 1-500ml cool to 4°C analyze within 7
Solids days
Chemical Oxygen EPA 4104 | Plasticor Glass | 1-500ml cool to 4°C analyze within 28
Demand H,SO,topH <2 days
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Table 2.3 {(continued)

Analysis Method Container Type | Volume Preservation Maximum
Holding Time
Hardness EPA 130.1 Plastic or Glass | 1 -500.ml cool to 4°C analyze within 180
HNO, to pH <2 days
Coliform EPA 9132 | Plastic or Glass cool to 4°C analyze within 24
hours
Reactivity, EPA 7.3.3.2, | Plastic or Glass 1-1 liter cool to 4°C analyze within 180
Corrosivity, EPA 7.34.2, days
Ignitability (RCI) EPA 9040,
EPA 1010

Notes:

(1) Title 26 Metals: antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc

(2) Anions: chloride, fluoride, sulfate, phosphate, nitrite and nitrate

(3) Overall anion holding time is dictated by the anions with the shortest holding time
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Table 2.4

Sample Handling for Waste Soil Samples

Analysis Method Container Weight | Preservation | Maximum Holding Time
Type
Volatile Organic EPA 8240 California 10 grams | cool to 4°C 14 days
Compounds brass tube '
Semivolatile EPA 8270 California | 100 grams | cool to 4°C 14 days before extraction
Organic brass tube 40 days after extraction
Compounds
Purgeable Total CALIF. California | 20 grams | coolto 4°C 14 days
Petroleum DHS/LUFT brass tube
Hydrocarbons as
Gasoline
Extractable Total CALIF. California | 20 grams | cool to 4°C | 14 days before extraction
Petroleum DHS/LUET brass tube 40 days after extraction
Hydrocarbons as
Diesel
Organochlorine EPA 8080 California 50 grams | coolto 4°C | 14 days before extraction
Pesticides and brass tube 40 days after extraction
Polychlorinated
Biphenyls
Title 26 Metals™ | EPA 6010/7000 | Califonia | 10 grams | coolto4°C |analyze within 28 days for
series brass tube mercury; 180 days for all
other metals
Reactivity, EPA 7.3.3.2, California  |200 grams | cool to 4°C analyze within 180 days
Corrosivity, EPA 7.3.4.2, brass tube
Ignitability (RCI) EPA 9045,
EPA 1010
Notes:

(1) Title 26 Metals: antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury,
motybdenum, nickel, selenium, siiver, thallium, vanadium, and zinc
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Information regarding sample collection shall be recorded on the Groundwater Monitoring
Field Notes form (Appendix B) and the field notebook. Information to be recorded during
sampling of each well includes:

Well ID, total depth, and diameter
Sample date, time, and sampler

Sample identification and type (water)

~ Number and type of containers

Analysis and preservative

Additional items to be entered in the field notebook include:

Sample description (e.g., color, sheen, turbidity, odor)

Identification of all equipment used during well purging and sampling
The condition of the well

Depth sample obtained

Problems encountered and other information related to sampling and purging as noted
in the field ‘

Weather conditions

All samples will be identified with a label that will be attached directly to the container.
Sample labels will be completed using waterproof ink. The labels will contain the following
information:

Each

Sample identifier

Time and date of collection

Parameters to be analyzed

Matrix

Upper and lower depths of sample (where appropriate)
Container number (wWhere appropriate)

groundwater or soil cutting bin sample will be given an identification number

consisting of three components: a five-character location identifier, a two-character sample
identifier, and a one-digit quality control identifier. The format is XXXXX-XX-X.
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o The first two characters of the location identifier will indicate whether the sample is
from a monitoring well (i.e., “MW™), from a soil cutting bin (i.e., “SC”), or from the
wastewater storage tank (i.e., “WST”). The next three digits enumerate the
monitoring well or soil cutting bin number.

o The two-character sample identifier designates the location of the the sequential event
number for the groundwater sampling, soil cutting bin, or wastewater storage tank
(e.g., “01” for event number one or bin number one).

The last digit describes the sample purpose, and is used as follows:
0 = environmental sample
= equipment rinsate blank
2 = field blank
3 = field duplicate
An example of a groundwater sample label identifier:

MW202-01-0 - A groundwater sample from Well 202 taken during the first
groundwater sampling event.

MW202-01-3 - A duplicate groundwater sample from Well 202 taken during the first
groundwater sampling event.

An example of a soil cutting bin sample label identifier:
Sé-Ol-Ol - The first soil cutting bin sample taken from Bin 01.
An example of a wastewater storage tank sample label identifier:
WST-01 - The first wastewater storage tank bin sample collected.
2.3.3 Sample Custody

Chain-of-Custody (COC) records shall be maintained for all soil boring, groundwater,
wastewater, and soil cutting bin samples. All samples will be maintained within the custody
of the sampling personnel at all times (i.e. within possession or within view of sampler or
within a designated secure area). Sample containers will be sealed in a manner which will
prevent or detect tampering if it occurs. All sample containers shall be sealed with a strip of
paper (custody seal) that extends across the cap of the container. Sample containers will be
packed and sealed in the following manner:

e Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber tape.
Line the cooler with a large heavy-duty plastic bag.
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Allow sufficient space (ullage) in all bottles (except samples for volatile analysis) to
compensate for any pressure and temperature changes (approximately 10% of the
container volume).

Ensure that all container lids are tight (will not leak) and then seal the lid to the
container with the custody seal.

Wrap individual sample bottles in bubble pack and place bottles in separate and
appropriately sized polyethylene bags. Wrap four to six VOA vials in bubble pack
and place in appropriate polyethylene bags.

Put “blue ice” (or ice that has been placed in heavy-duty polyethylene bags and
properly sealed) on top of or between the samples. Fill all remaining space between
the bottles or cans with vermiculite or bubble pack. Securely fasten the top of the
heavy duty plastic bag with tape.

When shipping samples by freight service, the signed Chain-of-Custody Form will be
placed in a sealed plastic polyethylene bag and taped to the inside of the sample
cooler. The cooler will then be closed and securely taped (preferably with fiber tape).
Custody seals (optional) should be affixed to the top and sides of the cooler so that
the cooler cannot be opened without breaking the seal.

The shipping containers shall be marked “FRAGILE AND THIS END UP” and arrow
labels shall be affixed to the container indicating the proper upward position of the
container. A label containing the name and address of the shipper shall be placed on
the outside of the container. Labels used in the shipment of hazardous materials (such
as Cargo Only Aircraft, Flammable Solids, etc.) are not permitted on the outside of
the container used to transport environmental samples.

The following procedures shall be used for chain of custody:

The originator shall fill in all requested information on the Chain-of-Custody Form in
waterproof ink.

The person taking custody shall check the sample label information against the
custody records and shall also check the sample conditions and note anything
unusual.

The originator shall sign the Chain-of-Custody Form and keep a copy.

In all cases, dates shall be clearly shown indicating when each person has custody.

If a discrepancy occurs between sample labels and chain-of-custody records, the person
receiving custody shall attempt to resolve the problem by checking all available information
and shall then document the situation on the Chain-of-Custody Form and in the project
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notebook. Changes shall be noted in the Remarks section and shall be initialed and dated.
Examples of sample labels and Chain-of-Custody Forms are included in Appendix B.

Samples will be either hand-delivered or shipped overnight express or by courier to:

GTEL Environmental Laboratories, Inc.
4080-C Pike Lane

Concord, California 94520

Attention: Mr. Bruce Thrupp

Phone: (510) 685-7852
Fax: (510) 825-0720

2.3.4 Quality Control Samples

Three types of field Quality Control (QC) samples shall be collected during the groundwater
characterization investigation. The number, type, and composition of these samples shall
comply with the following requirements.

(1

-

3

One equipment rinse blank shall be collected for every ten samples collected. Analyze
this blank for EPA Method 508 compounds.

Definition: An equipment rinse blank is deionized water that complies with the
requirements below poured into or pumped through the sampling device, transferred to
a sample bottle, and then transported to a laboratory for analysis.

One field blank shall be collected fore every ten samples collected. This blank shall be
analyzed if and only if any EPA Method 508 analytes are detected in any of the
equipment rinse blanks. ’

Definition: A field blank is deioinzed water poured into a sample container at a
sampling site. It shall be handled like a sample and transported to a laboratory for
analysis.

One field duplicate shall be collected for each sampling event. The field duplicate
shall be analyzed for all the same parameters as for the environmental samples in the
laboratory

Definition: A Field duplicate is a sample collected independently at a sampling
location during a single act of sampling. Field duplicates shall be identified so that
laboratory personnel are unable to distinguish them from normal field samples. Field
duplicates of groundwater will be discrete water samples drawn from successive
bailerfuls rather than split samples.
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2.4 FieELD MEASUREMENTS

The following section discusses measurements to be collected in the field during soil
boring/sampling, well installation, well development, and well sampling activities.

2.4.1 Parameters

Specifications for the equipment to be used during field activities are noted below and
explained in Appendix C. The parameters to be measured during groundwater monitoring
well development include total volume of water purged, static water level, T, pH, EC, and
turbidity. A flow meter will be used to measure flow volumes, an electronic water level
indicator will be used to measure static water level, and a nephelometer will be used to
measure turbidity. In addition, well development water will be screened with a PID for total
ionizable vapors (TIV).

Parameters to be measured during groundwater sampling include static water levels, pH, T,
EC, and total volume of water purged. Temperature and pH will be measured with an
instrument such as the Orion Model SL-2, electrical conductivity with an instrument such as
the YSI Model 33, turbidity with an Enviro-Tech Model 2006, and static water level with an
electronic water level indicator.

2.4.2 Equipment Calibration

Field equipment to be utilized during soil boring/sampling, groundwater monitoring well
installation, development, and. sampling include:  water level indicator, pH/temperature
meter, EC meter, and turbidity meter. :

EC, pH/temperature and turbidity instruments will be calibrated at least twice daily, at the
beginning .and in the middle of the work day. The pH/temperature meter will be calibrated
according to manufacturer’s specifications using two pH buffers (4 and 7 or 7 and 10)
bracketing the pH of the groundwater. Calibration of the pH/temperature meter will be
checked each day at the completion of field work. The EC meter will be calibrated against a
commercial standard. Calibration of the turbidity meter will be done prior to each
measurement. Specifications and calibration procedures for each of these instruments are
contained in Appendix C. All records of equipment calibration will be entered in the field
notebook. Out-of-control conditions for field parameter measurements will be documented
on Field Instrument Nonconformance Memo Forms (Appendix A).

2.4.3 Equipment Maintenance

Sampling equipment will be stored in the field office in a clean, designated area.
Maintenance procedures for field equipment are contained in the equipment manuals in
Appendix C. Information regarding equipment malfunctions and routine maintenance will be
kept on the Field Equipment Maintenance Record (Appendix B) and in the field notebook.
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2.4.4 Decontamination

Groundwater purging and sampling equipment shall be decontaminated prior to use and
between each groundwater monitoring well at the rinse/clean area. Split spoons used for soil
sampling will be thoroughly cleaned after each sample. The following procedure shall be
used to decontaminate sampling equipment:

e Scrub the equipment with a solution of potable water and Alconox (or equivalent
laboratory-grade detergent). Rinse equipment with copious amounts of potable water,
followed by a deionized water rinse.

e Air-dry equipment on a clean surface such as Teflon, stainless steel, or oil-free
aluminum, in a well-ventilated uncontaminated environment.

e Prevent sampling equipment from being exposed to possible contaminants while not
in use by storing in protective cases or wrapping in oil-free aluminum foil.

The submersible pump will be decontaminated by thoroughly cleaning the outside with a
solution of potable water and Alconox (or equivalent laboratory grade detergent) and also
pumping the solution through the system. The outside of the pump will then be rinsed with
potable water. The pump system will be rinsed by flushing with potable water. If a pumping
system other than a submersible pump is used for sampling it will be decontaminated in a
similar manner.

Field equipment for measuring pH, temperature, specific conductance, and turbidity will be
rinsed with deionized water after each measurement. Decontamination of drilling equipment
is described in Section 2.2.9.

The Alconox solution and rinsing solution will be disposed of in the base sanitary sewer.
The methanol and hexane will be containerized for off-base disposal.

2.5 FieLb QA/QC PROGRAM

Pertinent data collected during the project investigation tasks will be identified and reported
to the project manager for weekly validation. Field personnel will submit copies of all logs
and field record sheets (refer to Appendix B) to the lead geologist for the Groundwater
Investigation. The lead geologist will be responsible for tracking, reviewing, signing off on
these sheets, and reporting any unresolved deficiencies to the Project Manager and/or
Analytical QC Manager, depending on the nature of the discrepancy. All raw data (field
measurements) used in preparing project reports will be included in appropriate appendices
with the project reports.

The following standard reporting units will be used: -

e pH will be reported to 0.1 pH units.
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o Electric conductivity will be reported to two significant figures below 100 mmhos/cm
and three significant figures above 100 mmhos/cm.

e Temperature will be reported to 0.5° C.
e Turbidity will be reported to 0.1 NTUs.
e Water levels will be reported to the nearest 0.1 foot.

e Flow rates will be obtained from single determinations of flow integrated over time.
Precision will depend on the actual method of determination, but will generally be
reported to the nearest 0.1 gallon/minute.

e The monitoring well will have a permanently marked measuring point that will be
surveyed to the nearest 0.1 foot and referenced to NGVD.

e Lithologic descriptions will be reported in accordance with the Wentworth Scale and
the Unified Soil Classification System (USCS).

Field work for this project includes measurements of the field parameters listed above; no
field laboratory analyses will be performed. The field parameter measurements that involve
calibration against controlled standards are organic vapor concentrations (PID readings), EC,
pH, and turbidity. Table 2.5 summarizes quality control standards, calibration frequency,
acceptance criteria, and the corrective actions to be taken for all out-of-control instrumental
measurements. Each such occurrence will be documented with a Field Instrument
Nonconformance Memo (Appendix A).

Validation of field data will be performed by individuals designated by the project manager
according to the following procedures.

e Routine checks will be made during the processing of data. An example is looking
for errors in identification codes (e.g., time of sampling, location of sample, method
of sampling, etc.).

e Checks of consistency of the data over time will be performed. This will be
accomplished by visually comparing the data against historical data.

The purpose of these validation checks and tests is to identify outliers (an observation that
does not conform to the pattern established by other observations). Outliers may be the result
of transcription errors or instrumental breakdowns. After an outlier has been identified, a
decision concerning its fate must be rendered. Obvious mistakes in data will be corrected
when possible, and the correct value will be inserted. An attempt will be made to explain the
existence of the outlier. If no plausible explanation can be found for the outlier, it may be
excluded, but a note to that effect will be included in the report.
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Instrument Medium Parameter Quality Control Check Frequency Acceptance Criteria Corrective Action
pH/temperature Water pH Check with factory- At least twice daily; 96-100% reading for Recalibration
meter supplied two pH buffer | at the beginning and | slope, or pH 7 = 7.00 to Use new standard solution
solutions (pH 4 and 7 or | middie of work day 7.02 .

7 and 10) For solutmn-fjxlled probes:
refill probe with new
solution

EC meter Water Specific Change mode to At least twice daily; Visual alignment of Recalibrate
conductance REDLINE anq verify at 'the beginning and needle with redline Adust zero screw
meter needle lines up middle of work day o
with redline. Check ' Redline instrument
against factory-supplied
standard.
Turbidity meter Water Turbidity Check against factory- Prior to each 2% Re-standardize the
supplied standards measurement instrument
Use new standard solution
Check stability of Prior to each 10.02 NTU Replace lamp
reading on empty sample measurement
tube
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Also, an attempt will be made to determine the effect of the outlier when both included and
excluded in the data set.

2.6

'RECORDKEEPING

Records shall be kept for all field activities. The information shall be recorded with indelible
ink in permanently bound, waterproof notebooks with sequentially numbered pages.
Whenever appropriate, the information shall also be entered on the appropriate field data
form. A daily record will be kept in the field notebook of significant events, observations,
and measurements. The following information shall be recorded for all site activities, at a
minimum:

Name and title of author, date and time of entry, and physical/environmental

conditions during field activity
Purpose of sampling activity
Location of sampling activity
Name and titles of field crew
Name .and titles of any site visitors
Type of sampled media

Sample collection method
Number and volume of samples collected
Description c;f sampling points
Date and time of sample collection
Sample identification numbers

Sample distribution (e.g., laboratory)

References for all maps and photographs of the sampling site

Field observations

Any field measurements made (e.g., pH, temperature, PID readings, etc.)

All sample documentation

Documentation of any cost or scope of work changes required by field conditions
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Record keeping requirements specific to individual field activities are discussed in the section
which addresses each activity.

2.7 SITE SAFETY

All work will be performed in accordance with federal and California Occupational Safety
and Health Administration (OSHA) guidelines and in accordance with the Parsons ES
“Policies and Procedures for Health and Safety” Manual (March 1987) and the Parsons ES
“Injury and Illness Prevention Program Policy” Manual (September 1994). Because
hazardous materials/wastes are not anticipated to be encountered during the field program, a
site specific Health and Safety Plan (HASP) [29 Code of Federal Regulations (CFR,)
1910.120] will not be prepared for this project.

Any subcontractors utilized for the work will perform their work in accordance with their
Standard Operating Procedures (SOPs) for health and safety for the use, maintenance and
inspection of their field equipment. In addition, prior to the initiation of work, subcontractors
will submit a copy of their written SOPs and their written Injury and Iliness Prevention
Program (Title 8, CCR, Section 3203). Subcontractors are entirely responsible for the health
and safety of their personnel during the performance of the work.

2.8 SITE MANAGEMENT

The Harland Bartholomew & Associates, Inc. Project Manager is Mr. Anders Hauge:

Harland Bartholomew & Associates, Inc.
2233 Watt Avenue, Suite 330 ’
Sacramento, California 95825

(916) 483-0481

Harland Bartholomew & Associates, Inc.
850 Second Street, Suite E

Santa Rosa, California 95404

(707) 575-1933

The City of Santa Rosa Project Manager (PM) is Ms. Marie Meredith:

City of Santa Rosa

100 Santa Rosa Avenue

Santa Rosa, California 05402-1678
(707) 524-5553

91-10.R3 9/7/95 . DRAFT PAGE 2-30




SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

The primary point of contact (POC) with the City of Santa Rosa is Mr. Dan Carlson:

City of Santa Rosa

100 Santa Rosa Avenue

Santa Rosa, California 05402-1678
(707) 524-5128

2.8.1 City of Santa Rosa Support
The City of Santa Rosa will provide support during field activities including the following:

e A staging area for accumulating soil cuttings, purgewater and decontamination rinsate
fluids generated during groundwater monitoring well installation, development and
monitoring events

e A dedicated area for storage of equipment and supplies

e Access to controlled site areas (public and private) where field activities (soil boring,
welll installations, groundwater monitoring) are to be performed

2.8.2 Contingency Plans

If contractual problems develop during the field program, the lead field engineer will inform
the Parsons ES Project Manager. The Parsons ES Project Manager will thereupon contact the
City of Santa Rosa POC to resolve the problem. If the problem is related to City of Santa
Rosa support activities, the lead field engineer will contact the City of Santa Rosa POC to
resolve the problem. If technical problems arise in the field, they will be discussed between
the lead field engineer and the City of Santa Rosa POC. The lead field engineer will supply
the City of Santa Rosa with alternative methods to handle the problem and recommend a
specific solution. The final solution, however, will be at the discretion of the City of Santa
Rosa. If time permits, the lead field engineer will consult with the ES Project Manager to
develop alternatives and a recommended solution to present to the City of Santa Rosa. If
other contingencies arise that are not included in the scope of work, concurrence must be
obtained from the POC through the Parsons ES Project Manager.

2.9 SCHEDULE

The field program will take approximately three months to implement. Groundwater
monitoring well installation will take approximately five weeks to complete. The first
groundwater monitoring event will be initiated following completion of the wells and will
take approximately two weeks to implement. The second groundwater monitoring event will
initiated approximately one month following completion of the first event and will take
approximately two weeks to complete.
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APPENDIX A
NONCONFORMING MEMO EXAMPLES

Field Instrument Nonconfor mance Memo
GTEL Sample Receiving Nonconfor mance Memo
L aboratory QC Nonconformance Reports (2)
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FIELD INSTRUMENT NONCONFORMANCE MEMO

To: Date:

Project Number: 723129
By: Project Name: ___ Santa Rosa EIR/EIS
cc: Project Manager:

Task Manager:

Other:

Field Work in Progress;

Personnel Present:

Description of Conditions Needing Resolution (include out-of-control conditions or parameters exceeded,
instrument name and number, unsuccessful calibration readings, etc.):

Field Scientist’s Signature: Date:

CORRECTIVE ACTIONS(S):

Number each action to match conditions above (include actions taken to resolve, recommended maintenance
and completion date):

Project Manager’ s Signature: Date:
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SAMPLE RECEIVING NONCONFORMANCE REPORT

CLIENT: SR
PROJECT: : JOB:
DATE: |
HONCONFORMANCE (Check Applicable Items)

SAMPLE NOT RECEIVED AT CORRECT TEMPERATURE.
NOT ENOUGE SAMPLE FOR ANALYSIS REQUESTED.
INCORRECT LABELING. :

CHAIN OF CUSTODY/INCORRECT OR ROT IRCLUDED.
SAMPLE BOTTLE OR CAP NOT INCLUDED.

ANALYSIS REQUESTED AFTER HOLDING TIME. BXPIRED.
OTﬁﬁﬁ FEEL ULy et o

L L]

l

CORRECTIVE ACTION (Check Applicable Items)

CLIENT INFORMED (Faxed, Telephone, Written) Contact

SAMPLE PROCESSED AS 18, PER REQUEST FROM CLIENT.
SAMPLE ON HOLD UNTIL FURTEER NOTICE. '

COMMENTS :

REC. CLERK ~{Date)

GROUP LEADER {Date}

QA/0C OFFICER OR DESIGNEE (Date)

Fi\E\TDI\BR-KC



L aboratory QC Nonconfor mance Reports (2)
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QC NON-CONFORMANCE REPORT (NCR)

3o & M LI & SETOOT
BAIWNEY Hr'l':;U i :U

LAB NOS.-AFFECTED :

§

|EXPLANATION or—* om-or—*-com“ﬁ‘oa EVENT.

} {Date

Analyst/G.]

[ACTIONS TAKEN TO RESOLVE OUT-OF-CONTROL EVENT

IQAIQC Officer Foilow-up

1

QASQC C}ffs'_ce'r

1

a:'mér?oa‘m- |



QC NON-CONFORMANCE REPORT (NCR) |
INCR REF.: NO.

|

. [ANALYSIB
ANALYSIS DATE .
BATCHES AFFECTED
k LAB NOS. AFFECTED

ITEM [LIST OF QUT-OF-CONTROL EVENTS

T Igna_tyétlﬁ.i..- j
[ACTIONS TAKEN TO RESOLVE QUT-OF-CONTROL EVENT
1QA/QC Officer Follow-up .
GA/GC Officer | [Foliow=up Dats 7
ajincriorm

L mmem s mmn P e e e e o A T TR e 6 St ar——————h T o S Ty < A —



APPENDIX B
PROJECT FORMS

Soil Boring Log
Monitoring Well Installation Data Record
Water WellDriller’s Report
Water Level Data Sheet
Groundwater Monitoring Field Notes Form
Chain-of-Custody Form
Field Sample L abel
Field Equipment Maintenance Record
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I -
BORING NO,
BORING LOG ———
PROJECT NO. PAOJECT NAME PAGE OF
CONTRACTOR DRILLER DATE STARTED COMPLETED
METHOD CASING SIZE PO Photovac Micrelp | PROTECTION LEVEL
GROUND EL $OIL DEPTH . BELOW GRND TOTAL DEPTH
LOGGED BY CHD BY
v oo

REG.W
N} | bem )

ADVANGE OLLRS5R Sriwex Grandes) -

e EAMMER WEIGHT, e WU . ... .= 5. . O —

BLOWS| PEN/ | PID
PER

uscs

asarunhlirsvis ade




Monitoring Well Installation Data Records
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MONITORING WELL lNSTALLATION
DATA RECORD

PROJECT NAME: BORING DIAMETER: WELL NO:
PROJECT NO: | weLL NSIDE DIAMETER: | smre 1D, NO:
DRILLING CO: WELL MATERIAL: DATE INSTALLED:
FIELD SCIENTIST: TOP OF PVC ELEVATION: DRILLING METHOD:

| as mevanon: DEVELOPMENT METHOD:




MONITORING WELL DEVELOPMENT LOG
FIELD FORM

PROJECT &

NOTE: All of the information on this log is also documented in the field log book.




Water Well Driller’sReport
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STATE OF CALIFORNIA

ORIGINAL
File with DWR

Natice of Intent No.
Local Permit No. or Date

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

Do not fill in

No. 277815

Siate Well No. _
Other Well No.

¢

(1) OWNER: Name

ft.

{12) WELL LOG: Toal depth fi. Compleied depth

Address fremft. to M Formation (Duscribe by color, character, size or malerial)
City Zip -
{2) LOCATION OF WELL (See instructions}: ' -
County Owner's Well Number o
Well address if different from shove bos
Tewnship Range Section —
Distance frimn cities, roads, railroads, fences, ele = (i\ N
-~ A y
- AN
) TYPE OF WORK: - A NI
New Well [0 Deepening - NN %
Reconstruction 0 - AN
Reconditianing 0
liorizental Well (]

Deslmdion 3 ~{Describe -

crcfures Tiem %2} lﬂdﬂ@* =X

{4) PROPOSED U

Domestic
Irrigation
Industrial ¢
Test Well I':J O ' Py L
Muniei il {\Q
rr EPNNEN
WELL LOCATION SKETCH “’“? A~ D _\%W
(5) EQUIPMENT: CRAV % S~
Rotary (0 Reverse [ \\é;,)
Cable OO Air O of bore AN _‘})
- — P ] g A -
Cther LI Rock od from _A { f NN 21
2NN A \N\in~ -
(7) CASING INSTALLED: {8} PE *nb{g: ~o/ -
Steed [J tastic o Typz\i R\{mﬂn&em -
T . ..y
From Dig. | Gage or N \@Bt -
it. H . Wall edy size -
~N AD NS -
N -
S -
{9) WELL SEAL: - -
Was surface sanitary sest provided? Yes [T No [ 1 yes todepth e 11, -
Were sirata sealed against polition? Yes [ No £ Interval fL -
Method of sealing Work started 19 Completed 18
{10) WATER LEVELS: WELL DRILLER'S STATEMENT:
Depth of firs water, & knowm . Thir well was drilled under my furisdiction end this report i true to the
Standing level after well completion it L best of my knowlcdge and belicy
{11) WELL TESTS, Signed
Wys well 1ost made? Yes [J Mol  Hoyes by whom? (Well Driller)
Type of test Pump [ Taiter [ skt O3 RAME —
Depth 1o water at start of test it Alend of test ft. {Peron, firm, mmmlmnnlypmﬂf prinied)
Discharge gai/minalver e, houss Waler tempersiure - Address -
Chemical analysismade® Yes T1  No [0 ¥ yes by whom? City . e
Waselectriclogmade Vet T3 Ne T3t yes. sttwch eopry vo thigrepart =~ | Ljcanse No- oot L. Dated this reporl’

DWR 198 REV. 12-88:

IF ADDITIONAL SPACE IS NEE.U'ED. USE NEXT CONSECUTIVELY NUMBERED FORM

% 635



Water Level Data Sheet
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WATER LEVEL DATA

FIELD FORM
PERSONNEL PROJECT/LOCATION
PROJ HO, DATE
MEASURED ] WATER eALLONS! | saLLonEs | GALLONS/ 1.9.6. WATER GROUND
WELL LEVEL CABING | olirion LEVEL SUAFACE COMMENT
WELL NO. TEPTH FIOM LINEAN ,| CASING VOLUME (uses! ELEVATION | HEGHT
A n
1.06. ' T.oc {(CASINGET.D VOLUME tx2) (Usas Fnom

1. T.0.C. - TOP OF CASIMNG. ALL MEASUREMENTS N FEET RELATIVE TO TOP OF CABING.
2. 27 1D CASING-0.16 GALLONS PER LINER CABING FOOT: 4° 1D CASING-0.6% GALLONS FER LINEAN CASING FOOT;

© g

B L P L

R s a e LA R

'{

I L



Groundwater Sampling Field Notes Form
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GROUNDWATER SAMPLING FIELD NOTES Pageioft
ENGINEERING~SCIENCE, INC

PERSONNEL:

NOTES

. Measured from top of casing in feet )  EPAMethod 8240, HOI preserved {3: 40mt VOAs).

o WW —~ 'Well Wieard; G — Graundfos Pumps B — Bailer ()  EPAMcthod 5270, unpreserved (3 40ml VOAs).

NA  NotApplicable @) O &Groase, Method BA132, HCI prestsved {3 1 Lghae)

NR  NotRecorded ()  Leed Meroury, and ICP Scroen (24 motik), Methods SWI00NSW7421, SWTO,

®) EPA Mothod 8010, wnpresoeved {3: 40t VOAs) SWI00 WE010, HINO, preserved (1: L plastic o glass}

® BTEX, EPA Method 8020, HCH peeserved {3 40wl VOAs), @  Bibylene Dibromide (EDB), Method SV/8011, impresceved {3 40ml VOAs}

© Tomi Petrolenm Hydroaboneas gsofine (TPHg), HOl prescved (% 40wd VOAs). () Tom! Dissolved Sofids (1)S), Method E'160.1, weprescrved {1: 500ml plastic or ghas}

1C)] “Tom] Petroleum Hydroorbonsas diesel ( [PHA), wapresceved {2: 1L amber bottles). s\umd\mbtvravia.wii



Chain-of-Custody Form
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‘ t‘;;ﬁmﬁ t;ngu{;:cnng .;cmncu. inc, o

§ 1 ] 1 arina Vitla arkway, Suifc 200

Ns Es 1301 Mariga Viage Paro CHAIN OF CUSTODY RECORD
Phone: (510) 769-0100 Fax: (510) 769-9244

PAGE ___ OF
RMIS Number: Project Number: ANALYSIS REQUIRED
Laboratory:
SITE Delivery Order Manager: 9 Q,r
<4
SAMPLER(S): (SIGNATURE) E o
: 8 s)
x| &
Ol 3
o)
Z
SAMPLE IDENTIFICATION DATE TIME MATRIX / ARKS
AMBIENT COOLER TEMPERATURE: °c TEMPERATURE BLANK: °c
o
RELINQUISHED BY: (SIGNATURE) | DATE | TIME | RECEIVED BY: (SIGNATURE) | RELINQUISHED BY: (SIGNATURE) TIME | RECEIVED BY: (SIGNATURE)
RELINQUISHED BY: (SIGNATURE) | DATE | TIME | RECEIVED FOR LABORATORY BY: | DATE | TIME | REMARKS:
(SIGNATURE)

NISTRIBUTION: WHITE: ACOOMPANIES SHIPMENT & RETN WITH LLAB REPORT. CANARY: LAB COPY. PINK: FIRLD COPY N RCAAFICOR
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operating instructions
model 51453 WATER LEVEL INDICATOR

The sensitivity knob on the reel
pane) is used to select the desired
sensitivity setting on a scale from
1 thru 10. Setting (1) is the lowest
sensitivity for very saline and/or
contaminated water and setting

{10} is the highsst sensitivity for
very pure or fresh water.

To determine propar setting, tumm
sensitivity knobk to full setting
(10) position and lower probs until
it contacts water, Raise probs out
of water and turn sensitivity knob
to a lower setiing until the 1i§ht and
buzzer turn off. FRepeat and adjust
sensitivity knob so that the light
and buzzer turn off pronptly when
withdrawing the probe from the water.
Eo nottﬁurn the sensitivigy knob i11
cwer than nNecssSEaYy oOFr SsCUracy w
AN s P

Water level is measured at point where light first turns on.

Make certain the sensitivity setting is in the off position

J Ny — i Y
when measurements &are not being taken. This will conssarve

battery life. To test the Water Level Indicator, tumm the
sensitivity switch on and press the "press to test® button.

The Model 51453 Water Level Iﬁdicatar operateas on 3 each (A7)
Batteries., .

To replace batteries:

1). Remove 3 peripheral screws and the center screw on the
controls panel side.

2). Lift cover panel and replace I sach AA batteries, Note
polarity on batteries for series hook-up.

3). Replace cover.

Cable may be removed from reel to facilitate battery replacement.

j | Slope Indlcator Company .
A88E Alnion Place No,, P.O. Box C-30316, Sestde, WA, 8103 U.S.A,
TWX: §10-444-2205 (SINCO SEA) cable: SINCD SEA phone: (208) 633-3073
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EC Meter
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USE AND MAINTENANCE OF THE YSI MODEL 33 CONDUCTIVITY/TEMP. METERS

.

METER OPERATION
1. Make sure ths probe is UNPLUGGED from the meter,

2. Adjust meter zero (if necessary) by turning the screw on the meter face
' so that the meter needle coincides with the zero on the conductivity
scale.

3. Calibrate the meter by turning the MODE contrel to REDLINE and adjusting
the REDLINE control so the meter needle lines up with the red line on

al o e B ro P -
the meter face. If this cannot be accomplished, replace the batteries.

4, Plug the probe into the probe jack (if the probe has been stored dry,
it must be soaked in deionized water for 24 hours before use).

5. Put the probe into the solution to be measured (see PROBE USE).

Temperature

To measure temperature, set the MODE control to TEMPERATURE. Allow time
for the probe temperature to equilibrate that of the water before reading.
Read the temperature on the bottom scale of the meter in degrees Celsius.

Conductivity

WM L L L ¥ AL Y

LB fzf s T

1. Set TEMPERATURE dial to the temperature of the solution to be measured.

2. Switch to the X100 scale. If the reading is below 50 on the 0~500 range,
switch to X10. If the reading is still below 50, switch to the X1 scale.
Read the meter scale and multiply the reading accordingly (EXAMPLE: if
the meter reading is 250 on the X10 scale, 250 X 10 = 2,500 micromhos/cm).

(7L

When measuring on the X100 and X10 sceles, dep

rece the CF1Y. TPST hu'f'!'eni

Tk M lef bl A e & WA e W

The meter reading should fall less than 2%, If greater, the probe is
fouled and the measurement is in error. Clean the probe according to
instructions and remeasure (or try a different probe)., NOTE: The CELL
TEST does not function on the X1 scale.

4. Rinse the probe thoroughly after the measurement of each sample.

S. Be sure to turn meter off after measurements to conserve battery life.
The meter requires two "D" cell alkaline batteries., Replace batteries

by removing the four screws on the back of the meter case and opening
the back. .Make sure batteries are placed in the proper positions,

PROBE USE AND MAINTENANCE

1. Obstructions near the probe can disturb readings. At least two inches
) of cleardnce must be allowed from non-metalic underwater objects (like
the sides of the sample container), Metalic objects should be kept at

-l e s = IS

least six inches away from the probe.



2. The probe should be gently agitated dérina measurement to insure the
flow of the sample through the probe. This also improves the time
response of the temperature sensor. :

Probe Storage

The probes should be stored in deionized water, Probes stored this way
require less frequent replatinization. :

Probe Cleaning

CAUTION: Do NOT touch the electrodes inside the probe. Platinum black
is soft and can be scraped off.

When the cell test indicates low readings the probable cause is dirty
electrodes. Hard water deposits, oils and organic matter are the most
likely contaminants.

For convenient normal cleanineg soak the electrodes for 5 minutes with

- A Err oo S e 0 - - =S e

a locally available bathroom tile cleaning preparation such as Dow
Chemical "Bathroom and Chrome Cleaner,” Johnson Wax "Envy, Instant
Cleaner,” or Lysol Brand "Basin, Tub, Tile Cleaner."

For stronger cleaning a 5 minute scak in a solution made of 10 parts
distilled water, 10 parts isopropyl alcohol and 1 part HCl can be used.

e mT st o - n-n-,-...
L8 LaRaliinyg OEIOIE SLOIage.

Always rinse the probe tho oughly in tap 'water, then in distilled or
deionized water bef



pH/Temperature M eter

91-09.R4 9/7/95



sx*+ ORION MODEL SL-2 pH/TEMP METER ****

The pH/temperature meter digitally displays the correct reading when the probe
is immersed in the solution to be measured.

OPERATION

1.

N

Remove protective sheath from electrode (probe). Remove protective. boot
and screw on plastic skirt.

Press key of interest on instrument to switch display ON.
Select pH or temperature mode by pressing appropriate key.
To measure, immerse electrode (probe) in solution.

To switch unit OFF, press OFF key.

pH Range Standardization (Calibration of instrument)

Two buffer solutions (pH 7 and pH 4) and a beaker of deionized water are
required. To prepare buffers, dissolve pH 7 buffer in 200 ml deionized water and
dissolve pH 4 buffer in 100 m! of deionized water.

1.

Select temp mode and measure buffer,

2. Select pH mode and ?@%%ﬁe%ﬁ%é%%ﬁ fn ‘p’%H“’f b\éf%cr Using end of electrode

sheath, adjust 'buffer’ control (on side of instrument) until display reads vaiue
of pH 7 buffer in step 1. RINSE PROBE IN DEIONIZED WATER.

Immerse probe in pH 4 buffer and adjust ’slope’ control until display reads
value of pH 4 buffer at temperature in step 1.- Repeat steps 2-3 until no further
adjustments are necessary.

** WASH PROBE IN DEIONIZED WATER BEFORE EACH

MEASUREMENT.**

NOTE: If measurements are made in alkaline solutions, use pH 9 or pH 10 buffer
in preference to pH 4 in step 3.

155-S0.R0 11090
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General Opmtig_ Instructions:

The accuracy and repeatability of your measurements will be a function of the condition of
your standards, your technique, and the quality of the glassware. -

Standards _ .
Two standards are supplied with each 2008, and others are available, The Standgrds are
used as a reference to allow you to calibrate, or Standardize, the instrument. This typically
would be done before a series of measurements, or on some other regunlar basis, as an as-
‘surance of the accuracy of your readings, The AMCO™ standards supplied have been care-
fully manufactured and are guaranteed to be accurate to within +1%. Since the accuracy of
your results will depend on these standards the following observations and precautions are
important: -

1. Inanunopened bottle (as supplied) the standards will remain stable indefinitely as long

gctlhey art)e not exposed to excessively hot or cold environments. (Keep between 10°C

* 2. Once the seal is broken on the standard, the stability is only guaranteed for nine months
thereafter, again based on normal environmental conditions.

3. To ensure the acauracy of the stm:dard, never transfer anything into the bottle (e.g.
. don't dilute, dc;n’t return standards that have been removed, don’t combine with other
standards, etc.) -‘ '

4. Do not open the standards in dusty environmennts, a::id guard against contaminates enter-
ing the bottle while it is open.

§. When transferring the standard to a sample tube be certain that the tube is absolutely
clean. A reasonable precaution is to rinse out the inside of the tube with the standard
before filling the rube. This wastes a few mL of standard, but will minimize the pos-
sibility of contamination.

6. ?gtflr transferring the standard, promptly cap both the sample tube and the standards
ttle. :

Technique

The handling of the sample rubes and the preparation of the sample is of utmost impor-
tance. The glassware must be clean and defect-free. Scratches and/or abrasions will per-
manently affect the accuracy of your readings.

A good procedure to follow is the following:

1. Use a clean container to obtain a sample of the liquid to be measured. The volume is
not critical; somewhere between 50 and 500 mL is fine. Set the container aside and
allow the sample time to equilibriate to ambient temperature, and also to allow any
entrained gasses to escape. Keep dust or other airborne contaminates from contact with

the sample, E

2. When the sample has equilibriated, pour a bit of it into the sample tube e <
as a final rinse, and again shake the excess liquid out, Now fill the e
sample tube 10 its neck (See Figure 2), taking care to pour the sample Kt
gently down the side to avoid creating any bubbles. = T
N . - it demrn v eoemdri e Bt omecow L BRI it Se s - [ - e e - N r_m
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3. Cap the tube and, while holding the tube by the cap only, wipe the outsidem."m‘ffaﬁ‘ce witha
clean, lint-free, absorbent wipe until the tube is dry and smudge-free. Handling the tube
only by its cap will avoid problems from fingerprints. Set the tube aside on a clean sur-
face that won’t contaminate orscratch the boftom of the tu?a L

o s e LUTERR Sagdy S0 BEEIGLINDT add dhe 000 L

4. Select the appropiiite range &n the 2008, andinsert a satnple tube comsifiing an

AMCO™ staridard with a value close to whiat yoususpect the samiple you are measuring

tobe. = .

Cop, upbmanaiss it g B planiy AL R LD G T e

5. Be certain the chamber {§ cla_gg‘&ﬁi%‘d {14 the'fibé I§ Sedted at the bottom of the cham-
ber. The green front panel must be illuminated, indicating that the lamp is on. Ad-
just the Srandardization consrol so that the display reads the known valie of the chosen
standard. L oep et o A o

6. Withdraw the stridard and tisseft BV WAE he'sdhipio 10 be measured. Again,
make sure the ¢hamber i¥ capped dhid the tiipa is seated on'the bottom, The reading
should stabilize within 15 seconds, Make a 6t 8f the reading and withdraw the sube.

7. If you wish 1o take repestsd medscremissis’ ”ﬁa@asn%ﬁ s&ﬁ«a} samples in-succession, it
will not be necessary to readjust the Standardizdtion before each reading. Once set it
will remain stable for long periods, OFf coursé you may reinsert the standard at any time
to verify the stability of the teadings, - * =~ RERT .

, T .
Glassware =~ wooe!’ 0 TR RMEC o L
The variability il the geomsty Bid quality of the glasswhre is the predominate cause of
variability in the readings thar will be obtained, With'a few precautions to minimize the ef-
gectsbof theée variations readings sighificantly moré accurdte thad the specified 2% may
e obtained. Wt s ’ b b
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No piece of glassware {s sver péifed i (or perfecily er_‘a‘qfother). You will
ghtly (say in 15° increments) the reading

g
SRR

notice that if the rube is rotatéd in the chambey lightly (sayin 15°i
will also vary somewhat, If the tube were dlways placed into thé chimber with the same

“orientation this source of variability could be eliminated. This can bé accomplished if the

cap is marked in some way, perhaps with a piece of tape, and alway$ used with'the same
tube. When inserting the tibe with its paired cap you can observe the miark on'the cap and -
always insert it with the same orientation. It is especially useful to do this with the tube used

for él:; AMCO™ standards; any variability in the standardization will affect a1} subsequent
reaaings. : i ezongis "

Once the rotational variability is compensated for the residudl uncerainty s a résult of how
well the tubes match. If absolute acciiracy is nécessary in your readings it is possible to
calibrate the set of tubes supplied with the 2008, The procedure entails filling all the tubes
with the same santple, preferably a sainple with a turbidity at the upper end of the range
you will normally us; and récording the readings for each tube. The value of the readings
are irrelevant, but they can be {iséd t6°'dérive a correction factor for each tube relative to
any other tube. However, if monitoring trends and following small changes is more of a con-
cern, the simple precaution of always using the same tube (in the same orientation) will ef-
fectively eliminate the =29 uncertainty. This assumes, of course, that the tubes used for
the AMCO™ standards are not switched either.

Following these precautions can allow the precision and rcpeatabiﬁ'ty of your readings to ap-

proach £.01 NTU. Do not forget, however, that since the standardization procedure is
based on the AMCO™ standard used, no reading can be considered to be more accurate
than =1% in an absolute sense,
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usually ofa par:?cﬁay nature. re.mlts in the scatt ter wﬂo? ’ ‘mﬁ throrxgh the hqmd '
which is perceived as a cloudiness in the liquid. Turbid i ars &loudy, indeed the

cloudy appearance is the definition of turbidity. Turbidity is of interest Beécause it affords an
indirect way to evaluate the conéentration of the "suspended solid matter”. It is indirect in
that the solids are not measured; what is measmd is their interaction with light.

How a solid pafticie reats with (seatters) ight depérie on e physiéal charactéristics of
both the particle and fha hgh:. Haw the deafiering s quantified depends on the particular

characteristics of measurement procedure or mstmmem. Histori there bave been

several different ways to measure, and thus to qua All yield different results
and different numbers. This is not gnékyecisd in a'y "'tagree on a standard
for so basic a quantity asﬂisﬁﬁ‘@é “%’ ‘or'éent , ,
At HE S LEUEEST LAY S Bt
What aNTU is and%iiatftrepresem%m amattewNe 'pn.u,ln art,smae NTU is the
acronym for Nephelometric Turbidity Uiiifs the méasuresient t is defined;

nephelometry is accepted as referritg fo'the 11t of light scatn in the direc-
tion perpendicular 1o its propagation. THe Sharaésrics of the mieasuring device have
been constrained (within rather generous limits) by the requirenients'of various standards
agencies. There is also an acce] pzed standard solution to be used as a calibrated standard.
Formazin, formed by reacting hy sulfate with bexamethylenetetramine, is widely
used. Unfortunately itis #i6t vé Using'if's ﬁoa gfandm-& reqmms refor-
mulating it every few days, T&jﬁﬁ* % iig fiilness outéide of a laboratory environment.
The 2008 has been calibrated w:th (and is supplied with) a se::oudary standard manufac-
tured by Advanced Polymer Systems, Inc. It E mﬁm&éﬁn of unif Tl sized plasuc
"microspheres” requifing "o preparation, ’:‘f‘“ is st.ta 1or iong periods. These AMCO®

standards are different from Formazin, o §O A st ,1 cali’bmed on oze will neces-
sarily notbe cah'bfa’ééd’%ﬁtha aghésy S i

ary b bl 4D TBEBE

In any one type of instrument there is @ ﬁf&ﬁaﬁ*ﬁ%p tsen%é%ﬁﬁﬁ% %ﬁaiéaud NTUwith
different standards. FQMha 2008 that reiﬁt’i“ﬁﬁship is:

SR ?f PR B P

NTU Fm 3 mx?ﬁ%‘i? m&ﬁ%%@ﬁ NW Fo:mzin = N‘TU mcow

hi

The one equation is just the inverse of the other, ¥nd Gsing this re'laﬁdnﬁhxp vou can deter-
mine the NTU of any unknown in terins of éither Fi or AMCO® calibration stand-
ards. Do not expect, though, that reaqu‘%made on any one type of instrument will agree
with what a different type of instrument indicates, There Wﬂiybe a fixed and determinable

relationship bctwee;; them, bm the murtierical values ﬁeeé not @grespvhﬂ
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bk PEirbidity reading grcater thatt 200 N“IU s, it is necessary 1o dilute the
sample with tirbidi -free deionized water 10 bring the reading within the range of the in-
strument. Turbidity-free deionized water may be ?repared as described below. T::e follow-
ing calculation is req;uxred ﬁ :be samylefxs dilutéd:’ L -

e g i e o e A0 HRL
Q + 07 R

C

Ay AR B BT
where A = NTU found in dilute dgﬁ';‘;fle

- qgmﬁle tmlum‘. tn‘n“‘&- LT R gy ..

D ~ NTG 6 rigiad, uadoted sample

For example: If 10 ml, sa?&wam‘ uted-witti 90 mL of turbidity-free watertoa
total volume of Iﬂ tt:;{. and the resuluﬁxgglum meamres 40 NTU, the mrbidm of the

original nndzluted samfgla is:

D@0 +10) = cooNTy £

If the smﬁe hak o
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The preparaﬁen or 1dity-fre W?&Quﬁésweﬂn techmque In:roducnon of any
foreign matter will dffect the surbidityveading, A Hitering device with a special membrane
filter is incorporated into the procedure to prepare turbidity-free water, The filter, filter
holder, and syringe 1 mm.t be copditioned’by farﬁg at Jeast two Syringe loads of deionized
water through the filtering mechanism to removeforéign matter from the filtering ap-
paratus. The first and second rinses  are discarded, Turbidity-free water as prepared below
may be stored in the dark at roomi {émperatire in 4 clear glass bottle with screw caporina
turbxdaty tube (Cade 6273) and t’:sé& ds réquired. The storage Wshouid be rinsed

thoroughly with fltered deionized wazarrmwgaﬁy inspect the water ﬁar forezgn matter
L o ua ¢ RAEL L 2 BT e

in bright light.
Note: The mfmbmeﬁ&em are. witm andpuckbg: _ 'I'&emwén i‘wa fﬁue praxecnve dxsk: Hmdle

membrane fi exs th}: extreme care,

-

i3 23 :_"

Pl‘ocedure ) gel iy T ConE =) N _ \?., -
1. Unscrew the tup of the flter holder and place a white membrane ﬁlter on the screen in-
side. The filter disc'should be positioned carefully so that it covers the entire surface of

the screen: Replace the top of the filter holderand screw on securely.

-- 2. Remove the plunger from the synnge, then attach the filter holder to the bouom of the
syringe.

_ 3, Pour appronma%el’y 50 i of d&md water: imo the barrel of the syringe. Replace
plunger into barré] and exert pressure on the plunger to slowly force the water through
the filter. Collett tﬁ: warer in a suitable clean container. .

~ 4, Remove filter holdcr from syringe, then remove plunger from ban'el ’I‘b.\s step is re-
fci_mredh!:o g:ravcim rupturing the membrane filter by vacuum as the piunger is removed
om the barre




BT SR o

S. Replace filter holdét and repeat steps "Y and 4 until the desired : amount of mrhldny-free

water is collected. Penod;cauy examme tﬁ&mbrane ﬁlzer 16 insure no hofes or cracks
are ewdcnt. L

6. Depending upon *ﬁze na%ur@‘ %f’&é%%‘ered’ %?etifs passible 0 pfepa&e aleror
more of wurbidity-free water using a single filter. membrane filter may be stored in
the holder for an indefinite period of time and used as required.

Maintenance

‘No periodic malntenance is required. The most n‘ﬁ‘pﬁﬁi‘ﬁéﬁ' éﬁﬁ%&fﬁuﬁﬁs in assuring mng
life and accurate readings are: ot
1omoen

1. Keep the instrument clean and dry, especially thie sample thamber. KéEp the chamber
capped except while ifiserting or removing sample wbe. If the chiamber neéds to be cleaned
the best first thoice is tothpressed gas. Photo-mgaly outlets sell an "aerosol” can of clean
and dry gas for cleaning lenses - this is ideal, Hold the 2008 upside down while "squirting" it
so that the particles will fall out and not be forced further into the bottom of the chamber.

Be aware that the lamp will eventually “buri oui’, mougn iis estimated service life in
normal use is in excess of 10 years. It not user serviceable because the type df lamp used
is not commonly available and its placement critically  efffcts the calibration atd'so it is best
replaced at the LaMotte Service Labordtory s i81é the necessary calibration equipment is

A aaam Lelo e d P e il e v |
gvailable, Buralsonote that the la stable and/or excessively dim well

before it actually fails: A good tést 6 iy is 10 observe the display with a clean,

!«J

dry and empty samplé nube in the chaiber. The & 4 1a] value under thsése ‘conditions is un-
predictable (it will probably be be én 136 d 3.00 Nﬁl}“ﬁm it shai:ld be stable (=0.02
NTIN, Ac lonr oe this AlerTnidie Eealils sha Limwn 18 tadmahta.

AN & W e i M wt’m’ E+ a%mss &%.IG éﬂu%mwnum

3. Likewise the banéryhfe is finire; QiousEE s BEdEr 1678 e e, smce it isa ﬁmcuon of

use history and environmentsl conditiéns. A% Wﬂ HAC pgwer is available use it instead
of the battery. If the instrument is used oetasiona (oficé a manth or less) ftwill maximize
battery life if the function switchis left ih ‘thé' “@érge position, Another useful practice is
to continue using battéry power only, once the instrument had been disconnected from the
A.C, adaptor, until the battery low indicator is Viﬁa le. Recharging from e fullly discharged
condition (Bat low indicator visible) tb the fully charged condnion (red LED éxtinguished)
shouid take 4 to 5 hours. If it takes notably iess than thatitis a sign of diminished battery
capacity. Note that the 2008 may be used with the A.C. adaptor even with totally exbausted
and/or "worn out” batteries. If the battery capacity diminishes-to the extent ’rhaﬁhe dre no
longer able to make dsmary reAsurements as you need between chiarging cyéles remm the
instnirment (see msma‘cuvﬁs tdr g&qms‘) for batiery répiacement”

TR R TR s EY wedy doeis ans W rrrer

" The lamp is only zﬁummated when :he instrument is in the measurement mode and a sampie
tube is seated in the bortom of the champber. Since the readings are valid within 15 seconds
there is no need to allow the lamp to be illuminated anylonger than necessary to ake'a meas-
urement. Bastery life anid lainp life will botk be enhanced by always r@momg the sample from
the chamber after the measurement is recorded.
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APPENDIX B

GROUNDWATER MONITORING FIELD NOTES



GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

PROJECT/LOCATION: Santa Rosz Groundwater Characterization
PROJECT NUMBER: 713129.30603

Page 1 of 8

PERSONNEL: T.X. Turpijn, S.B. Quayle

DATE:
WELL |SAMPLEDATE,| WATERLEVEL® | WATER| GALLONS |- 1 sAMPY
> | TIMEAND | BEFORE,WELL | LEVEL | PERCASING | i
TXT, 8BQ 9.33 \ [; abcdefghijk
/7 11891 159 1680l 2.85 75 G
SBS 9/14/55 4" 9.39 36.7 G 7 {186] 160 |67l 2.24 110
! .
1622 65.8 !
TXT, SBQ 15.20 134871444} 20.0 .34 0 B [abcdefghijkl
i 1191 71 118 G
sM 9/15/95 4" 282 58.6 G 7 1184 7] 177
7
1450 103.33 / "
TXT, SBQ o7 7 | 17.7] 700 'mﬂ 388: o B labcdefghijkiBailed dry st 21gal
7 118.3] 998 |7.50] 1562 16
ss N85 4" 210 8.05 B 7 ~ 4 T {Grab sample.
71367 &0 [7.20] 975
1550 22.17 7 o] :
TXT, $BQ 11.95 1316/1345f 1981 370 (6801 300 0 B [|abedefghijk
: / 1192] 408 [685] 523 [ 55 G
AM o/18/95 4 15.59 27.9 G 1 T1e2] 400 j6951 153 85
{ B
1407 54.91 / -
TXT, SBQ / ra,b,c,d,e,f,m,i,k Duplicate sample
/ well AM.
AM 9/18/95 NA NA NA NA / NA Time labled 1430.
; -
' 1430 ! 5
NOTES:.
. Water level from top of casing in feet (e) EPA 508, unpreserved {2: 1L amber botile}
b G - Grundfos Punp; B - Bailer (3] EPA 200.7 /1 200.8, Title 26 Metals, HNO, preserved {2: 500mi plastic}
NA Not Applicable ®) EPA 300.0, Common Anions, unpreserved (1: 500ml plastic)
NR Not Recorded (h) EPA 160.2, Total Dissotved Solids, unpreserved {1: 500m! plastic}
(a) EPA 524.2, VOCs, HCI preserved {3: 40mi VOAs} (i) EPA 410.4, Chemica} Oxygen Demand, H2SO, preserved {1: 500ml plastic}
) EPA 525, Semi VOCs, HC1 preserved (2: 11 amber bottle} 6] EPA 130.1, Hardness, HNO, preserved {1: 500m! plastic)
() EPA 8015, (TPHg), HC! preserved {3: 40ml VOAs} X EPA 9132, Coliform, Na,S,0; preserved {1: 500m plastic} SRGWSFN.xk
{d) EPA 8015, (TPHd), unpreserved {2: 11. amber bottle}
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Page 2 of 8

GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

LR REW Ly 0 NE

lFROJECmA.ﬂﬁHmeﬁ !Mua’ﬁmudﬂm Ghantteﬁution

- PERSONNEL: T.X. Turpijn, S.B. Quayle ©
DATE:-:-!

!PkOJECT mmnmmam 3mh- Lo A3 DR sgnet

* [ WATER] - GALLONS -

4, | Leves | i casing | iiRoinG
AFTER | VouuoME, | MiEtROD

0119195 purged]

49/20/95sampled}
s 090 . 16.90

a, ,e,d e f,g,h,t,;,k Clm o odor

1105 Tutbld uttc; 3gal

corbrar o R

| 9fzefé§§mnpledi_

SBQ, EER 1.
9/19{95 purged

o - 48.62

ﬂmmtarzw W8 B 618 | 0t B

wi,ﬁm:iﬁ' O e 2

&
18
L

& I'py b 269 {6

S 'J"“ . i ‘. . e A S -t L
R = ¥ P i 2 i 7 . %lw

{or20/65sampted

SBQ, EER 1.54

-1400/14135 2131 - 450 19901247 |- 0 | B

= ] RGNS NAMETAEY Yeeny | SRNENEINEE g T

4+ py booser g6

R [ 2 S VM..‘ Mppgas ¥ - !% sy &NV

p ""‘"""""f“ —

| 9119195 purged
AU N : - N
9/20/95sampled]|

1410, 92.63 ‘ |
SBQ, EER 835 ; >

1530 2718 | .

— :f*‘v BSOS M

1
I
p e i

im0 || B Fh,b,c,d,e,f,g,h,u,k Elesr, no odor
S 40 - f Jr*‘:.@;" lwfﬂl"‘ogl!.

+ toyf{ -89 | 6

3

Putnped dey.

.191201915 837

1 f > 0% Recharge

- STR-U

SBQ, MITF 16.63

921095 - e n3l 1827 | e

100 | 4473

vy
HINELE
1]
3

 RCOKCEE I I i X

nbedefghijky

P es A 33 | 55

! N
A A SR 2 3,"

- -

NA
(Il} i‘.a Z

©
@

Water fevel from top of casing in feet
G - Grundfos Pungs, B - Bailer

Not Applicable .
Not Recorded . .

EPA 524.2, VOCs, }!Ci grmved {,3 40m} VOAs}

FPA 525, Semi VOCS, HCI preserved {2: 1L ambet bottle)

EPA 8015, (TPHg), HCI preserved: {3: 40ml VOAs} -
EPA 8015, (TPHd), unpreserved {2: 1L amber bottle}

3 -

© 3 EPA 508, unprewved {2 iLumhetbmﬁé}

(0 EPA 20077 200.8, Title 26 Metals, BNO; gmetéed {a smmphsnc}

8 - EPA3NY, CmnmAmms,unpth{l : 500m. plastic} -
thy . EPA 160.2, Total Dissolved Solids, unpreserved {1: Mﬁm

@) EPA 4104, Chemical Oxygen Demand, H;SO, preserved {1: 500ml plastic)

1} EPA 130.1, Hardness, HNO, preserved {1: 500m¥ plastic}
{k) EPA 9132, Coliform, Na,$,0, preserved {1: 500md plasticy : . SRGOWSFNxk
1296
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PROJECTNUMBER: . mmm v

GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

ae

ga Rm ﬁmndmter Cmumriutlon

Page 3 of 8

PERSONNEL: T.X. Turpijn, S.B. Qusjle
DATE:

- WELL
wadl

saviEDATy, |

1640 _

] wamR]

ARTER

VOLUME

L

Y AA L

5/1628

f

-

,} AN~

. SBQ, MHF

oA

o

12157

292

aw

fabedefghijk

B O SIS éﬁ

T SHQ, MHF
ones

R !{:ig?"'

f abcdefghi)kl

e Ve b S e s
—=‘x’“?a

sisq,mn?.‘ :

NA -

WA

B f 1901 A
U — f w R i 2;_ - IR
a3 ) -0, §3ss 9
it L 17 m
f‘“’ *‘t&? 8 - 120
!_ P L B E -
C e e g ¥ - -
QU 1 " 5 T
A {SN e T e v
e —
5 - - NP . [P, . # - aiites - .
I B | = -

Fl
?“’%w:‘r"
T

CNA

acghk  fs

SBQ, TXF

15.55
¥

32.80

i

e - ] R
» s ! . 7 3
10.

FoXN T3 0

_ 11;2

-850~
820

- 194.1 X

@ -

&

©
@

Wahm leml fﬂmtop of casing in feet

G- Grendfos Panp; B - Baﬂgt
Not Applicable . :
Not Recorded

EPA §242, VOCs,HCI preserved {3: 40mi VOAS}

BPA 525, Semi VOCs, HC1 presérved (2: 1L aniber bottle}
. EPA 8015, (TPHg), HC) preserved {3: 40mt VOAs): - -

EPA 8015, (TPHQ), unpreserved {2: 1L amber bottie}

()

®)

()
@)
®
k)

”EPA 508, Wes&%d {2 1L, amber buttle}

EPA 200.7 2003, Title 26 Metals, HNG; pisérved = mpnm;
EPA 300.0, Common Anions, unprescrved {1: 500ml plastic} - -

EPA 160.2, Total Dissolved Solids, mrpreserved.{i; 500mi plastic).
EPA 410.4, Chemical Oxygen Demand, HySOypreserved {1: 500mi plastic)
EPA 130.1, Hardness, HNO; preserved {1: S00ml plastic}

EPA 9132, Coliform, Na;S;0y preserved {1:500mi plastic} at

SREWSFN.xb
12%



Page 4 of 8
GROUNDWATER MONITORING FIELD NOTES :
PARSONS ENGINEERING SCYENCE, INC.

PRQIECTM)CA’I’!ON' Sumkmtamnnmurﬂhmcﬁermaon : - - PERSONNEL: T.X. Turpijn, S.B. Quayle
Pkmmmk mi”&m .- e . L B s - . ..mm;

: m_-;wmmm WATER LEVEL* | WATER| GALLONS | WELL |, TIME: T
. ML TIMEAND | BEFORE, WELL | LEVEL | PERCASING | PURGING | PUMP
| JAMPLER | DIAMETER, AND | AFTER:|  VOLUME | METHOD. ;. O
i ! ¢EED}. e

-y

T

o 18 - ¥ m
| 1433/15031 22.1 }- .l £.611 08 AR k.b.&:,d,e,f,j;,h,i‘
1508/1516] 210] 600 | 678 183 | 50 pe

AS |- onses & |owr|2ses | e [ 7 [200] 600 T6T[ 141 | 35 ©

~ f_:f.saq,m 3640

- 7

L1530 74.98 . i VS S i i

SBQ, TXT | 1560 | f ACEAZILEE) 5 O 31 X N Puwped &y of
S B ‘ AV 199 - 600 |oas| 100 22 | , ; ' 18 and 25 gal.
15 +|onsmspgedt 4 | oDy |1 foy e sl e s e 0 . S S O

E#
By
.'.J;: .
2

193] 1100 [ TR} 1273
00~ [ 754 1089

R NSRS Aot T

‘ 1 3230 et
SBQ, TXT 14.58 T R Y PYITY|
‘ 1 , : STl 6 | ..
boamiF omens Lo 4 - {eraz ) ssas it ?w §:3 5% i - 14 -
1430 104.55 _ B e )
SQIXT | @ STl T G| iS5 | B |whedelibiik
' 7 P00 D00 IR 1%%T | 16 | :
24
7]

~EN <} ones - & |eea}l sn iy B |

) NV NS X
§BQ, TXT |  15.57

H
I
w

b by k| Grab Sample

IS ,',"'9,27!‘95 ) 4 ) 1706 “NA - . - NA .

i

;
‘h%'ﬁ-?ﬁ-'}p"w"‘_u"h'ﬁﬂ
N Y - > i b
T el TR

i

%

=3}

3}

|
]
g

1003 3280

* © Water level from top of casing in feet &) EPA SG‘B, mpmsemsd {2* iL nnbcr“lmle} _ o

. G - Grandfos Pung; B - Bailer - : S () EPA 200.7 / 200.8, Title 26 Metals; HNO, preserved {2500ml plwuc}

NA Not Applicable . ) - , N () EPA 300.0, Common Anions, unprescerved {1::500mi plastic}

NR_ NoiRecorded © @) .  EPA160.2, Total Dissolved Solids, unprescrved {1: 500mi plastic)

- @._ . EPA 5242, VOCs, HCI pmsenmd {3: 40ml VOAS} () .  EPAA41D4, Chemical Oxygen Demand, F;SO.preserved {1: 500ml plastic}

(b)- -, EPA 525, Semi VOCs, HCl preserved {2: 1L amber bottle} G) EPA 130.1, Hardness, HNO, preserved {i: 500mi plastic}) ‘ o
() . - EPA 8015, (TPHg), HCI preserved {3: 40ml VOAs} - - x) EPA 9132, Coliform, Na;S,0; preserved {1: 500ml plastic) S e SROWSFN
(@ EPA 8015, (TPHd), unpreserved {2: 1L amber bottle} 61296
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GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

PIROJECTMCAIIQN Santa Rm Gmundmntgr Charmcrlulion

LI

2T

_DATR:

I’IQQJECT WMR@ '1‘

:‘SBQ’ i
onwes f. 4

315

16384

5941

" PERSONNEL: T.X. Turpijn, SB. Qusyle -

& T ~+ .
ol 1400 63.3 i Lo ‘ i
] sBQTXT F - R

%bﬁ.ief&ijkﬁlpﬁwb sampie
N o . jelRPR; L.
BN "fimldbm”ms;"

$BO, TXT 1466

i oaes 4 - 11930

- 5893

RPS-L - oS b -NAL -]INA |- Na- fNa-Yl - . |

t e R é ; B Pk S &

! 1445 : e 1 1
. 8BQ, TXT 942 ; DRs 1701 - 0- B gk
T : = 7 P T4 G.. S

SBS- }:—onsms f - a4 {oss] 3ses- {6 YA 0T EAELTN R
;1030 65.80 ' T T :

=
oot
6w

é
é_é:_;gz
"SBQ,TXT ||

1747 66.23

- " o fg M " L
g 1"" [»

: 105.33 ; . — )
T 2142 04 6 B k
i S | : Bren e ] o
AN | 92895 4+ 76| M1 fiG 787|248 156

T S
NA
NR
® -
M),
) ...
(d)

!' md—

Water Jevel from top of casing in feet
@G - Grundfos Punp; B - Bailer

Not Applicable .
Not Recorded .

EPA 524.2, VOCs, HC1 ptesetwd {3 4ﬂle0Az-}
EPA 525, Bemi VOCs, HC1 preserved {2: TL amber bottle}

_EPA 8015, (TPHg), HC1 preserved {3: 40ml VOAs} -

EPA 8015, (TPHd), unpreserved {2: 1L amber bottle}

EPA 508, mwm{z 1L smber bittle}
EPAMTIm&ﬁm%Ws,MM{ZWM}
EPA 300.0, Common Anions, unpreserved {1: 500m} plastic} =

EPA 160.2, Total Dissolved Solids, unpreserved {1: 500ml plastic)

EPA 410.4, Chemical Oxygen Demand, H:SO, preserved {1: 300ml plastic}
EPA 130.1, Hardness, HNO, preserved {1: 500mi plastic)

EPA 9132, Coliform, NuyS;0; preserved (1: 500mi plastic}

61296



Page 6 of 8

GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

PRNEC’I’ILQCA’!’ION. Sintt Rosa Gmundwam thﬂﬂeﬁntion

PERSONNEL: T.X. Turpijn, S.B. Quajle

PROJECT NUMBER:- ?mmspm~m B R i . mm
WELL | SAMPLEDATE, | WATERLEVEL®. wmm, .GALLONS | WELL TIME "
<D .. TIME AND: BEFORE, WELL | LEVEL [ PERCASING | PURGING PUMP
I TXT,58Q 1012/1033 abcdefghijk
RV | 9129195 # | s4] 1415 G [} :
. - o f : , ». ‘
1040 73.86 L - 1 R . . :
T TXT.5BQ ! A T 1T B [abedelehiikDiwierpowed |
ErB21 9?29195 TMNATTTFNA NA NA ' f i ' L i I '
1100 It ,
TXT, SBQ o 1 I g
FB2-| - oims NA T NA NK NA L ; i . A
1135 !
: f S |
- i I, ) i}
: A i _
: R i
/. .
T # -
!
f
* Water level from top of casing in foet fe) EPA 508, Wﬂl{?‘ I, mibe!boﬂl:}
- G - Grundfos Punp; B - Bailer, n EPA 200.7 / 200.8, Title 26 Metals, HNO, nmserved {2: 500mi plastic}
NA Not Applicable (®) EPA 300.0,-Comution Anions, unpreserved £1: 500mb:plastic}
NR  Not Reconded e (h) EPA 160.2, Total Dissolyed Solids, unpreserved {1: 500m! plastic}
(a).  EPA$24.2,VOCs, HClwmmd {3 mvo&:;} (i) EPA 410.4, Chemical Oxygen Demand, H;S0, preserved {1: 500mt plastic)
(6. .. EPA 525, Semi VOCs, HCL preserved {2: 1L amber bottle} (3] EPA 130.1, Hardness, HING; preserved {1: 500l piastic) : 7
() . EPA 8015, (TPHg), HCl preserved: {3: 40mi VOAs} k) EPA 9132, Coliform, NayS;0; preserved {1: 500mt plastic) SRGWSFN.xk
()] EPA 8015, (TPHd), unpreserved {2: 1L amber bottle} #1296



GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

PROJECT H.JOCA'I'IQN. S!mu Mtcundwam ﬂmaematm.

Page 7 of 8

nmmu T.X. Turpijn, S.B. Quaylé -

PROJECT NUMBER:: @Mm o pena :
WELL | SAMPLE DATE, | WATFRLEVEL! mmm . GALLONS | WELL | TIME JYEMP.
- ®» | vmeavp | serorr, weu, | LevEL prrcasing | porcive | Pome
. SAMPLER. | DIAMETER AND]AFTER*| VOLUME | METHOD {.  ONOFF
3 e ek BEPTHOEET) (FEEY) .- - e -k My b o
.. ENS,SBQ . |- . 1322 {1247/13381 18.1 1. 250 4 A1 0
7 1178 225 16731 032 0
SBS 1/ems 1 4+ 20681 330 G 1 Y117 250 6?3' 0.53 107
7 : —
1412 |- 640 s T N
. ENS, SBOQ 33.13 : msm 159 650 -1 6.861 6.75 ] Clear, no odor
: , s 700 1639 50 |
CASTl tmes E 4452 e o6 b 'wr* Fiis] 700 681 80
. PR f H — g e -Y,:‘ - ,:? primmergr g
0932 75.0 ) s i U :
ENS, SBQ 5342 T10361056} 1831~ 340" 1771 269 1] Clear, no odor
; 1 ’ilﬁﬂﬂlﬂé"lﬁ&; 00 [164] 310 | 29
CRPM } ues o 4t fs44asy 134 TG -IEPIRE) 30 1751 o4 f 42
' ' | I LT 78] 041 | 56
1114 74.0 i i i B 4 N e
ENS, SBQ 14.98 425:14’5& 1991 300 [R15] 402 0 "ICloar, no.odor
| 1626431 183 285 .15} 0.12 120 s
CSM 1 1S 4" 3709 590 G 7 F T3 295 1835) 013 ] 180 B
i S A S
ot 1653 1050 — rr 1 ; A N M
ENS, SBQ 16.37 ﬂSSM‘?I 23] 250 §7153) 035""' 0 jClear, no odor
L i ast W '743 Tir ]| 32 - :
“STR-U 1178095 4. 36591 163 G TP T 15 388 1.5[ 046 | 4%
o 1003 2.0 7
NOTES:
. Water level from top of casing in feet {&) EPA Sm,mmmf £2: 1L amber bottle}
ae G - Grundfos Punp; B - Bailer 0 EPA 200.7/200.8, Title 26 Metals, HNO3 preserved {2: 500mi plastic)
NA Not Applicable (g) EPA 300.0, Coramon Anions, unpreserved {1: 500m} plastic}
'NR. Not Recorded (h) EPA 160.2, Total Dissolved Solids, impreserved {1: 500mi plastic}
(a) EPA 524.2, VOCs, HCl preserved {3: 40ml VOAs} ) EPA 410.4, Chemical Oxygen Demand, H;SOypreserved {1: 500 plastic)
{b} - EPA 525, Semi VOCs, HCl preserved {2: 1L amber bottle} M EPA 130.1, Hardness, HNO, preserved {1: 500ml plastic) .
() ‘EPA 8015, (TPHg), HCI preserved {3: 40m} VOAs} ) EPA 9132, Colifornt, NayS;0; preseyved {1: 500mi plastic} SROWSFN xb
(d) EPA 8015, (TPHd), unpreserved {2: iL amber bottle} 61296
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GROUNDWATER MONITORING FIELD NOTES
PARSONS ENGINEERING SCIENCE, INC.

PROJECT/LOCATION: $anta Rosa Groundwater Characterization

PERSONNEL: T.X. Turpiin, S.B. Quayle

PROJECT NUMBER: 723129.30603 DATE:
WELL | SAMPLEDATE, | WATERLEVEL® | WATER{ GALLONS | WELL TME |ToMP] SPEC. | pH | Tebidiy | TOTAL | SAMPLE |- ANALYSISE | : COMMENTS: .-
m TIMEAND | BEFORE, WELL | LEVEL | PERCASING | PURGING |  PUMP ‘¢ | con. : i ook, L
ENS, SBQ / L¢] g Duplicate sampte
! well STR-U.
STR-U 11/8/95 NA NA NA NA / Time Iabled 1445.
i
1008 f
ENS, SBQ ! s
I
FB-3 11/8/95 NA NA NA NA i NA.
/
1034 /
ENS, SBQ ! G B
/
ERB-3 11/8/95 NA NA NA NA !
!
1040 !
/
/
/
/
!
!
/
i
{
[
NOTES:
* Water level from top of casing in feet {¢) EPA 508, unpreserved {2: 1L amber boitle}
- G - Grundfos Punp; B - Bailer )] EPA 200.7/ 200.8, Title 26 Metals, HNOs preserved {2: 500mi plastic}
NA Not Applicable ® EPA 300.0, Common Anions, unpreserved {1: 500ml plastic}
NR Not Recorded th) EPA 160.2, Total Dissolved Solids, inpreserved {1: 500mi plastic)
(a) EFA 524.2, VOCs, HCI preserved {3: 40ml VOAs} (1) EPA 410.4, Chemical Oxygen Demand, H;SO, preserved {I: 500mt plastic}
(b} EPA 525, Semi VOCs, HCl preserved {2: 1L amber boltle} a) EPA 130.1, Hardness, HNO; preserved {1: 500ml plastic}
{c) EPA 8015, (TPHg), HCI preserved {3: 40ml VOAs} k) EPA 9132, Coliform, Na;S,0, preserved {1: 500ml plastic} SRGWSFN.x%
(d) EPA 8015, (TPHd), unpreserved {2: 1L amber bottle} 129
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... BORING NUMBER:

e s oo

GE)!DGIC DESCKIX 11UN

!lli%llli?lli!?llll?
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L

FNT
lilliilll

%YE‘Y SHI(W{),MMM.&%

SELTY CLAY, moderie yclhwkibmm wdry.
plastic, soft {Allavivm)

GRAVELLY SILTY CLAY; nodmpalwi;t
dsmp o dry, plastic, soft, gravel nyté w1*.mmw
0 subangulsr

SILTY CLAY, light olive, damp, slighily stighily piasfic, soft,
m&heé(m&u&)mmcpeﬂm(m&liwauj

CLAYEY SILTSTONE 1o Fine wns-rona modenate
yellowish brown, damp, dtgbﬂyp!suc.mﬁ,m

well sortod, friable sandstone, moderste weathering
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(Wilson Grove Formation) i
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—a PARSONS ENGINEERING SCIENCE, INC.
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Sheet 1 of 2

BORING NUMBER: A-U

[PROJECT NUMBER: 72312930601

C!.EN'I‘ City o Sahis Rose

LO@AT!ON: © Afpkficant « ﬁppef{#ﬂ}
. o
i ED BY: H,. 5 e
COMPLETION DATE: &’2195

7D ope)
15l

SAMPLE
NUMBER

s e ot e ot

. GEOLOGIC DESUNFIIVN

mgﬁ

1S Spoom
DEPTH _
foet

SAMPLE LOCATION

mvmm yellowish grey, dey, m"‘tm;mi

mmmmﬂmnukmm
slighiy plastic, soft

g‘,

s:t’in' CLAY to CLAY, ol uaci:.
micaceous, plastic, soft, trace gravél (3]4-13'
sub-rounded) '

i

CLAYEYGMVBLwGRAVEwY CLAY.&rkgreemh
grey, moist, plastic, soft, nb-rcndadmvelﬂ"

Difling reaction) 25

CLAYEY SILT to Fioe SAND, a&mm nout.
dlightly plamic clay, loose, HC neg. ;

C

fotath

54/
&

SANDSTONE, dark greeaish grey, moist, Bisble, ﬁu-
grained, uaweathersd, interbedded 1/4" clay .

(Wilson Grove Formation)

. .
.5

Y
2t g ot
. o

TN

A
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NG SCIENCE, INC.

BORING NUMBER: SH-L
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W e ———
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- {NTwin) .
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PARSONS ENGINEERING SCIENCE, INC.

Sheet 1 of 1

BORING NUMBER: STR-U

IPROJECT NUMBER: 72312930601

"|PROJECT NAME: Santa Rosa Long-Term:

Wastewater Project

I_qgm City of Sants Rosa
LOCATION: Stemple/Two Rock - Upper (STR-U)

DRILLER: Water Development Corporation

DRILLING

METHOD: Air Rotary

LOGGED BY: H. Pietropaoli HOLE DIAMETER: 9 ' inches ‘
COMPLETION DATE: 81795 TOTAL DEPTH:  42.5 feet below ground surface
PID (ppumi) MONITORING
i % 38 g £ CONSTRUGTION
gg x %g g, E gé GEOLOGIC DESCRIPTION Above grousd
AR g ; ._ o
_ o OB

CLAYEY SILT (1opsoil), dusky yellowish brown, dry,
loose, grass, roots and organics

"
i

9/
1.5

Illﬁllil

SILTY CLAY, light brown, moist, plastic, soft,

iron-stained (Allovium)
{(moitt 1o wet 51 7' bgs)

illrf:

L |
<
I
“, b

10/

CLAYEY SILT, dusky yeliowish brown, moist, plastic,
soft, trace rouaded gravel (< 12" dis.)

CLAYEY SILT, dusky yellow green, moist to wet,

slightly plastic

135

1
q
1

Eiliﬁllll%l

GRAVEL, light brown, iron-stained, wet, loose, slightly
plastic, casts < 1°, silty clay matrix

16/
15

SILTY GRAVEL olive pray, saturated, locse, rounded
and sngular, Greywacke and red chert clasts < 1/2°

S0/

ii?l!l*?liliilll

SHALE, grayish black, frisble, hard, vitreous Juster on
freshly broken sirlace, approxioately horizontal
fractare surfsces, 30% westbered 10 clay. SHALE
cantsine fongments of dark grey greywacke: band,
unwesthered,

uneven fractures
(Frasciscen Formation)

Bosion of Soriog o 4.3 b5

¥ - Fimt eacountered groundwater. _
¥ - Equilibrated groundwater level. ——

- Contact jocation.
- Approximsie costact jocation.

l « Shading iadicates percemt recovery is ssmpler.
NR - Not Reconded D - Drive sample.

whopinbe cxir
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L]

L SANDY SILT (topsoil), tmodecate bréwn, diy, very fise
sand, st ‘ ;

(A

"
|

CLAYEY SILT with Gae Ssnd (§ - 10%), moderate
brown, moist, soft (Alluvium)

1
Mi SANDY SILT, moderate brown, motst, fne sand, wiff | -

ol
¥

H

. ﬁgi g 3

| o

5
T-lllﬁllil

SILTSTONE, light browa, daesp, fine geaia,
fossiliferous with sbundunt clanh sbells

Color chasges to moderate olive-brow st £13' bgs
Minor grovadwaer soepage betioen ~15" 40d 21.5"bgs

{Wilson Grove Formation)

r

SANDSTONE, greyish olive-greb, Bvssififerovs, fioe
grain,moist, weakly consolidated; sbuadant clim ybells

‘llll%"illl’fll-“F[?!]ll?iilﬁliII

L

Y - Fint cacountered grovedwater. #1+ Comtact locstion.

T e g e S b e e S
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N surface
"ABANDONMENT

SANDY SILTSTONE, greyish olive-grees, fossiliforons,

o, fine © conrse

BORING NUMBER: STR-M
-;Mummmwhmlu

ooy

dasp, fins to cosrse grain with silt (<10%)

with abusdant clum shells
F

in

P a4 R

15

moist, weakly consolidaied,

SANDSTONE, greyish

L
i
GEOLOGIC DESCRIFTION
d
A
5 £ : il :
: : . : i
Eneciliferous SANDSTONE. médium grey, fossiliferous,

T 1

TEM
K
i

# i 3 - )
g , ‘ = hmgat 5 z . - X Ly T 1 GRS —
i i ] - uffvﬁoa rivwc.;.oﬂicn“o. " + I 2 ] ] H -.-f..w.-!_.- wn.-.»r.:vup-ﬂn a1 L
J Moot Ry et s, S Teg 2 TH ey iy ) { M AP IS WA Ty
=~% ) n.k&.; wl ool ....au.z....ﬂ“u.u.ﬁ... Sy ......&.h..s.u.... by .......W MDA, Pl RN AT
5 »
-

4
A
‘i % » e ey e ' X' -
d R y ity L ‘£ g P LETE ] A - N‘n‘ 4, . Iy no-.o- -c.-..l.. wu-ﬂ--s : oA 10| -
p= ) - . R » - =
3 sosn A R Tt TR T REI TRAEIE o AR S IS LPL IS ML e a
vl i : oM O e o T AU Tt .. . s - . o
* - ORI RPAr A Y
. T A
i- B3

. e . Contsct location.

Lo

B/LSS
&

|

M.

_...__%*_d.\wﬁu_

M %a.m st e

COMPLETION DATE:

LOGGED BY:

] - e

.= Not Recordéd

i
; NR

s

L

ey e Approxiceste confact

HE

- Equilibrated groundwater Jevel.

Y - First encoustered -growndwater.

h 4
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—

BOREHOLE
ABANDONMENT

Wastewater Project

Sants Ross Long-Term
Water Development Corporation

122 fent below ground surface

BORING NUMBER: STR-M

PROJECT NAME:

.
1)

DRILLING METHOD: Air Rotary
HOLE DIAMETER: 9 '/ inches

DRILLER:

: i

g j _.

: L
gs g
4 m

« Shading indicates percenl recovery in sampler.
- Not Recorded B - Drive samople.

i
NR

PARSONS ENGINEERING SCIENCE, INC,

8/15/95

____Wmmm“&____%__.“ﬁ___%_“_ﬂw_.‘.%___n

s
i o] 4

Stemple/Two Rock - Middle (STR-M)
M. Pierce

of Santa Ross

PROJECT NUMBER:  723129.30601
LOCATION:

LOGGED BY:
COMPLETION DATE:

wodg: g

i 2

. Annreximate goatact location,

FID (ppm)

IR

INOOO MOTE

WIANON
TIINVS

. Banilthestad ssmundumter lovel

= LT pre e e e

Y - First encountered growadwater.

w
-
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PARSONS ENGINEERING SCIENCE, INC.

Sheet 1 of 1

BORING NUMBER: STR-L

[PROJECT NUMBER: 72312930601

PROJECT NAME: Ssnta Rosa Long-Term

Wastewater Project

|czm City of Sants Rosa

DRILLER: Water Development Corporation

LOCATION: Stemple/Two Rock- Lower (STR-L)

DRILLING METHOD: Air Rotary

LOGGED BY: M, Pierce

BOLE DIAMETER: 9% inches

COMPLETION DATE: 87185

[ ToTAL DEPTH: 15 eet below ground surface

FID (ppm)

I

L]

HE

SAMPLE
NUMBER
BLOW COUNT

SAMPLE LOCATION

uscs

GEOLOGIC DESCRIPTION

MONTTORING
WELL

1111

Ty
1

?Illi

IIll?l!il’f‘lI-ll%llli?l!il?l!ll?ﬂ

SILT {iopssil), moderate brown, dry

(Alluvinm)

SANDY, CLAYEY SILT, moderste brown, damp to
st very-fise sand, coarsening downward

Between 8 aod 10 feet bgs

SILTY Fine 1o Mediues SAND with fine gravel (55%),
moderate brown, damp, anguiar gravel, bacomes saturate

sltering to clay
(Frasoiscaz Forsation)

CLAYSTONE, greyish-black, damp, metsmorphic rock

Bottoms of boring w 1¥
fhard deillisg from 10 o 15 "bgs)

Y - Fint encountered groundwater.
! - Equilibrated groundwater level.

Ap—

s

- Contact Jocation.
- Approximate contact location.

I -Shdinghdiwu#mweryinumphz
NR - Not Recorded D ~ Drive sample.

sir-dade



PARSONS ENGINEERING SCIENCE, INC.

Sheet 1 of 1

BORING NUMBER:

5-8

[PROJECT NUMBER: 72312930601

CLIENT: __ City of Santa Rosa

PROJECT NAME: Sants Rosa Long-Tenn

Wastewater Project

DRILLER: Water Development Cotporation

LOCATION: __Stemple - South (S-5)
) ‘ T}WG MELRAOD: Al Rotaty
LOGGED BY: M. Pierce HOLE DIAMETER: 9°h inches

| COMPLETION DATE: 87795 - 8/895

TOTAL DEPTH: 295 fect below ground surface

rasiE

GEOLOGIC DESCRIPTION

SILT (topsoil),moderate._brown, dry to damp

(Allgvium)

Fine SANDY SILT, moderate brown, poist 4o damg,

| S I
T} sAaMi

AL

CLAYEY SILT, moderate brown, moist

L |

- 7

Post 0w T
3.

2ad browaish

SILTY Fine SAND, light brows, damp 10 moist,

B a® e s m S tines lusasmen

RN wwuwnu",

r 3 nmntnd

grey at approximately 81::5

(AR NNE:

[

Hl 1 it
554

SILTY Fine o Medium SAND with fine gravel (3 -
10%), ssturated, Wikon Grove and Franciscam
Formation [?] rock fragments

{hard dritliag from 10 10 15 ' bgs)

SILTY SANDSTONE, medium grey, dry 1o damp, Gine
grained (Wilson Grove Formation)

SHALE or CLAYSTONE, greyish-black, weathered
moist (Franciscan Formation)

;Ill?!lll?llllhlIl?ll.ilgd’tll

Botiom of boring a1 29.5'

Y - First encouniered grosndwater.
Y - Equilibrated grousdwater level,

« Contact location.
- Approximate coptact iocation,

l - Shading indicstes percest
NR - Not Recorded D

MONTTORING
WELL
CONSTRUCTION

- Drive sample.

yecovery in sampler

pleie 20
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NG SCIENCE; INC.
BORING NUMBER: S5-M

A

S DiAETER: v e

. 2053 foct below round soriaee

: 5
%
|

—h

o

[+ ]
]IT!I[[&_?‘?I!II?I L1 1T
\ F t‘ n'j: ' .‘.' ‘ _...‘.q.'.'::-‘- R “.“. _ . -v‘.k' - ) ‘_.- .w-' .\'-'
N s N .-'t. = N : . . ' "'-, '.-'-_ 3, DN

s

g H b

ERN

5,

[ CLAY o it ‘
plastic, soft (Allevives)

e i

g e

f2 e

t:uijmn?ull

SILTSTONE to Fine SANDSTONE, dark yellowish
orange [color may be from oxidizi hering], ine
green and black laminations (paper thin),wet, loose 10

(Wilson Grove Formation) | B

I 1
: S I
% RS LI

i
!

SILTSTONE 1o Fiae SANDSTONE, dark greenish grey,
wet W saturated, massive, friable, unweathered .

N

Gade 4

¥ - Finst encountered: growndwater.

Y - Eaulirscd prochdwater fovel.  — - Approxiaiela;coptact locadion.

T i ot e iy s mene
... NR - Not Reoarded D « Drive. sample.

-




]
il A

Il(flll'

1734
II1l?tili?*lllﬁllll?&ll_!{-?flll?ll

7} CLAYEY SILTSTONE, duk groéhish grey,slight
] . plasicity, massiye, frisble, wet 10 satursted, '

AR RPN ’

@t

s
)

5
b

v N

SANDSTONE, dark greenish giey, saturated, mlassive,

frisble, moderately well to well soned, fine grained

1

(drilling m&on)

CONGLOMERATE,

are rounded 1/4 10 172" dia with ealcite cotpent,
fragments a3d casts, ipterbodded with SILTSTONE w0
10 Fipe SANDSTO R

e e o - —

comy s

g . ﬁm . . " :,UM e
b

= - Contact location, it
£ .

saturaied, inttaformationl, clasts
shell

I v Skading Tedicies : pErEt recovary in sampler.
e L Appronlithtl’ culier IS 5" NR < Not Rocirded BWW"

[



PARSONS ENGINEERING SCIENCE, INC.

Sheet 3 of 3

BORING NUMBER: S-M

[PROJECT NUMBER: 72312930601

PROJECT NAME:  Santa Ross Long-Term

Wastewater Project

ICLIENT: ity of Santa Ross

LOCATION: Sebmtopol - Middle (S-M) DRILLER: Water Development Corporstion
- DRILLING METHOD: AlrRowry

LOGGED BY: H. Pietropaoli HOLE DIAMETER: 9% inches

COMPLETION DATE: 830/95

TOTAL DEPTH: IOS.Sketbelowgmdsum

i!ii.au

¥ - First eocountered groundwater.
Y - Equilibrated groundwater level.

==« Contact location.

NR - Not Recorded D,'m“’k'

.Eﬁ} (ppm)
% g 3 | MONITORING
’g GEOLOGIC DESCRIPTION WELL
2 | IBS 3 CONSTRUCTION
g zz v § 3]
* 'f -': ....,._.!:
- * . {;:'—'..‘:'
el . - Y heomn 0
o 'r a 2". _—T“%‘h‘
e W :"': T
b t N e’
s— 1 CONGLOMERATE saturated, intraformational, clasts oS e b0 IO .
- |t 5" sre rounded 1/4 10 1/2* dia with calcite cement, shell B e m-g-voé
- r, = Wimmmﬁusmmm 5 et slosted
o T, w {.:.___.‘"
*> - By
S R P MER
1 I oal AT 1 Comnlizes
1% =
P - v P~
w L)
15 Bottom of boring at 105.5' bgs

' - Shading indicstes percent recovery in smpler.

war - Approximsic contact Jocstion.




Sheetlofz

BORING NUMBER: SB-S

Y - Fimt encountered grovadwaier.

'mo R ;,...,,.u,..:. ,E"‘., . .-mm .
Wm,ﬁea
BRILI.ER. Water Development ¢ cmporﬁwn
"METHOD: Air Rotary
) bm’ ETER: 9 '/ inches
narm. 615 &gt below ground surface
k ..  SILT(topeoil)pale yeliowish biowa; dry, locse
e N * ¥ "
-4 ! o
5] _ .
-1y SILTSTONE, modesate yellowish brown with iros-
- siained discontinuous jaminations, damp, massive,
- well soried, friable, trace euméad
u Grove Formation e
10 (Wilson )
B T .
9 1’_‘_‘
L3 ] Saone 1 sbors il v clay and mos
- ¥ oo giut
204 '
25 5
: SILTSTONE, greyish olive green with trace uodenie
_ reddish brown oxidized paiches (1/8%), moistise
increasing downward from moist lo satrated,
= friable 10 weak, unweathered
30~ f
— X i
10 “:'
1.5
]
40~
N (drilling reaction)
— “.‘"::i" ]
ot r"p 3
A LesoM

—i-" - Contact Jocation. -

i - Shading indicates pescent mecovery In samphc
NR - Not Recorded [] - Drive ssmple.

Y - Equilibated grouadwater. level,

she.xle




Sheet 2 of 2

L v, o ol - e

R o ———

z . P NyT — ..miniu-lﬁ‘ tausl’

LIV L W 'l\'g_'“'-m ——e
. sttt .

I .

r d - L e s . ¥ , L |
i N T 3 o RN R Y 5 . P ok . :.‘: X
E P9 conauontint st mrasions e | KES-1, 0, 208
_ R aval clasts (14 - 1 1/2%) o » Gise sand 16 silt nistrix, sl woned
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Shading isdicstes perest recovery is sampler
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BORING NUMBER: RP-M

PROJECT NUMBER: 72312030601

- ;| PROJECT NAME:

Wastewater Project |

Loczmoﬁ; * Roludert Park - Middle (RP-M)

LEEE.

LOGGED BY: H. Pietropaoli 750 g eI

COMPLETION ‘DATE: 82485 R

TR el

!

NUMBER

SAMPLE
"
BoSpoon.
DEPFTH
feet

SAMPLE
A £ ]

L7

-

I I 3 A I U T I O |
IS I aH ~ o
. . - .‘ )

»

. —

I

COBBLEY GRAVEL, dry, loose, cobbles from £ 35"
grading 106 - 8" 2110'bgs  (Allevium)

B

Same as above, wel

_(Drilling reaction) .

AT
w3 -

Sﬁens:beve

dari yellowish brown, moist burd, -
't plastic, trace organics .

GRAVEL lens, sub-rounded clasts (1/4 to 1/2")

I!ll?llt_ﬁilll?lliﬁlllﬁllll?lli

o

. ammgss « Approximste- coptact location. S NR - HNot Remﬂed,,;,,g._g;m sample.

I -mmmmthmﬁu

rpmodr

SILTY C
slightly 1



nr BORING NUMBER: RPM

PROJECT NUMBER: 72312930601 i ""JPROJECT NAME: Stnts Ross Loog:Term

sttt e
: poliman
ml
L o I
",4 ::n
+ »} 3]~ Contralizer
i:ﬁ __'.‘.'.
P e ]
M S S
=t
".'__.;'.-
[ * feaet, o M #2112 sz
M o sand
b, =3
::.s .1':1“4'0&0493“ i
s e PVC
.;' 2
o=\
:‘“““"‘!‘ :.:a
] ':‘-

SILTY CLAY, dukye:swishmu.mn.mﬁ.
plastic

Bonom of boring w7508 -

§oen
?

Y - First encouniefed” Poundwaier. = F. Contact location. "~ e I Mnghﬁmpemmunwkt
Y - Equittuied grovidvater fovel. * o '+ Approiifte ot locutin. ~  NR - Not Recurtid [J - e sempre

b iy
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BORING NUMBER: RP-S

;| PROJECT NAME: Suots Rosa Long-Term

- Was

'mggopa

cbumaﬁmm M R %%mnm" s@mwwm
§§§\§F§.§ -E' : b
géf hag | g lg_ gi % g% Wmﬂ
2 |35] -] |3 ©

CLAYEY SILT topumi), ’dj“, m%' very
ﬁmmﬁgﬁw g (<)

(W) [

L1ttty

*

» SILTY CLAY, dosky mﬁ bm m stitt,
shiohtly plastie- {AHuvivm)-

Ldrilling repction) K

[

3
_d“lln?

CMYEYGW&QWM roundsd, loose, £

21 1727 dia., satrix consists of
Vel | MMMW mﬁ,&dym

&
 GRAVEL intesbedded with o ..m

27 E—

Y
mAnDT EV f‘ﬂl ALY . A
Ve I b & WIENTIY Aokt Y

Wmm%wnmnwm
<2" dis. cluses

— ',‘
7 A.‘ L) .I '%.
- 2.’-":‘ ' b N N R [P
U2 ioterbedded GRAVEL and CLAY
- Y |
2; 7 /’5{" (drilling resction)
18/ F
1.8 :l
30
] mm"ﬂkmm sand f ' :
25 ’

- Equitibramd ,.mnﬁm_._, mior loval ' e . Anproxioate contsct location. -
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BORING NUMBER: RP-S

; INC.
JPROJECT NAME:  Sanita Ross LoogTerm

[PROJECT NUMBER: 72312930601

. * MONITORING

. ool

STRUCTION

o #2/12 size

3

n..

T

0 el
[ L)
* 7 pe——

——
foiind 4

4 A
i

. Shading indicetcs percent recovery in sampler
NR ~ Not Recorded 'D - Drive sample.

I B N
{ /I 3
+ . LB 4 . N M ;
! o % i
Hola i
oA e A NN
‘.?w.‘n. z w,r -

FEd —W )
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BORINGNUMBER. NP

B ?%WECT NAME: . Saaumt.oux‘fum

. Wastewater Project

Mm therl)welopmntoupoman

1 Air Rotary

M.Pierce -

COMPLETION DATE:

8595

|
:

P S . wainin

&1 ' geowoaic nsscmmfbﬁ -
i

SANDY SILT (topecil), mdeme’hwn. damp 1 moist

GMVMﬁuhCamSANbgmubm
moist 1 wet, rouaded gravel (Anmum)

i
[ . .

SILTY Fine SAND, light brown, saturated

i

SANDY SILT, greyish-green, n%\é?f&% sand, soft

CLAYEY SILT, greyish.green, moiit, soft

L

. GRAVELLY SANDY SILT, greyish-gréen, wet, tounded

- gewvel, very fine to coarse tand

| I
T

E»

i1

Gravelly Came SAND, Mnu hw«m«l
rounded, fine gravel .

i

GRAVELLY SANDY SH..'I'S'IORE. :wdium grey.

st Emlem Aacasen
=ois W WEh MRIRE downwand

(possibly Petaluma womam)

gradational contuct ' )

{Petaluma Formation)

Y - Equilibraed gfounduer lovel,

T :...... M_ A . iz.sa» |\¥ coxtion.

l -smmﬁw&muﬁmyum
“NR . Not Recorded ' ﬂ Dﬁwmﬁe

ey




PARSONS ENGINEERING SCIENCE, INC.

Sheet 2 of

3

BORING NUMBER: NP

M&‘ﬁwﬁm

momm’ MBER: __723129.30601

'ﬁomcrm smﬂnuumgm
C Wm

LOCATION- rmm-m

coum:gnon DA‘EE: 8885

e e b -

Illt?ll[l'?llll:f'.lll_‘l?lIlﬁllhl?llll?l\lllfi‘l{”

i § SAMPLE

v
: H
i :
1 i ;
i
i >‘
i

A1 SILTY Fine SANDSTONE, Eght browa, ntesbedded -
iy mm*(m»cwwmmm“

PN S Juy ppeonee }

[y wmmwnu‘r-%‘;

# e
i - ﬂ:fy
e
H
i

S
3

MQN!TQRIN G
mNSTRUC'ﬂON

i
H
i
:
i
i
i

. mmmmhw
NR - Nol Recomied D « Drive sample.

Y - Equilibrated groundwiter level,

oo




PARSONS ENGINEERING SCIENCE, INC.

Sheet 3 of 3

BORING NUMBER: NP

PROJECT NUMBER: 72312930601

CLIENT: __ City of Santa Rosa

PROJECT NAME:  Santa Ross Long-Term
Wastewater Project

LOCATION: Petaluma - Notth (P-N)

DRILLER: Water Development Cotporation

DRILLING METHOD: Air Rotary

LOGGER BY: M. Pierce

BOLE DIAMETER: 9 inches

COMPLETION DATE: 8995

TOTAL DEPTH: 1215 feet below ground surface

PID (ppm) :
1R
g ¥ §_ GEOLOGIC DESCRIPTION
1 HuE
2
95 =
100+
. SILTY Fine SANDSTONE, tight brows, inerbedded
- with GRAVELLY Fine to Coarse SANDSTONE, wet
1015 10 saturated, rounded
ud grovel (10 - 20%)
115~
1
NR
N Bostom of boriag a1 121'
125
130
) -
135

Y - First encountered groundwater. — « Contact Jocation.
Y - Equilibrated groundwater level. < Approxitssie contact location,

MONTIORING
WELL -
CONSTRUCTION

4 blank
FVC
cming
Bentonite/
orment
oot
pollution
seal
e #2/12 size
sand

{ |

w4 OD, 0.01"
~{ slotted PVC

l - Shading indicstes percomt recovery in samplet
NR ~ Not Recorded D-Dﬁvemlc.

peo




B L.

Sheet 1 of 2

BORING NUMBER: A-N

PROJECT NUMBER: 72312930601 mmm Saita Raéa Long-Term

memhojw

[LocaTION: _mdsbe-Nomady {I)m Waies Devlopaseat Corporsion

s e

BLOW., COUNT
w Zobe
DEPTH
foer
SAMPLE LOCATION

v«yﬁumd.mn’

s}
B h{_ mvsnr{mon).gnmm&ymm

11

R YA

73
i

fine sand, vary stiff (Alluvium)

il mmm;mwuoﬁ).wmm

gwyals-bb&m vlive-grey,
is fine 0 mdwm. angular

]
_ﬁtmi

A smmvuumueamaé‘:f"‘m

1 very mioisy, gravel
Mmﬁn

A w*!-mﬂ a1

wnnitf

-mhrwm&é m»mmm

oy

i

1 SILTY Fise SAND, moderate brown, sateeated 19 wet

fridli1ig  brows, moist, fin sand,
PPN o @etstuspaFonpation)

T . cLavey, SaNDyY (0% %snmmmwm

-
Lt Himjm““ !tl_gllllllli

: pradational P

CLAYEY SILTSTONE, moderats olive brown, damp o
moist, very stiff, variable ciay (10 - 40%)

B e e e AT e P P

3

Y - First eacountered g:oudwaw:. """' ¥ C’m‘c' ‘location.

l Muhdmummmumphr

¥ - Equilibrated groundwater level, | - mmummwm

_NR - Not Recorded D - Drive ssmple.
s ol




¥

+*

.

{ e TR e e e

PROJECT Nvmm mmm

an

LOCATION:

« e et PRSIy S .

-

Ry —— o aszmns Bt gy i ey
L B B 4 : ﬁ-on
" Ados - Norh AN) . O e ey

LI

kR

5 &
i - ] Ll e op,
- iy, 5 W Wank
T ' : i Bi, oo
- : . —t s M&w
CLAYEY SILTSTONE, greyist olive.gresn, damp to e 2R
ks mmﬁﬂ:ﬁmmmuu m; =R T
3 - RS T EY et £
: i - f ] e 1
g } ;- i {temeet 21
; N I e L, ] rooes 1% IR
; ; s B ; ; —i
e " i3 e 0
oA R ==y
. i :- " : P ) Lo (‘ ,__:u,:-
1 : b B a.__ . T . g ¥ . _‘i z"l.'.
A §  ORAVELI Fioe 1o Course SANDSTONE, modenmee | |: =3 o
v B - Fine SAND; fne . _ P B slotied
; 1t " 5[~ Centralizer
; ‘ X ‘. ¥ - ; \.;- o .
NR i : __g 1 mnéwmﬁaeuna(<1wwamy{«m) MP
1370 ~wmmwwmm =
— f e B : .
L 70+
! - .
; 7 '
75
B0~
851 L j r
e & Ay "
P _
. First eneonateref groundwater. L % Contaet location. l - $hading indicxtes percent recovery in’ ssmphr.
PIRRTT L 0 1 BN S O I_..M T, A"...M_ 0 rogti lockinh” i MR - Net nmnud ﬂ . Dirive” shinple.

nquuu&m ﬂw
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Sheet 1 of 2

X pmmﬁ%“z t&ahy .

1y 1 s
¥ 4, 4 i */ﬁ»u——idtmw) 2 ;
s 7] GRAVELlems, 1/4- 1‘MM¢MW
2N {drilling reaction) ?"
SILTY CLAY, damp, dusty b shguly
R plastic, stiff, trace gravel { <1
MWW
F_ge S . : s

nyhtd am@

¥ f"'mwsmmﬁndmuphwm
#1+ dainp fo mofst Wlighty plastic, s6ft %

! wnadedndmﬂxr}e«ueund{l )

. el b creed

RS 4& I I ISR I |

gD ‘;c:'-r“ I

Same a5 sbove (perched waier zbac)

1Ili?llii?_lillL@?Elll?lllI?illl?‘llll_?il

¥ - First encouotered groundwater. I Mmmmmhmm

Y - Equilibrated groundwi _"julf"xeveif E- MR - Not Recorded ﬂ* e ilmﬂe

wolr




PROJECT NUMBER: mmmx

M_m

,zl l.‘

HDCATION. “Aldgbe - South (AS]

|LOGGED BY: __H.Fidropeoh

Ly

DEFTH
feet

l}?\llli%lll!?lll_zl?[lll:

‘@’ é& G I_)

1?”11?:;;

{  Fine-SANDSTONE, modenate olive brows, saturaied,
Muﬂéﬂ@yn& nwilmﬂ,mgnve!“lﬁ')

13- 1IN

(veryimddfmﬂ:} -
et T e i

Bottom of boring at 80" bgs D P .
(logged using cutiings only) ‘

80-+
- - }
85 ;
_ ST a
f - i.":‘
h 90 ;
A - "._‘&‘__ﬁ g_
Y - First encountered giSundwater — ,: .

meﬂ

“NR '+ Not Recorded

an?okma
WELL
GJNSTRUC'HOH

4" blank

5ming

o P
i i
%% k)
) é‘.'
» M ]
W . .
W—-Cewﬂmr
+=l. .
Nl e T
#3 fomnmad s,
o sy
B .,
‘{p. i ”'.‘,
PR aws gl vl
J o -4" OD, 0.01
A=l wloned PVC
“;: s ‘:_.-.4 . Sasing
4
iy )
4
i: e .1."
!
i
;

l - Shading indicstes percent recovery in sampler.

- Drive sample.
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rs

=

SANDY CLAYEY SILT, dark yeliowich brows, dry,
very stiff, organics, slightly plastic. -
(driing macion)

o

“
I
=

- STLTY GRS, iy yeloliah brows, dry, baed,

siightly plastic, trace gravel (Aliivism)
L (arafiag eaction) T

’

[

mmuﬁtpnwmm,@mwﬁm. .:

SILTY CLAY, light ofive brown, damp, mediuia stiff

e s

(2]

?I_ill.f;ﬂfjlll?llii

{Pesiums Formation)

et
: s \‘ ,r:dx"‘?; e
CLAYEY SILTSTONE, light olive gray, datap, slightly
plastic, moderately weathered, masdsive, friable

!
ET

gradational contact !

I‘Ill?l!ll?lill?ll”l!?llll

SILTY CLAYSTONE, damp, plastic, trace laminstions

i
i
|

¥ - First encountered growsdwater.

Y - Eavilosied grousdoiter level, - ww . Approximate comtset locatios:

i JHiContact Jocation.

- N oot

s

indicased” perbent rocovery a simpler

n.r_:m-anh.

lndr
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rs

=

SANDY CLAYEY SILT, dark yeliowich brows, dry,
very stiff, organics, slightly plastic. -
(driing macion)

o

“
I
=

- STLTY GRS, iy yeloliah brows, dry, baed,

siightly plastic, trace gravel (Aliivism)
L (arafiag eaction) T

’

[

mmuﬁtpnwmm,@mwﬁm. .:

SILTY CLAY, light ofive brown, damp, mediuia stiff

e s

(2]

?I_ill.f;ﬂfjlll?llii

{Pesiums Formation)

et
: s \‘ ,r:dx"‘?; e
CLAYEY SILTSTONE, light olive gray, datap, slightly
plastic, moderately weathered, masdsive, friable

!
ET

gradational contact !

I‘Ill?l!ll?lill?ll”l!?llll

SILTY CLAYSTONE, damp, plastic, trace laminstions

i
i
|

¥ - First encountered growsdwater.

Y - Eavilosied grousdoiter level, - ww . Approximate comtset locatios:

i JHiContact Jocation.

- N oot

s

indicased” perbent rocovery a simpler

n.r_:m-anh.

lndr
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£ ‘
s |

SRS S

R 1T i

so'ss‘ . ., -
e "m g; %m"‘ pior

-4

modium siff, moderaicly weathersd,

i Sy
CLAYEY Fise SANDSTONE 0 SILTSTONE, tight * | |3
ofive grey, wet, slightly plastic, massive, inedivan dense, | |4
[N TS T Y ] E- " ié
. i
. . o .'ir
):.; ';'I N :t ,."‘ﬁ
: :' .o.:;:‘ ) b 55
‘3]  GRAVELLY Fine SANDSTONE, light olive grey,
o, 3uin]  esturated, loose, moderately well sord, frace gravel =l
E, Sy L . . ]
RN : g Thaeaded
fae | ‘.:.:. X . o . .:}.. i and <Ap
TN rillin n@mj . ! ; & ;
4 R CLAYSTONE, light ofive grey, mmﬁm TSN

m“m at ﬁlh"

EE 13 ‘i’i‘ilj\‘?;‘rfén. o e

13
Iy

' " Stacing Rt mm?linuqh,,
NR - Not Recorded D_mm

[




"f,' N & B e b 'T" _;- r :.,:t'.s' V2 :- PR n - o . . sm 1 Of 4

BORING NUMBER: L-§

; .?*‘mnpmc m.'mon. yes Rotary
" i EAN _A‘*Q’hm .
e %mm mmmw:m

3

. GBOEOGIC DESCRIPTION

CIAYBYSANDYSMMWW, .
ﬂighﬂypmﬁ&ﬁ.ﬁw

CLAYEY SAND, mwmm R
A slightly plastic, mm&mmeM
s guvc!(A!lmum)

¢

T ,__...,........_@a.ﬁ.e:_me..; —
¥ U4® chasi),

Qﬂ Same as above with trace gravel (<
vy

joose, rounded aod angular clasts

bt (mnmimnﬁ) :

P i CLAY

L -

g cummmvmm h&e,su

sand matrix, grave] clasts < 2" - -
(dnilisg resction)

R
CLAYSTONE, motiled greyish gréen and pale browe
iron-staining on fractures, dry to daoip, weak 10 '
modmuly bard, orgma. nodewzwwhmng.

ugul gt f.l"'m-. b

s

(Petalura Formation) o

- Contact location. I -me‘mhmm
- Approximaie contact location.  NR - Not Recorded D.-‘Dﬁvemh.

Y-
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Suenabwe.a:hrchmewdékwu”uﬁm.
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NG SCIENCE,“INC.

Sheet 3 of 4

BORING NUMBER: L-S

““JPROJECT NAME: - Sants Rosa LoogTerm

L

R

L

~IDRILLER: Water Developmeat Oorporation

(I S O O

2
i

3Ili?ll#|

rilliog reaction) "

" Conglomenste lens from 94.5 10 95

" Sxme as sbove

{driliing yeaction)

i
H

#mm

CLAYSTONE, browaish black, orgavic, lamizsted, soft,

Lo

e kb Ay e s a8 T

g - First eacotntered grouadwater.

- T an
& - AU JRADGRERT fvee

£,
menaem tiermtms kenad

. - Stadisg indicites peroewt recowsry in sampler.

e ——

e .H!l. - Not Rernnded - | ﬂ“ + Drive m

[
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ST BORING NUMBER: L-§
PROJECT NUMBER: - " 723129.30601 | 1momcr NAME:  Sanis Ross Long:Term
niuu.m Wlmpevalegmem&tyonnon _
L .Bm WOD' Air Rotary
: CTER: 9% inches

Bottom of boring at 145'bgs

Y - Fimt encoumersd grovndwater. w— « Contact locstion, ' l - Shading indicates peroent recovery in sampler.

Y -mmmmm | leme - Approximats' costact location, - NR - - Not Recorded - D « Deive ssmple.



PARSONS ENGINEERING-SCIENCE, ENC.

Sheet 1 of 3

BORING NUMBER: L-M

Imomcr Num 723126 30601

ey mon:cr NAME; smxmmg-m

' Wwbwelopmm Corpontmn

LING mon. Alrmmry

; nmmm Q’Wl

Y

etk
., DEPTH:

uofm below wmd surface

I I

7
i

GE
Tl;’!ﬁliil

.
pat
cnimi

[

e
(o

SILTY CLAY, dark green grey,ﬁxﬁ, bard, orpniet, shelf
fragmenis, trace gravel and coarse mzl (Aﬂlmum)

,r_:mmmd (Penaiums Femami}

SITSTONE, ofive grey trace iaminations, wesk, '

ly weathered, orange weiiheri onsome
mwvghhud.pmauf&mﬂl" ly plastic,
rodtlets, iron staining in 3

CHYE 1 4L = E !

| ~MOMITORING
MRy

SILTY CLAYSTONE, light olive grey, mhc}ﬂ.gwy
plastic to plastic, soft smooth texture, assive, traee
coarse sand, trace shell frapments, ﬁo&mﬁym&m

(driting reaction) R

L

-
PP RNy I i;; o
.

MERATE, damp, | M b
’gmmmwm&’?

P "
. e ”,?”’

R

E

LY

(dsilling resction)

l!ll?illlﬁllll%!litﬁl!il'?‘lllll

CLAYSTONE, dusky yellowish beown, damp w mioist;
very stiff, plastic, smooth texture, nodemely '
weathered, weak

L3 a4 .
. { :
L s 1 !
PN L ¢
i < ;
; :
? E ) .
" . ¥ 5
1 d ;
1 i |

N~ Centralizer

I lMumeu;hmm

Y -Eamlihmdgmaﬂwﬁukw4 w— -mwmwhuﬁm ﬁ'ﬁ - Mot Recorded n ~ Drive sampls. -

oo
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llll?[l!!?llil?l[ll?llll?lt;kf%lli

CLAYSTONE, grayish groesi; darap io caolst s6ff,
hard, uaweathered, trace roodivm to conme tand,
massive, wesk, vitreous on fresh suifaces

i i ;

s

.

!

5 H
H
g !
SIRRRRESS T2 i il e
3

Y - Firtt encovmend grovidwises - l . Shading indicates perosmt’ recovery tn ssipler
1 . ) . .

-w TATTTTTTTT eI TwETTTT o T
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PARSONS ENGINEERING SCIENCE, INC.

Sheet 3 of 3

BORING NUMBER: L-M

PROJECT NUMBER: 72312930601

CLIENT: _ City of Saota Rosa

PROJECT NAME:

Sants Rosa Long-Term
Wastewater Project

LOCATION: ___ Lakeville - Middle (L-M) DRILLER: Wiater Development Corporation
' DRILLING METHOD: Alr Rotary
LOGGED BY: H. Pietropeoli HOLE PIAMETER: 9% inches
COMPLETION DATE: 82155 TOTAL DEPTH: 110 foet below ground surface
g PID (ppm)
& 34
2 |8 | MONTIORING
'5’ B ¥ 5 GEOLOGIC DESCRIPTION WELL
52 18198 CONSTRUCTION
& Eg v
v~ Centralizer
I, 4 op, eor
e 2237 slotied PVC
o i -:_ | casing
SESSh b #2712 size
PRy immmn Pk sand
{drilling reaction) \ =il 4 op, cor
i, ST .. sloted PVC
ALt ) ey
1 ;%72 ¥ CONGLOMERATE, seturated, rouaded aad anguiar o nee Py
NR m:l v 2 FIN ] clasts (« 1/2%) clasts composed of chert (varisble colors ey e 1
_ v‘:.t-v#:’ tacluding: red, green, white, and brown) : ]
4 [eM =R
- i =
S O} Ay~ Cennlizee
105_ fot 2ea {drilling reaction)
_ 77x“7 CLAYSTONE lens
> Sl ™ -1
L R
1 [ 3‘:."% CONGLOMERATE as sbove
1o~ REIa : (&illin‘immn} :
i CLAYSTONE, grayish green,damp, stff, bard
- Botiom of boring at 110 bgs
115~
120~
125
-
1304
- First encountered groundwater. === - Contact location. . - Shading indicates percenl recovery in smpler.

~ Equilibrated groundwater lovel. e

« Approximate contact location.

.NR = Not Recorded B - Drive sample.

aneodt




Sheet 1 of 3

BORING NUMBER 81’

[ R ey e

FROJEC-T NAME: ° M Ross Loag-Term

Wm

LOCATION: -

p iy b ke

Sewn o H)____

BRILLER. Wate: Developmm Corporation

LOGGED BY:

N H.I" -Iv.m 3> ;’. o e s

COMPLETION *mm

PID m)

SAMPLE
DEFTH
foat
LOCKAION

LV.}

[

ﬁi!zll?lill

x\\\\\\\:Q

Ili?ltlﬁlllii%ll!i?lltiI?lll

i

wam&pnmhmdmpbdq

Mmsﬁ&dmﬂymmmmm
Allgreivm)

m.:xm mummwsn
Mmmmmmgmd

Becomes damp and softer

cmvmns,mamm
pmmﬁwmmmmmwlehm
mmmdonmdmmag s

(Petalursa Formation) gr : -

o h
3
Lo
i

{drilling resction)

mvamﬂmmm!mdmhM darmp

il Bl Af B R e

dry,mabkmmhmmﬂmgumt&end

-
",

77 (drting rencion) s
Z

\

]

CLAYSTONE, mediuen bhuish gz ‘aqdw%p

massive, usweathered, friable w

L

>‘\‘\
a3
|




)

llIt?i_l!ﬁllll?llll?!l‘ll§lfi:£%

lllf?l!ll{?iil!tr‘

‘e FEontact location. l - Shading indicsies pervent’ oovery ia maxples

aphoie




Sheet 3 of 3

'PARSONS ENGINEERING SCIENCE, INC.
BORING NUMBER: SP

PROJECT NUMBER: 72312930601 PROJECT NAME: Sants Rosa Long-Term
CLIENT: _ City of Santa Rosa Wastewster Project
LOCATION:  Sears Point (SP) _ DRILLER: Water Development Corporation

. , DRILLING METHOD: Air Rotary
LOGGED BY: M. Pietropsoli HOLE DIAMETER: 9’ inches
COMPLETION DATE: 8/29/95 TOTAL DEPTH: 120 feet below ground surface

BOREHOLE
GEOLOGIC DESCRIPITON

e
o 11 Kl

N : Uscs
N

Same as sbove

105

Same 1 above

RENA SRRTE
N
EERE R
i

Bottom of boring at 120" bgs

125

130—

135~
¥ - First encovntesed groundwaier. —  « Contact location. l - Shading indicstes percent recovery in sampler
Y - Equilibrawed grousdwaicr level. wmew  « Approximste contact locatios. NR - Not Reconied []»Dﬁvennpla

speedt
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'PARSONS ENGINEERING SCIENCE, INC.

P HEW L AR e ATy shet 1 of 2

BORING NUMBER: A-L

PROJECT NAME: Saota Rosa Long-Term

PROJECT NUMBER: 72312930601
ICLIENT: __ City of Sants Rosa

[LOCATION:  Americano- Lowes (A-L)

MDY T D0, Wates Rauslaomant Camaratine
BT ECER AR B TFEING &IV Y VINPIAAREY Wiy s e

DRILLING METHOD: Air Rotary

LOGGED BY: H. Pietrapaoli

HOLE DIAMETER: 94 inches

COMPLETION DATE: 84595

TOTAL DEPTH: 92 foet below ground surface

SAMPLE
NUMBER
DEPTH
feet
uscs
Classi eation

E el
15 Kt

AT AT B SIDTION
AFEAILANIN RIbadweiids 4 S%Fix

: SILT, yellowish grey, dry, loose, organics
5]
SILT, black, damp, loose, organics
GRS o L L 5

ﬁméél’:ﬁif dﬁéw moist, slighily plastic,

soft (Alluviues)

Caliche zome ___ (drilling resction)

1
SO/ 20-P CLAYEY SILTSTONE to Fine SANDSTONE, dark
4" - green grey, friable, uwsweathered, slightly plastic
. (Wilson Grove Formation)
25
30: Same as shove
35—
40~ Same as sbove (perched water zone)
S0/ -
6! e
- ﬁ O ’

Y - Equilibrated grosndwater Jevel. wees + Approximate contset location. NR - Not Recorded U - Drive samople.

e




APPENDIX C

BORING LOGS/WELL CONSTRUCTION
DIAGRAMS



oo HEGF st

suvm"oniaeum. Aé'romss\ - - REP ORT DF LABOBATORY ANALYS'S

W0 = Scuthemn Califewnia Laborstery (805) 389-1353
4765 Calle Quetzal, Camarillo, Califocmia 93012 FAX (B0O5) 389-1438

. QC Batch.ID: 525-0-092885-B-
CLIENT: PACE, Incorporated
T Analyzed : 09/27/85

IS : - Rnalyzed by: DI

Y mt.hod :+ EPA 528.2
REFORT OF mmm W Page 2 of 2
Y i el ST .
SAMPLE DESCRIPTION -m- : - SAMPLED BY SAMPLED DATE RECEIVED
. _ , —
CONSTITUENT - (CAS RN) *POL RESULT NOTE
o ug/L - ug/L

Heptachlor epoxide- {1024573) 0.04 i)
Hexachlorcbenzene {118741) 0.5 jse}
Hexachlorocyclopentadiens (77474) 0.1 ND
Indenco(l,2,3-cd)pyrene {193395) 0.1 ND
Lindane (Gamma - BHC) (58899) 0.2 ) 2i)
Methoxyohlor . (72435) 10. ) o)
Phenanthrene {85018) 0.1 o
Pyrene - - {12%000) .2 o
Simazine {122349) 1. N
;:ylena-vdw (Surrogate Recove!y) 81,
Acenaphthene-di0 {Intermnal Srtandard Recovery) a3.
Phenanthrene-410 (Internal Standard Recovery) 4.
Chrysene-412 (Internal Standayd Recovery) 74,

lab Certifications: CAELAP $1598; UTELAP #E-142; AZELAP #AZ01€62; A2LA #0126-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/05/95
MSDS /0927040
DET/edtefi/goe {dw)

o
T

I

[}
Al
<

TEL BO%5-389-1383



BEPORT OF LABORRTBRY ANALYSIS

"~ southern California Lahoratory (805) 389-1353
4765 Calle Quetzal, Camarills! Calitomis $3012° FAX (805) 389-1438
EP i TRt N 3 0 1 .

QC Batch ID: 525-0-092595-B

Analyzed : 09/27/9%
Analyzed by: DI
Method : EPA 52%.2

o ,, - e

"'-Sem‘%htzle Organies in Drmking Water - AR o : 1,2

chylene 0.1 2.8 2.28 91.
Alachlos™! o SRR 1. 2.8 S 2.78 111,
Aldrin ‘ : 0.1 2.8 L 2.84 102,
Anthracene 0.1 2.5 2.56 102,
Atraziné - < 1. 2.8 2.45 98,
Bengz (a)affthracene B 0.1 2.5 2.26 90.
Benzo(a)pyrene - 0.1 2.5 2,31 92,
Benzo (b Fluoranthene 0.1 2.5 2.40 96,
Benzo (ghiperylene 0.1 2.5 2.24° 90,
Benzo (k) fluoranthene 0. ‘2.8 2.39 56
Chrysene * 0.1 - 2.8 2.29 %2,
Di (2-etly¥ihexyl) adipate g, 2.8 2.41 56,
Di (2-ethylhexyl)phthalate | 3, 2.5 3.19  128.
Di-n-butyliphthalate - : e ~§. 2.5 2.78 11i.
Pibens (shianthravene = R : 0.1 2.5 2.09 B4.
Dierhylphthative 5. 2.5 2.34 94 .
Dimethylphthalate 5. 2.5 1.49 60.
Endrin 0.1 2.5 2.28 91,
Flucrene 0.1 2.8 2.26 850.
Heprachlor 0.03 2.8 2.3 117,

lab Certificaticons: CAELAF #1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed POL (Practical Quantitation Limit)
(1) Sarple Preparation on 08/25/95 by M2 using EPA E25.2

(2) Analyzed by GC/MS Selective Ion Monitoring

10/05/8%
MEDS/082702D
DPET/edtefi/goeldw)

Arkgud Cuogenmt, 870 1o

TEL 8053881353



oies _ . REPORT OF LABORATORY ANALYSIS
Southern California Laboratory. = : (805) 383-1353
4765 Calle Quetzal, Wﬂ.}.o, m;fomi.a 93012 FAX (805} 389-1438

R — ' QC Batch ID: 525-0-092595-B
CLIENT: PACE, Incorporated .

Analyzed : {9/27/95
Anaiyzed by: DI

Method : EPA 825.2
QC, SPIKE
REPORT, OF AMALYTICAL RESULTS - Page 2 of 2
SAMPFLE DESCRIPTION | W X SIMPLED BY SAMPLED DATE RECEIVED
W‘ : = : - = : e - ". -
OC SPIKE ' Aquecus . o .
COMSTITUBNT *PQL SPIKE  RESULT  WREC NOTE
- Ha/L AMOUNT Hg/L
Heptachlor epoxide | 0.08 2.5 2:76 110
Hexachlorcbenzene 0.8 2.5 2,31 92
Hexachlorocyclcpentadzene 0.1 2.5 2.27 21
Indenoc (2, 2,3- -cd)pyrene 0.1 2.5 2.14 86,
Linidane (Gamma- -BHC) 0.2 2.5 2.84 114
Me:hcxychlor L 10. 2.5 2.60. 104
Pngnanmrene G.1 2.5 2.60, . 104,
Pyrene 0.1 2.5 2.60 104
Smaz:.ne ' _ 1. 2.5 i.2 48,
perylene-di2 {$urrogate Recovery) .81,
Aceraphthene-di0 (Internal $tandard Recovery) 102,
Phenanthrene-aid {Interna] Standard Recovery) 90.
Chrysene-d12 (iqternal sta.néa:d Recovery) , 96.

Py s e e e ki PR3 Y ey o e o 2 - e

LYY, W 1
'hu Wﬁlﬁ IXUL QULCQLEU ﬂl- UL LA vVE t-lﬁ 1i8Ted WJJ ‘E'LGLLJ.LG

éns? CAELAP #i593 UTELAP #E-142; AZELAP #AZ0162; A2LA #0136'0 ; L.A.Co.CSD #10187
5 o d -

|..a-.
> .
5

]

10/038/9%
MSD5/092702D
DET/edtefi/gee (dw)

TEL 8053881353



Ed
i

R“Epom OF msonxreﬁ% A"NALvsls

SN Southem Califomia labord€dty™ "’ - B {805) 389-1353
it A gees Calle Quetisy)” CararilYs,’ %amiz §30ﬁ FAX (805) 385-1438

e o - L ¥ S o Batch‘ Ip:“ ?25',0'@2595'3 N

CLIENT: PACE, Incoxporated EREEE L ¥

AR l Analyzed : 08/27/95
‘ r S . Analyzed by: DI
s nnE . Method : EPR §25.2

i " e ML ROWNT g/l
Semiivolatile Organigée in Drmking Water o _ 1,2
Acmaphthi'lene 0.1 2.8 2.26  90. 0.88
Rlachlor 1. 2.8 2.7 108, 2.6
Aldrin f 0.1 2.5 2.45 8. 3.6
Anthracerié 0.1 2.5 2.46 9. 4.
Atiszine - 1. 2.5 2.38 95, " 2.9
Benz {a) afithracene 0.1 2.5 2.23 89, 1.3
Benzo (a) pyrene 0.1 2.5 2.09  84. 10,
Berido (b) fluoranthene 0.3 2.5 2.29 92 §.7
Benzc (ghi) pexylene 0.2 2.8 1.94 78, 4.
Benzo (k) £luoranthene 0.1 2.5 2.2¢ 90. 6.5
Chrysene BT SR "2.26 %0 1.3
Di (2-ethylhekyl) adipate BT T 208 2.48 99, 2.5
Di (2-ethylhexyITphehalate T30 2.5 0 3.18  127. 0.3
Di-n-butflphthalite = - PR 5 - 2,75 110 1.1
Dibériz {ahi) anthracene ottt T2l 1.92 77, 8.5
Diethylphthalate 5. 2.5 2.38 85, 1.7
Dimethyiphthalate 5. 2.5 1.582 €1. 2.
Endrin 0.1 2.8 2.05 82, 11
Fluorene 0.1 2.5 2.26 $0. 0.
Heptachlor 0.03 2.5 2.81 112, 4.2

lak Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
{1) Sample Preparation on 09/25/95 by MZ using EPA 525.2

{(2) Analyzed by GC/MS Selective Ion Monitoring

10/05/95
MED5/052703D
DET/edtefi/goco (Gw)

A= toua Cogeenm it Emroe

TEL BD5-389.1353
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BEPOHT OF LABORATOBY ANALYSIS

T southern California Iabca:atoxy. o (805) 389-1353
4765 Calle Quetzal, wmq, ‘California 53012 FAX (805) 389-1438

QC Batch ID: 525-0-082595-B

o L Analyzed : 09/27/98%
O .;. o Loy -..w mlyzgd by: DI
R Method : EPA 525.2

Page 2 of 2

o rg/L AMDUNT Hg/L
Heptachlor epoxide 0.04 2.8 2.68 107. 2.3
Hexachlorcbenzene 0.5 2.8 2,33 83, 0.8
Hexachlorocyclopentadiene ' " 0.1 2.5 2.38 95, 4.7
Indeno(l;2,3-cd)pyrene 0.1 2.5 1.2 77, 1.
Lindane (Gamma -BHC) 0.2 2.5 2.7¢ 110. 2.9
MethoxycHior - 10. 2.5 2.58 103. 0.77
Phenanthréne 0.1 2.5 2.52 103, 3.1
Pyrene 0.1 2.5 2,48 99, 4.7
Simazine ’ 1. 2.5 1,14 46, 3
Perylenefalz Sui'rogate necovefy) 84.
Aﬁg‘i‘ﬁ;‘:h...ﬂene ai0” {(Internal’ g“ﬁﬁﬁaazu Recovery) 83,
Phenanthrene-d10 - (Internal _§ﬁanaard Recovery) 85.
cmrysene 812 {Inr.exhal Stan il “Recovery) 82.

Lab Certificatiens: CAELAP ﬂ1§98 ‘UTELAP #E- 342; AZELAP $#AZ0162; A2LA $0136- 01; L.A.Co.CSD #10187
*RESULTS 1rsted as ‘ND' weré nct &etected at or above the listed PQL (Practical Qu.ant:.tatzm Limit}

"'f.-‘.é%&-' Tk

10/05/95

AOME IAGTMIATT
Pl f VDG DM

DET/edtefi /goc (dw)

TEL 805-369-1353
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——— “ “REPORT OF LABDRATORY ANALYSIS

e Southern California laborstedy ' T (805) 38%-1353
’ 4765 Calle Quet78l, Camariilo, "&‘?ﬁsoma 3012 FAX (805) 389-1438
g4® Pre a o Bﬂtﬂlmz 5’.25@-_0'9}2795-3\‘
CLIENT: PACE, Incorporated '
R Analyzed : 09/28/95
_— Analyzed by: DI :
M Method : EPA 525.2

Page 1 of 2

SWIEDII‘ATERECEIVED

. S . U R - 7/ 8 . mg/L

Semi-Volatile Ofganics in Drinkmg Wat.er . 1,2
Aoenaphthylene (208968} | 0.1 i)
Alachlor Cos _ ) {15972608) . D
Aldtin o ' ‘ {305002} 6.1 N
Anmzacerie (120127) 0.1 §
Atrazine®' C ‘ (1912249) 1. ND
Benz (a) mthmcéne . ' {56553) 0.1 ND
Berizo{a)pyrene = - ' (50328) - 0.1 ND .
Benzo (b) flucradthene (205392} 0.1 ND
Benzo (ghi)perylene’ . %1242 . 0 N
Benzo (k) flucranthétie . ..fe07089) 0.1 ND
Chrysene . delso1s) - 0. KD
Pi (2-ethylhexyl) adipate L o7 Tags23y s, D
Di (2~ enhylnexyl)ph:halate' S , o Qe - 3. D
Di-n-butflphthalate = L . ,(84742) 5. -
Dibenz (ah) ancHeacene ‘ - ' T T(53703) 0.1 ND
Diethylphthalate {84662) 5. ND
Dimethylphthalate (131113) 5. ND
Endrin (72208) 0.1 )
Fluorane {8€731) 0.1 KD
Heptachlor (76448) 0.03 ND

Lah Certifications: CAELAP #1598; UTELAD #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
{1) Sample Preparation en 02/27/95 by HX using EPA $25.2

(2) Analyzed by GC/MB Selective Ion Menitoring

10/03/9%
MSDE /0828040
DET/edtedt

anEogua Dosorur v imit.e

TEL 805 389.1353



REPORT OF LABORATURY ANALYSIS

- R Southern California Laboratory T mmm {805) 389-13%3
oo 4765 Calle Quatzal, -Catiarillo; w;zm 93012 R FRX {805) 38%-1428

. 4 ‘ Lo QC Batch ID: 528Ch-0-092795-A
CLIENT: PACE, Incorporated sl -

Analyzed : 09/28/95
Analyzed by: DI

Method : EPA B25.2
METHOD | BIANK
REPORT OF “ANALYTTEAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION | MATRIX SRMPLED BY SAMPLED DATE RECEIVED

Hertarhloy emoxide BRRREE & =0 i i ) B

eptachlor epostide 0245 .04 D
Hexachlorobenzene (118741} ¢.5 mw
Hexachlorocyclopentadiene : (77474) 0.1 j cin B
Indeno(l,2,3-cdlpyrene {193358) 0.1 ND
Lindane (Garma-BHC) {5889%89) 0.2 XD
Methoxychlor ‘ (72435) 10. XD
Phenanthrene (8s018) 0.1 1
Pyzene - {125000) 0.1 w
Simazine . {122349) 1. Np
Perylene. q;z {Surrogate Recovery) as.
Acenaphthene-d10 {Internal Standard Recovery) 82,
Phenanthrene-di0 (Internal Standard Recovery) 82,
Chrysene- dz'z (In:emal Standard ’Recovery) - 82,

lab Cermf:.canms CAELAF #1598 UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Pracrical Quantitation Limit)

L

10/03/9%
MSDE/092804D
DET/edtedt

Ar Bgua' Opnzrn o E-roe

TEL 805-389-1353



_REPORT OF LABORATBﬁY ANALYSIS

o) ‘Southern California Laboratery | {805} 385-1353
P 4765 Calle Quetzal, Camarillo, ¢ é!cmia 93012 FAX {805} 389-1438

T QC Batch ID: 525CA-0-092795-A
CLIENT: PRCE, Incoxporated e )

R AN Pysac g mlyzed : 09/28/95
W Analyzed by: DI
Method : EPA B25.2

Page 1 of 2

CONSTITUENT _ o *DOL SPIKE RESULT  $REC NOTE
; pg/L AMDONT ug/L
Semi- Vola'.:sile Orgmxcs in Drimmater " : ‘ 1,2
Acenaphthylene 0.1 2.5 2.6% 84,
Alachlor - 1. 2.5 2.63 105,
Aldrin 0.1 2.5 2.63 8l
Anthracene 0.1 2.5 2.44 98,
Atrazine 1, 2.5 2.43 97,
Benz {a) anthracene 0.1 2.5 2.08 82,
Benzola)pyrene 6.1 2.8 2.07 B3.
Benzo (b) £luoranthene 0.1 2.5 2.16 8.
Benzo (ghijperylene 1 2.8 2.0 B2,
Benzo (k) £luoranthene 8.1 2.8 ¢ C .18 g8.
Chrysene ! - : p.1° .. 2.8 2.06 82,
Di (2-ethylhexyl)adipate s Bt 208 2.12 BS.
Di [2-ethylhexyl)phthalate S N 2.8 2.88 115,
Di-n-bucylphthislate - 8. 2.5 2,57 103,
EPibenz (ah) anthracene ¢.3 2.5 2.15 86.
Diethylphthalate 5. 2.5 2.22 89.
Dimethylphthalate 5. 2.5 1.47 89.
Fluorene 0.1 2.5 2.18 87.
Heprachloxr 0.03 2.5 2.45 88.
Hentachlor epoxide 0.04 2.5 2.44 o8.

Lab Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ0162; AZLA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Sample Preparation on 0%/27/9% by HK using EPA 525.2

{2) Analyzed by GC/MS Selective Ion Monitoring

10/03/9%
MEDE /082802D
DET/edteds

TEL $0%.388-13%3
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_____REPORT OF LABORATORY ANALYSIS

ez Southern California Labexa:oxy e (805) 38%-1353
) 4765 Calle Qustzal, Camarillo, calafoznia 93012 FAX (805) 389-1438

. L - OC Batch ID: 525CA-0-0852785-A
CLIENT: PACE, Incorporated’ . L

Analyzed : 09/28/95
Analyzed by: DI
Method : EPA 825.2

'QC.SRIKE.
m .ﬁﬂ‘ nmﬂ%m'r wsgtm“ - .age 2 sf 2
SAMPLE DESCRIPTION o MATRIX . SAMPLED BY SAMPLED DATE RECEIVED

Hexachlorchenzane 0.8 2.5 2,12 85
Hexachlorocyclopentadiene 0.1 2.5 2.04 82,
Indenc(1,2,3- cq‘}pyrene 0.1 2.5 2.03 81,
Lindane (Gamma - BHC] 0.2 2.5 2.45  8s.
Methoxychlor || 10. 2.5 2.47 99,
Phenanthrene | 0.1 2.5 2.41.  96.
Pyrene 0.1 2.5 . 2.54 192,
Sifazine i. 2.5 3,23 49,
Perylene- gilz (Surrogate Recovery) 2.5 2.1¢ 86.
hmanh?hénﬂ-ﬁ‘ln fl'nt-srna'! Standard Recovery) 2.5 2.18 -1
Phenanthrene-di0 (Internal Standard Recovery) 2.5 1.93 7.
Chtysene -d12 (Ibternal Standard neccvery) 2.5 2.21 88.

1ab Certificaticris: CAELAP #iSBS UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L A.Co.CSD #10187
*RESULTS listed as 'ND' wafe not detected at or above the listed PQL (Practical Quantitation Limit)

10/03/98
MSDS/082802D
DET/edredt

TEL 805-389-1353



BEPORT OF LABDRATOHY ANALYS|S

faEy Scuthern California Laborstory RS " : (805) 389-1353
ar s 4765 Calle Quetzal, Camariflc, ’éﬁ'ﬂta&ﬁi& ﬁ‘soxz ‘ ‘ FAX (805) 389-1438
g QC Batch ID: 525CA-0-092795-A

CLIENT: PACE, Incorporated
Analyzed : 09/2B/85

. | Analyzed by: DI
e o . L o } mw : EPA 525.2

CONSTITUENT “POL SPIKE RESULT AREC RPD NOTE
: T o g/ ROONT g/t

SemisVelatile Organits in ux’:mnmg Water - 1,2
Acehaphthylene 0.1 2.5 2.18 B7. 4.2
Alaghler 1. 2.5 2.7 108 2.6
Adtin ¢ 0.1 2.8 2.01 80 0.9%
Anthracehie 0.1 2.5 2.47 89, 1,2
Atrazine 1. 2.5 2.65 106. 8.7
Bent {a) afnthracens 0.1 2.5 2.04 82, 0.
Benzo (a)pyrene 0.1 2.8 2.1% 86. 3.8
Benzo (b} flusranthene 0.2 2.8 2.32 83, 7.1
Benzo (ghi) perylens 0.1 2.5 2.1 B8, 6.6
Benzo (k) fiveranthene 0.1 " 2.5 °  2.19 88 0.
Chrysene ' 0.17 2.5 2,07 83, 0.48
Di {2-ethylhexyl)agdipate ‘5.7 2.8 T 2,08 83, 1.9

_ Di {2-ethylhexyl)phthalate 3, 2.5 2.68 107, 7.2
Di-nButyighthaldte 5. 2.5 2.64 106. 2.7
Dibenz (ah) anthracene 0.1 2.5 2.32 83, 7.6
Diethylphthalate 5. 2.5 2.35 94. 5.7
Dimethylphthalare 5. 2.8 1.61 64. 9.1
Endrin 6.1 2.5 1.31 52.
Fluorene 0.1 2.5 2.29 92. 4.9
Heptachlor 0.03 2.5 2.65 106, 7.8

Lab Certificaticons: CAELAP #1598; UTELAP H#E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL {Practical Quantitation Limit)
{1) Sample Preparation on 09/27/95 by HX using EPA 825.2
(2} Analyzed by GC/MS Selective Ion Monitoring

10/03/95
M8D5/092803D
DET/edtedr

Ar Eguai Dopestrnn 70 20k
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_REPORT OF LABORATORY ANALYSIS

—— Scuthern California laboratory . o (805) 385-1353
| 4765 Calle Quetzal, Camarillo, California 83012 . FAX (805) 389-1438

. . Lo e QC Batch ID: 525CA-0-082795-A
CLIENT: PACE, Incorporated o .

Analyzed : 09/28/85
Analyzed by: DI
Mathod : EPA 5258.2

QC SPIEE:;
REFORT -OF W‘“’"‘“ﬁ “ﬁ‘?"um"‘ = Page 2 of 2
SAMPLE DESCRIPTION MRTRIX - SAMPLED BY SAMPLED DATE RECEIVED

QC SPIKE DUPLICATE Aquecus ..

conmmm ‘ gL SPIKE  RESULT  AREC RPD NOTE

e pg/L AMOUNT Hg/L
Heptachlor epoxide - 0.84 2.5 .-2.54 102, 4,
Hexachlorcbenzene . 0.5 2.5 2.24 90. 5.5
Hemchlaxocyclcpentadxene 0.1 2.5 2.12 85, 3.8
Indeno(1,2,3-cd)pyrene 5 0.3 2.5 2.19 88. 7.6
Lmdane(@mm&a ~BHC) - 0.2 2.5 2.55 102, 4.
Metho:q,'d}?lor 10. 2.5 2.48 99, 0.4
Fhenanthrene 0.2 2.5 2.46 . 98, 2.1
Pyrene 0.1 2.5 2.56 102, 0.78
Simazine - 1. 2.5 1.29 §2. 4.8
ré'z"f;éﬁﬁ*m& \aaﬁ‘ugate me‘:s',‘z‘b‘v'ﬁi"y'ﬂ 2.5 2.27 $i. 5.
Acenaphthene-d10. (mtemal Standard Recovery) 2.8 2.47 99, 14.
Phenanthrene- dle {Internal stanﬂard Recovery) 2.5 2.29 92. 17,
Chzyseneedlz (In:ernai Stmégxdjbeaovezyl 2.5 2.66 106, 18.

Lab Certifications: CAELAP #15§§f}‘ UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

Py

IRV

MSDS/09 2 803D
DET/eqtedt

A~ Egua’ Deportor 1, B0 b
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REPORT OF LABORAT ORY ANALYSIS

e el o (805) 389-1353
meﬁa 93012 ' FAX (80S) 3B9-1438

AT Seathern Califernia :
e 4765 Calle Quetzal, Camiaril:

S o QC Batch ID: 525CA-0-100295-A
CLIENT: PACE, Incorporated - . R
Analyzed : 10/0%/95

Analyzed by: DI
Method - : EPA 525.2

Page 1 of 2

Semi-Volatile Organics in Drmking*”‘ﬁater o | g 1,2

Acenaphthylene® (2089€8) 0.1 No )
Alachlor’ - o (15972608) 1, Np
Aldrin e ' ‘ {308002} 0.1 p.1s]
Anthracene (120127) 0.1  ND
Atrazine - {191224%) 1. ND
Benz (a) aﬁ%hracme (56553) 0.1 " RD
Benizo (a)pyrene : {50328) 0.1 ND
Benzo (b) Fluoraithéne - (205992) 0.1 X
Benzo (ghiperylene it 0.1 2o
Bemo{k}ﬂuoram:m L T {atreee) 0.1 "D
Chrysene ' o ' ' o {2ieme) 0.1 . RD
Dilz- emﬁhexyi?adnpate Corirbeagsl g, ) Cio)
‘Di (Zvethylhexyliphithalate SR ©oUT(IL78L7y 3. o R
Di-n-butylphthalaté a EE RN =1 T SRR W
Dibeng (SayantRracess IR ) OERT0) 0.1 hoin)
Diethylphthalate (84662) 5. boie)
Dimethylphthalate {131113) 5. ¥D
Endrin {72208) 0.1 ND
Flucrene {86731) 0.2 XD
Heptachlex (76448) 0.03 ND

lab Certifications: CAELAP #1%98; UTELAP #E-142; AZELAP #AZ0162; ALA #013€-01; L.A.Co.CSD $10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Sample Preparation on 10/02/9%5 by MZ using EPR 525.2

(2) Analyzed by GC/MS Selective Ion Menitoring

16/11/8%
MSDS /1008120
DET/edredt




'REPORT OF LABOR:A'TORY ANALYSIS

Southern California Laboratery . (805) 3B9-1353
4765 Calle Ouetzal,: Camarillo, msfm 53012 FAX (805) 389-1438

N _ R QC Batch ID: 525CA-0-100295-A
CLIENT: PACE, Inccrporated ‘ ' '

Analyzed : 10/05/95
Analyzed by: DI
Mathod + EPA 825.2

CONSTITUENT ) {CAS RN) *PFQL RESILT NOTE
U ug/L ua/L
Heptachlor epoxide {1024573) 0.04 w
Hexachlorobenzene (118741) 0.5 w
Hexachlorogyclopentadiene {77474) 0.1 D
Indenc(l,2,3-cdipyrene (193395) 0.1 18]
Lindane {Qamma-BHT) {(5889%5) 0.2 )
Methoxychlor (72438) 10. is)
Phenanthrene , (85018) 0.1 LN
Pyrene u (125000) 0.1 »
Simazine (122348) ‘X o
Perylene-di2z (Surrogate Recovery) 1.
Acenaphthene-di0 (Intemmal Standard Recovery) - 98.
Fhenanthrene-410 (Intermmal Standard Recovery) 85.
Chrysene-di2 (Intemmal Standard Recovery) 75,

Lab Certifications: CAELAP §1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' wexe not detected at or above the listed PQL (Practical Quantitation Limit)

10/11/95%
MSD5/100812D -
DET/edtedt RN

TEL BOS-389-1353



| ageom OF LABoamaY ANALYSIS

Southern California Laborstory ° o (805) 389-1353
PR 4765 Calie Quetzal;” Chmkrills,” @ﬁitm&a !31’512 ' FRX (805) 389-1438

S QC Batch ID: 525CA-0-100285-A
CLIENT: PACE, Incorporated - -

: Analyzed : 10/05/9%
o - Analyrzed by: DI
Mathod : BPA 525.2

Semi-Volatile Organics in ﬁrmﬁmé Vater e 1,2
Acma.phtﬁylene ' i .75 110,
Alachlor! .87  103.

Aldrin .1 .04 82.
Anthracehe 1 81 100,
Atrazine'! 258 90,
Benz (a) &#ithracene 45 98,

45 98.
.35 94.

Benzo (ajPyrensa
Benzo (bifluorantheéne

T TP

SOOMUOMUEBISTIAOOCOODOH OO KOO
MUMNMUMUMMNUNMMNMBOOBODOBOBONOMNMND
MOAMUA VRV BOBBBSBRND G0N
MOV RE RN NRRNRDNMND DK
[ 74 3
-~}

Benzo (ghif) perylene .38 95,
Benzo (k¥flucranthene 95,
Chrysene .55  102.
Di [2-ethylhexyl) adipate 41 86,
Di {2-ethylhexyl)iphthalate 72 109,
Di-n-butylphthalste 00 120.
Dibenz (&) anchivacens 1 .54 102,
Diethylphthalate .62  10S.
Dimetrhylphthalate 71 €8,
Fluorene .1 44 98.
Heptachler .03 .61 104,
Heptachlor epoxide .04 45 98.

Lab Certifications: CAELAF #1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the ligted POL (Practical Quantitation Limit)
(1) Sample Preparation on 10/02/85 by MZ using EPA B25.2

{2) Analyzed by GC/MS Selective Ion Monitoring

16/11/98
MSD5/100510D
DET /edredt

TEL 305-388.1353
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- REPORT OF LABORATURY ANALYSIS

‘Southern California Laboritory s {805) 289-1353
o 4765 Calie Quatial, Wna, wuo&:ﬁa §3012 FAX (805) 389-1438

S - QC Bacch ID: 535(:1\-0-100295.1.\
CLIENT: PACE, Incorporated R .

Analyzed : 10/05/95

Analyzeﬁ by: DI
: EPA 525.2
Page 2 of 2
SAMPLE DESCRISTION MATRIN SAMPLED BY "' SAMPLED DATE RECEIVED
CONSTITUENT _ o o S ) *POL SPIKE RESULT SREC NOIE
' S : ug/L mrr o J{Q/L

Hexachlorcbenzene S 0.8 2.6 '2.50 © 100.
Hexachlorocyclopentadiene 0.1 2.8 2.14 86.
Indenoil, 2,3-cd)pyrene ' 0.1 2.5 2.37 85,
Lindanéme&S'BﬁC) 0.2 2.5 2.32 93,
Methoxychlor’ & : 10. 2.5 2.74 110.

‘PhenantHrene - - 0.1 2.5 2.57  103.

" Pyrene !’ N 0.1 2.5 2.66 108,
Perylené-di2 "{Surrogate Reccvery} 2.5 2.32 93,
heenapfithene <410 (Internal Standard Recovery) 2.8 2.14 86.
Phenanthrene-dif (Intemnal Standsrd Recovery) 2.5 2.17 87,
Chrysené-dl12 “{Internal Standard Redovery) 2.8 2.1% - 86,

. o P )

Lab Certificaticrs: CAELAD $1598; UFELAP #E-142; AZELAP #AZ0162; AZLA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL {Practical Quqﬁtitation Limit)

e
10/11/95
MSD5/100510D
DET/edtedt

TEL 805 3899353



" REPORT OF LABORATORY ANALYSIS

. Southern California Leboratory ‘ (80S) 389-1353

4765 Calle Quetzal, Camaxillo, cslifomia 93912 , FRX (805) 389-1438
SLTL A L TELDY Sl OC Batch ID: S525CA-0D-100288-A
CLIENT: PACE, Incorporated
CAVRE L L . Analyzed : 10/05/985

oL . Analyzed by: DI
- i Mathod : EPA 525.2

CONSTITUENT , . *PQI.. SPIKE  RESULT  &REC RPD NOTE
. o i pa/L AMOUNT Kg/l

Semi-Volatile Organics in Drinking Water i,2
Agenaphthylene 0.1 2.5 2.87 115, 4.3
Rlachlex ) i, 2.5 2.68° 107, 4.2
Aldrin -- 0.1 2.5 2.27 91, 11.
Anthracene 0.2 2.8 2.63 108, 4.7
Atrazine 1. 2.8 2.27 91, 0.88
Benz (s} anthracene 0.1 2.8 2.61 104, 6.3
Benzo (akpyrene 0.3 2.5 2.5¢ 102, 3.6
Benzo (b)) flusranthene 0.1 2.5 2.48 99, 5.4
senzc(gm}mwleae 9.1 3.8 2.40 96. 0.8¢
Benzo (k).flucranthene B « 2.8 2.58 103, ‘8.8
d‘xxysem o 0.1 s 8 2.65. 106. 3.8
Di (Z-ethylhewl}aézpate 8- ;2.8 2.81 112. 15,
Di (2-ethylhexyliphthalate 3, 2.8 3.43  137. 23.
Di-n-butylphthalate 5. 2.8 3.01  120. 0.33
Dibenz {gh) anthracene 0.1 2.5 2.58 103. 1.6
Diezhylphthalate 5, 2.5 2.67 107. 1.9
Dimechylphthalate 5. 2.5 1.82 73, 6.2
Fluorene 0.1 2.8 2.50 100, 2.4
Heptachlor 0.03 2.5 2.76 110, 5.6
Heptachior epoxide 0.04 2.5 2.62 105, 6.7

lab Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ016€2; A2IA #0136-01; L.A.Co.CSD #10187
+RESULTS listed &s 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
{1) Sample Preparation em 10/02/9% by MZ using EPA 525.2

{2} Analyzed by GC/MS Selective Ion Momitoring

10/11/958
MSDS/100511D
DET/edtedt

TEL BCS 385 1393



REPORT OF LABORATORY ANALYSIS

Southern Califoenia laboratory (805) 389-1353

4765 Calle Quetzal, Camarilio, Cilifofrila s3012 FAX (805) 389-1438

n _ OC Batch ID: 525CA-0-100295-A
CLIENT: PACE, Incorporated
Analyzed : 10/05/95

b Analyzed by: DI
Method : EPA 525.2

Page 2 of 2

OC SPIKE DUPLICATE o hgietos
CONSTITUERT - ' o "+PQL SPIKE RESULT &REC RFD NOTE
‘ T ug/L AMOUNY pg/L

Hexachlorcberizene 0.5 2.5 2,63 '105. 5.1
Hexachlorocyclopentadiene 0.1 ' 2% 2.31 9z, 7.6
Indeno(l;2,3-cd)pyrene : 0.1 2.8 2.38 95,  0.42
Lindane (Gamma - BHC) 0.2 2.5 2.48 99, 6.7
Methoxychlor . 10. 2.8 3.01 120, 5.4
Phenanthrene : 0.1 2.5 2.70 108. 4.9
Pyrene 0.1 2.5 2.7%  110. 3.3
Perylens-d12 (Surrogate Recovery) 2.5 2.30 $2. 0.87
Acenaphtlene-d10 (Internal Standard Recovery) 2.5 2.18 87, 1.9
Phenanthrene-dl0 (Internal ‘Standard Recovery) 2.5 2.15% 86, 0.53
Chrysene-di2 (Intexmal sr:mdaéﬁé Recovery) 2.5 1.98 7%, 8.2

lab Certificatiems: CAELAP &1598 UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND’ were m:st detected at or above the listed PQL (Praftical Quantitatiem Limit)

T F

10/11/85
MSDS/100511D
DET /edted:

) £
"
1

1
Ll

TEL BBS-385.1353
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T —— REPORT OF LABORATORY ANALYSIS
Southern California I.abcratqrgﬁ - . (805) 389-1353
4765 Calle Guetzal, Camarillo, Calzfoma 93012 FAX (805) 389-1438

. e PO
S ey, 3 sy

QC Batch ID: 525CA-0-100395-A
CLIENT: PACE, Incorporated
J o Analyzed : 10/06/95

Analyzed by: DI
Method : EPA 525.2

. e M%w“m“ L . ~
FEMICL U ANRLITAGAL FRROULLLS rage i QI &
, . o E2 AT
SAMPLE DESCRIPTION ) MATRIX = SAMPLED BY SAMPLED DATE RECEIVED

CONSTITUENT j ‘ o (CAS RN)  *IQL RESULT NOTE
| e o ug/L pa/L
Semi-Volatile Orgenics in Drinking Water 1,2
Acmaphtrylene (208268) 0.1 ND
Alachler, | ' {15972608) 1. D
Aldrin B (309002) 0.1 ND
Anthracene . (120127) 0.1 XD
Acrazine {1912243%) 1. ND
Benz (a)anthracene {56553) 0.1 D
Benzo(a)pyrene " {80328} 0.1 ND
Benzo (b} flucranthene .{205992) . 0.1 KD
Benzo(ghi)perylene .- (181242) 0.1 ND
Benzo (k) flucranthene .  (207089) 0.1 ND
Chzysene ‘ , . (218019) 0.1 WD
pifa- ewlhexylmdipate : .- (103231) 5. ND
Di (2-ethylhexyliphthalate (117817) 3. ND
Di-n-butylphthalate {84742) 5. HD
Dibenz (ah) anthracene {53703} 0.1 i3}
Diethylphthalate {B4662) 5. ND
Dimethylphthalate (131113} 5, 200
Endrin {72208} 0.1 4s)
Fluorene {86731) 0.1 ND
Heptachlor {76448) 0.03 N

Lab Certifications: CAELAP #1558; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Sample Preparation on 10/03/95 by MZ using EPA 525.2

(2) hnalyzed by GC/MS Selective Ion Monmitoring

10/12/9%
MSD5/100%18D
DET/edredt

vt An Equal Opporiumity Empiover

TEL: $05.385.1353
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T —— REPORT OF LABORATORY ANALYSIS
Southern California I.abcratqrgﬁ - . (805) 389-1353
4765 Calle Guetzal, Camarillo, Calzfoma 93012 FAX (805) 389-1438

. e PO
S ey, 3 sy

QC Batch ID: 525CA-0-100395-A
CLIENT: PACE, Incorporated
J o Analyzed : 10/06/95

Analyzed by: DI
Method : EPA 525.2

. e M%w“m“ L . ~
FEMICL U ANRLITAGAL FRROULLLS rage i QI &
, . o E2 AT
SAMPLE DESCRIPTION ) MATRIX = SAMPLED BY SAMPLED DATE RECEIVED

CONSTITUENT j ‘ o (CAS RN)  *IQL RESULT NOTE
| e o ug/L pa/L
Semi-Volatile Orgenics in Drinking Water 1,2
Acmaphtrylene (208268) 0.1 ND
Alachler, | ' {15972608) 1. D
Aldrin B (309002) 0.1 ND
Anthracene . (120127) 0.1 XD
Acrazine {1912243%) 1. ND
Benz (a)anthracene {56553) 0.1 D
Benzo(a)pyrene " {80328} 0.1 ND
Benzo (b} flucranthene .{205992) . 0.1 KD
Benzo(ghi)perylene .- (181242) 0.1 ND
Benzo (k) flucranthene .  (207089) 0.1 ND
Chzysene ‘ , . (218019) 0.1 WD
pifa- ewlhexylmdipate : .- (103231) 5. ND
Di (2-ethylhexyliphthalate (117817) 3. ND
Di-n-butylphthalate {84742) 5. HD
Dibenz (ah) anthracene {53703} 0.1 i3}
Diethylphthalate {B4662) 5. ND
Dimethylphthalate (131113} 5, 200
Endrin {72208} 0.1 4s)
Fluorene {86731) 0.1 ND
Heptachlor {76448) 0.03 N

Lab Certifications: CAELAP #1558; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Sample Preparation on 10/03/95 by MZ using EPA 525.2

(2) hnalyzed by GC/MS Selective Ion Monmitoring

10/12/9%
MSD5/100%18D
DET/edredt

vt An Equal Opporiumity Empiover

TEL: $05.385.1353



REPORT OF LABORATORY ANALYSIS

el Southern California laboratesy : {805) 389-1353
' 4765 Calle Quetzal, Camarille, ’ealifomza 93012 : FAX (805) 389-1438

= : QC Batch ID: 525CA-0-100395-A
CLIENT: PACE, Incorporated

Mnalyzed : 10/06/95
Analyzed by: DI

_ . Method : EPA 525.2
METHED BLANK
REPORT OF mlivfocan resoifs Page 2 of 2
SAMFLE DESCRIPTION o MATREE SAMPIED BY SAMPLED DATE HECEIVED

CONSTITUENT {ChAS RN} *POL RESULYT ROTE
: pg/L pg/L
Heptachlicr epoxide © {1024573) .04 KD
Hesachlorchenzene {118741) 0.5 ND
Hexachloreoeyclopentadiene {77474) 0.1 ND
Indeno(1,2,3~cd) pyrene {193395) 0.2 h2is]
Lindane {(Garina - BHC) (58899) 0.2 ND
MethoxycHlor {72433) 10. D
Phenanthrerie ‘ (85018) 0.1 ia)
Pyrene ' {125000) 0.1 i
Simazine {122349) 1. i)
Perylene-diz (Surrogate Recoveryi 87.
Acenaphthene-di0 (Internal Standard Recovery) 102,
Fhenanthrere-dil0 (Internal Standard Recovery) 93.
Chrysene+di2 (Inteynal Standayd Recovery) 70.

Lab Certificaticns: CAELAP #158%8; UTELAP #E-142; AZELAP #AZ0162; A2LA #013€-01; L.R.Co.CSD #10187
+*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantiration Limit)

10/12/9%
MSDE/100518L
DET/edtedt

An Equa! Opportunny Empicye:

-

¥

¥

3
-
v
v 3
l-“=., -
[ -

Rail
-
fri



nce:
l MOCE®PORAYTED

REPORT OF LABORATURY‘KNALYSIS

= Southern California laboratory
4765 Calle Quetszal, Camarillo, mlitamia 93012

CLIENT: PACE, Incorporated

(805) 389-1353
FAX (805) 389-1438

QC Batch ID: 525CA-0-100385-A

Analyzed : 10/05/95
Analyzed by: DI
Mathod s+ EPA 525.2
Page 1 of 2

7*PQL

SPIRE RESULT

CONSTITUENT %REC NCTE
Hg/ % AMDUNT ug/L
Semi-Volatile Organics in Dyinking Water : 1,2
Acenaphthylene 0.1 2.5 2.64 108,
Alachlor 1. 2.5 2.68 107,
Aldrin 0.1 2.5 1.49 76,
Anthracene .1 2.5 2.58 103,
Atrazine 1, 2.5 " 2.53 101,
Benz {a)anthracene 0.1 2.5 2.67 197,
Berizo(a] pyrene 0.1 2.5 2.71 108,
Benzo (b) flucranthene 0.1 2.5 2.65 106,
Benzo (ghi) perylene 0.1 2.5 2.77T 0 111,
Benzo (k) £lucranthene T | 2.5 2.63 105,
Chrysene . . 0.1 2.5 2.77 i\,
Di (2-ethylhexyl) adipate K, 2.8 2.84 114,
Di {2-ethylhexyl)phthalate 3, 2.8 3.17 127,
Di-n-butylphthalate E. . 2.5 2.96 118,
Dibenz {ah)} anthracene 0.1 2.5 3.17 - 127.
Diethyliphthalate 5. 2.5 2.58 103,
Dimethyiphthalate s, 2.5 1.71 68,
Fiuorene 0.1 2.5 2.43 97,
Heptachlor 0.03 2.5 2.69 108,
Heptachlor epoxide 0.04 2.5 2.50 100,

Lab Certificaticns: CAELAP #1598; UTELAP #F-142; AZELAP #AZ0162; A2LR #0136-01; L.A.Co.CSD #10187

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
{1} Sample Preparation om 10/03/9% by MZ using EPA 525.2
{2) Analyzed by GC/MS Selective Ionm Monitoring

10/12/95%
MSDE/10051€6D
DET/edtedt

TEL: 805.389.1353

An Equai Opportunity Emplayer



REPORT OF LABORATGRY ANALYSIS

B ' Southern Califomia laboratory .- o {805) 389-1353
4765 Calle Quetzal, Qwar:.l}.n. C:llafomi& 93022 FAX (805) 389-1438

S RPN QC Batch ID: 525CA-0-100395-A
CLIENT: PACE, Incorporated

S S Analyzed : 10/05/95
o, Analyzed by: DI
. Method : EPA 525.2

. SPIKE
REPORT OF mmm RESULTS - Page 2 of 2
QC SPIKE Agaacus
CONSTITUENT ) o , _ *POL SPIKE  RESULT  SREC NOTE
s #g/L AMOUNT pg/L
Hexachlorchenzene 0.5 2.5 - 2.39  96.
Hexachlorocyclepentadiene 0.1 2.8 1.99 80.
Indenoil, 2, 3-gd)pyrene 0.1 2.5 2.87 115,
z'..:.ndmetsamarﬁif.') 0.2 2.5 2.35 94,
Methoxychlior - 0. 2.8 3.08 123
Phemnt;';rene : 0.1 2.5 2.60 104,
Pyrene 0.1 2.5 2.91  108.

— _pgxylene d:l.z (Surrogate Recovery) 2.8 2.34 84,
Acenaphmem dm {Internal Standard Recovery) 2.% 2.37 9s.
thanthrene d;.G {Internal Standard Recovery) 2.8 2.30 82,
Chzysene -d12 {;ntemal Stmdard Recovery) 2.8 2.18 87.

Lab Certificaticns: CAELAP $1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

Bk S

10/12/95
MSD5/100516D
DET/edredt

An Equal Dpportuny Employer

TEL: $05-389-1383



et e

- REPORT OF LABORRT&&Y‘*‘ANALYSIS

. Southern Califormia Laboddfdgy i+ 7 "¥e® fel o -0 o
e 4765 Calle QuetzEal, Cémarilic, wu&rﬁu §3m '

(805) 389-1353
FARX (805} 389-1438

S QC Batch ID: 525CA-0-100395-A
CLIENT: PACE, Incorporated S

i Analyzed : 10/05/9%
S ‘ Analyzed by: DI

o Method  : EPA 525.2
i, w} St 8 g
REBORF OF MALFIICRY mEsours Page 1 of 2

_SRMPLED BY

Acenaphithylene 0.1 2.5 476 110, 4.4
Alachlor! 1. 2.5 2:79 112, 4.

Aldrin 0.1 2.5 1.8 73, 4.7
Anthracene 0.1 2.5 2.60 104, 0.7V
Atzazine 1. 2.5 2.85 114, 12,

Benz (a) anthracene 0.1 2.5 2.61 104. 2.3
Banzo {a)pyrene 0.1 ‘2.8 2.57 103, 5.3
Benzo (b} flucranthene © 0.3 ¢ 2.8 2.51  100. 5.4
mutgu;fw.r.y.;mlc LY 2.5 2.5% a 104, £.7
Behzo{k‘)flmanthem 0.1 2.8 2.53 101, 3.9
Chrysene 0.1 2.8 2.62 108, 5.6
Di (2-ethylhexyl)adipate 5. 2.5 2.81  1i2. 1.1
Di{2-éthylnexyl] plithalate - 3. T 2.5 3,10 124. 2.2
Di-n-butylphthalate 8, 2.5 3,08 123, 4.

Dibenz {(gh) anthracene 0.1 2.5 2.85 114, 1.

Diethylphthalate 5. 2.5 2.70  108. 4.5
Dimethylphthalate 5. 2.5 1.82 73. 6.2
Flucrane 0.1 2.8 2.48 99, 2.

Heptachlor 0.03 2.8 2.83 113, 5.1
Heptachlor epoxide 0.04 2.5 2.65 106. 5.8

Lab Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ0162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitaticn Limit)

(1) Sample Preparation on 10/03/95 by MZ using EPA 525.2
{2) Amalyzed by GC/MS Selective lon Menitoring

10/12/95

Wi

MSDS5/100817D
DET /edted:

m sos m 1353'

An Equal Goportunity Emplover
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T oot - REPORT OF LABORATORY ANALYSIS
.oz  Southem California Laboratory It (805) 389-1353
4765 Calle Quetszal, éamrino, cslifomia 5012 FAX (805) 389-1438
3o R 4
QC Batch ID: 525CA-0-100385-A
CLIERT: PACE, Incorporated ‘ ’
B
L S Analyzed @ 10/05/9%
s Analyzed by: DI
B 7 Method : EPA 525.2
REPORT OF ANALVITCAL RESULTS Page 2 of 2
SAMPLE DESCRIPIION R pTRIX | SAMPLED BY SAMPLED DATE RECETVED
QC SPIKE DUPLICATE ... houeews > . -
CONSTITUENT | | o *POL SPIXE  RESULT ¥REC RPD NOTE
' . _4g/L RMOORT | Ha/l
Hexachlorcbenzene 0.% - - 2.56 102. 6.9
Hemd';logcqclcpentad:ene 0.1 2.5 2.08 83. 4.4
Indeno(l,2,3-cd)pyvene G.1 2.5 2.66 106, 7.6
Lmdane!t?%nm-nﬂm L 0.2 2.5 2.47  99. 5.
Metho:qrd}lcr . 30, 2.5 3.12 135, 1.3
Phe:mthxgne _ ' 0.1 2.5 2.65 106. 1.9
Pyrene 0.1 2.5 2.69 108, 0.74
Perylene: Ydi2 {Surrogate Recmry) 2.5 2.22 89. .3
Acenaphthéne-d10 (Intemal Staridard Recovery) 2.5 1.99 80.  a7.
Phenanthrene-dl0 (Internal’ Etasﬁird Recovery) 2.5 2.00 80. 14.
Chrysene-d12 (ntetnal st&:a‘gr& Recovery) 2.5 1.3 717. 2.

K &«,

Lab Cert:.f:.catlms ‘CRAELAP éfsﬁe” U’IELAP $£-142; AZELAP #AZQ162; A2LA #0136 01; L.R.Co.CSD #10187
*RESULTS listed as 'ND' wefe ‘r&bt ‘detected at or above the listed PQL (Practical Quantitation Limit)

e
B
10/12/85%
MSD5/100517D
DET/edredt
e An Equai Qpportunity Employet

TEL: 395-339-1'353.



REPORT OF LABORATORY ANALYSIS

o Scut:harn California Laborstory - (805) 389-1353
A 4765 Calle Quetzal, Mit‘%’f’%ﬁm{u 93012 SR FAX (805) 389-1438

U _ QC Batch ID: 525CA-0-092795-A
CLIENT: PACE, Indcfporated

h—-‘l.’-zsd . Qellzgllgs
hnalyzed by: DI -
Method : EPA 525.2

ﬂgll- #g/L
LD
Semi-Volatile o::ganics in Drinking Water o 1,2
Acenaphthylene {(208968) 0.1 ¥
Alachlor | ” (15972608} 1. o
Aldrin o (309602) 0.1 KD
Anthracens ’ ' (120127 0.1 ~ W
Atrazine - (1913249} 1, HD
Benz (a)anthracene {56553) c.1 1w
Benze(a}py:mw ' (50328) | ©C.1 ND
Benzo {b) flucranthene . (205982) o1, ND
Benzo (ghi)perylene : ‘ (191242)_" R KD
Benzo (k) flucranthene - {(267089) 0.1 ND
Chrysene ' o , ’ 218019y 0.1 ND
Di (2-ethylhexyl) adipate . . . {103231) 5. ND
Di cz-et:hylhexy"l}phﬁmlate o CooAazeim 8. ND
" Di-n-butyiphthilate ‘ o “(84742) 5. " ND
Dibenz (ah) anthracene {53703) 0.1 ND
Diethylphthalate {84662) 5. ND
Dimethylphthalate (131113) 5. ND
Endrin {72208) 0.1 ND
" Fluoremne {86731} 0.1 ND
Heptachlor (76448) 0.03 ND
lab Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ0162; AIA #0136-01; L.A.Co.CSD #10187
*RESULTS ligted as 'ND' were not dstected at or above the listed PQL (Practical Quantitatiem Limit)

{1) Sample Preparation on 09/27/95 by HK using EPA 525.2
(2) Analyzed by GC/MS Selective Ion Mmitoring

11/17/9%
MSDS/092804D
DET/edtedt

4785 Jabe Quelzai ) . o " An Equal Gpporwnity Employer
Cama-to CA 93072
TEL: #65-389-1353

A weE e

FAX 805-385.8514
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REPORT OF LABORATORY ANALYSIS

e Scuthern California Laboratory . :
: 4765 Calle Quetzal, Camarillo, Cali.tamia 93012

CLIENT: PACE, Incorporated

(805) 389-13%3
FAX (208) 389-1438

QC Batch ID: S525CA-0-092795-A

Analyzed : 08728795
Analyzed by: DI
Mathod '+ EPA 5258.2
METHOD BIANK
REPORT OF - ANMALYTICAL nﬁéaurs Page 2 of 2
SAMPLE DESCRIPTION 3 . MATRIX . .  SAMPLED BY SAMPLED DATE RECEIVED
e ]
METHOD BLANK Aqueoys
CONBTITUENT (Cas ”R) *POL RESULT NOTE
#a/L rg/L
Heptachlor epcxide . 43024573) .04 .. ND
Hexachlorchenzene {118741) 0.5 m
Haxachlorocyclcpentad;ene (77474) 0.1 RD
Indeno(l 2.3- ad)pyrene (193395) 0.1 ND
Lindane (Ganm&mc} {58899) 0.2 M
i&tnwgrcn" ovehlor {72435) id. o
P!mazz!:hrene . {85018) 0.1 ) 1n)
Pyxene : {125000) 0.1 1)
Simzuxm {122349) 1. . HD
Perylene ~d12 (Surrogate Recovery) 89,
Acenaphthene- -d10 {Intemal Standaxd Recovery) 92,
Phemnthrene di0 (Internal Standard Recovery) 82.
Chrysene- -d12 {Internal. Standaxd ngcovery) 82.
Lab Certifications: m #1558; GTELAP $E-142; ATELAP $AZ0182; AZLA 6136 Ci; L.A.Co.CS0 #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limi

11/17/95
MSD5/0%2804D
DET/edtedt

£765 Ca's Quelzal
Cemardio CA 930172
TEL: §05-329-1352

Fhu mer ams s s
tAA BUSZ-30¥-¥014

An Equal Opporunity Employer

it)



REPORT OF LABORATDRY ANALYSIS

- 5§
f if’ggf, o v

% Southern California Laboratory o {805) 389-1353
T TR 4965 Calle Quetéal, 'Camaxfilo, eaiifmia 93&12 ' FAX (805) 389-1438

QC Batch ID: 525CA-0-092795-A
CLIENT: PACE, Incorporated : :

- Analyzed : 09/28/95
Znalyzed by: DI
 Method : EPA $25.2

v&umuw b e i Bl S T R N
Acenaphthylene 0.1 2.8 2.09 84,
Alachlor o 1. 2.5 2.63  105.
Aldrin ‘ 0.1 2.5 2.03 81,
Anthracene ' 0.1 2.5 2.44° 98,
Atrazine 1. 2.5 2.43 97.
Benz (a) anthracene 0.1 2.5 2.0¢  82.
Benzo (a) pyrene 0.1 2.5 2.07 83.
Benzo (b) £1ustanthene 0.1 2.5 2.16  86.
Benzo (ghi)petylene 0.¥ 2.8 2.08 82,
Benzo (k) fludranthene ©9.1Y 2.5 2.19 88
Chrysene - 0.1 2.8 2.086 82.
Di {2-ethylhexyl) adipate 5. 2.8 2.12 8s.
Di (2-gthylhexyl)phithalate 3. 2.8 2.88 115,
Di-n-butylphthalate’’ 5. 2.5 2.57  103.
Ditenz'(sh)anthraickne 0.1 2.5 2.15  86.
Diethylphthalate 5. 2.5 2.22 89.
Dimethylphthalate g, 2.5 1.47 5%,
Fluyorene 0.1 2.8 2.18 B87.
Heptachlor 0.03 2.5 2.45  98.
Heptachlor epoxide 0.04 2.5 2.44 S8.

1ab Certificaticns: CAELAP #15%6; UTELAP #E-142; AZELAP #A20162; A2LA #0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Sample Preparation on 09/27/85 by HK using EPA 525.2

{2) Analyzed by GC/MS Selective Ion Monitoring

11/17/85

MSD5/092802D
DET /edtedt

7R3z An Equat Opportynity Employer
Zampnie CAB30NZ .
TEL: 805-3839-1353

FAY E09-38%-6%514
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REPORT OF LABORATO‘ﬁv ANALYSIS

2% gouthern California Laboratesy ' (805) 389-1353
T 4765 Calle Quetszal, Cambi¥iils, c&ﬁf“&mu 93012 FAX (805) 389-1438

: : QC Batch ID: 525CA-0-092795-R
CLIENT: BACE, Incorporated AT e
dE oAt R Analyzed : 09/28/95

Analyzed by: DI
Method : EPA 525.2

L Qoseme
REPORT &F ARALYTICRL fitsuils™ Page 2 of 2
wes sy wmn C o swums 9w ove momm

CONSTITURNT . *POL SPTKE  RESULT  $REC NOTE
: . S ua/L AMDUNT Hg/L :
Hexachlorobenzene 0.8 - 28 ©2.12  8s.
mdﬂomc?clopéntadlene 0.1 2.5 2.04 82.
Indeno(l, 2;3-cd) fyrene 0.1 2.5 2.03 81.
LiffSiane (Gamna-BHC) : - 0.2 2.5 2.45 98.
Methoychler o ‘ 10. 2.5 2,47 49,
Phenanthrefie’ ' 0.1 2.5 2.41 96
Pyrene 0.1 2.8 2.54°  102.
Simazine 1 2.5 1.23° 49,
Perylene-dl2 (Surrogate Recovery) 2.5 2.16 8%,
Acenaphthene-d10° {Internal Standard Recovery) 2.5 2.15 - 86.
Phenanthrene-dl0 ' {Internal Standard Recovery) 2.5 1.93 1.
C&n:ysene ~d12 (Intemal Stanéai‘d Recoveﬁry) 2.5 2.21 88.

Lab Certifications: CAELAP #1598; UTELAP #E-142; AZELAP #AZ0162; A2LX #0136-01; L.A.Co.CSD #10187
*RESULTS listed ag’ 'HD! were not detected at or above the listed PQL (Practical Quantitation Limit)
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REPORT OF LABORATORY ANALYSIS
e Southern California I.aboratoxy L (805) 389-1353
i e 4765 Calle Quetzal, Camarillo,: ﬂuz.itamia 93012 FAX (B0S) 389-1428

. o . QC Batch ID: 525CA-0-092795-A
CLIENT: PACE, Incorporated ‘ :

Analyzed : 09/28/95

. Analyzed by: DI
e ) Mathod : EPA 525.2
QC SPIG :
REPORT OF AMALYTICAL RESUITS - Page 1 of 2
SAMPLE DESCRIPTION . MRTRIY. SAMPLED BY SAMPLED DATE RECEIVED
e e e ]
QC SPIKE DUPLICAIE Agquecus.. .
CONSTITUENT *pQL, SPIKE RESULT ¥REC RPD NOTE
Ko/l AMOUNT Hg/L
Sa-rc:.#:clatiie,ergar..cs in Drinking Wateyr 1,2
Acenaphthylene 0.1 2.5 2.18 B7. 4.2
Alachlor 1, 2.5 . 2,70. 108. 2.6
Aldrin 0.1 2.5 2.00  80. . 0,99
Anthracene 0.1 2.5 2.47 99. 1.2
Atragine - 1. 2.5 2.65 106. 8.7
Benz {a} anthxacene 0.1 2.5 2.04 82. Q.
Benzo (a) pyxene 0.1 2.5 2,15 86. 3.8
Benzo (b) fluoranthens 0.1 . 2.5 - S2.32 $3. 7.1
Benzo(ghi)perylune 0.2 . 2.8 2.19 88, 6.6
Benzo (k) £lucranthene 0.1 2.5 2.1% 8s. 0.
Chrysane Q.. . 2.5 2.07 83. 0.48
Di (2-ethylhexyl)adipate E. 2.5 2.08 83, 1.9
Di (2-ethylhexyl)phthalate 3, 2.5 2.68 107, 7.2
Di-n-putylphthalate 5. 2.5 2.64 106, 2.7
Dibenz (ah) anthracene 0.1 2.5 2.32  83. 7.6
Diethylphthalate 5, 2.5 2.35 4. 5.7
Dimethylphthalate 5. 2.5 1.61 64. 9.1
Endrin 0.1 2.5 1.21 82.
Fluorene 0.1 2.5 2.29 82. 4.9
Heptachlor 0.03 2.5 2.6% 106. 7.8

Lab Certifications: CRELAP #1598; UTELAP $#E-142; AZELAP #AR20162; ALA $#0136-01; L.A.Co.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL {Practical Quantitation Limit)
(1) Sanple Preparation on 03/27/9% by HK using EPA 535.2

{2) Analyzed by GC/MS Selective Ion Monitoring

11/17/9%
MSD5 /092803D
DET/edtedt

1753 Le' ¢ Guetaal An Equal Opportunity Employer
Tawgrin T4 93007
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| REPORT OF LABORATORY ANALYSIS

Suouthern California Laboratory {805) 385-1353
4765 Calle Quetzal, Camarillo, Californim 93012 FAX {805) 389-1438

QC Batch ID: 525CA-0-092795-A
CLIENT: PACE, Incorporated

Analyzed : 05/28/95
Analyzed by: DI '
Methoed : EPA 525.2
OC SPIKE
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
o e e e e e —— ]
QC SPIKE DUPLICATE Npasous
CONSTTTUBNT *POL SPIKE RESULT $REC RPD NOTE
pg/L AMOONT ug/L
Heptachlor epuxide 0.04 2.5 2.54 102 4.
HRexachlorchenzene 0.5 2.8 2.24 80. 5.5
Hexachlorcecyclopentadiene 0.1 2.5 2.12 85 3.8
Indenc(i,2,3-cd)pyrene 0.1 2.5 2.19 88 7.6
Lindane (Gamma -BHC) 0.2 2.5 2.55 102 4.
Methoxycnior i0. 2.5 2.48 g5 0.4
Phenanthrene 0.1 2.5 2.46 98 2.1
Pyrene 0.1 2.5 2.56 102, 0.78
Simazine 1. 2.8 1.29 52. 4.8
Perylene-dl2 {(Surrcgate Recovery) 2.5 2.27 g1. 5
Acenaphthene-dit {Intemmal Standard Recovery) 2.5 2.47 99, 14
Fhenanthrene-d10 {Internal Standard Recovery) 2.5 2.28 92. 17
Chrysene-d12 (Internal Standard Recovery) 2.5 2,66 106. 18
Lab Certifications: CRELAP #1 5“ 8; UTELAP #E-142; AZELAP #AZ0162; ALA #0136-01; L.A.C0.CSD #10187
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

11/17/9%
MSDE /092803D
DET/edtedt
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