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2701 Prospect Park Drive
Sacramento, California 95670

Tel: (916) 444-0123
Fax: (916) 635-8805

www.brownandcaldwell.com
7 December 2004
BROWN axp
CALDWELL Ms. Meegan Nagy

US Army Corps of Engineers
Sacramento District

1325 J Street
Sactamento, California 95814 1017/124785-005
Subject:  Storm Drain Investigation Letter Memorandum, Former Benicia

5=
Arsenal, Benicia, California

Dear Ms. Nagy:

This letter memorandum presents Brown and Caldwell’s results from the sampling
and preliminary investigation of shallow storm water catch basins located in the

mndustrial area at the former Renicia Arcenal {Arcenal), The data md}cate that the
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. storm water drain system intercepts shallow groundwater in the industrial area, and
contaminated groundwater 1s infiltrating into the storm drain system.

This letter memorandum begins with an introduction. The introduction includes a
description of the events that lead to investigating the storm water drain system in
the industrial area and includes the purpose of the investigation. After the

A

tend +4 s
introduction, each investigative purpose stated in the introduction is discussed.

A summary of the investigation with conclusions is included at the end of this
letter memorandum.

INTRODUCTION

Analysis of the Expanded Site Investigation (SI') results indicated that shallow
(<15 feet below ground surface [bgs]) groundwater contamination does not extend
past a line just south of the 50 Series Complex and Building 165 (Figure 1). On

9 August, 2004, Brown and Caldwell conducted a preliminary inspection of storm
drain catch basins nearest to czuau.ug chaOz“‘uEu:ns in the area. Based on this
inspection, it appears that the storm water drain system may be in communication
with the shallow groundwater table. These findings were presented to the

US Amy Corps of Engineers, Sacramento District (USACE) on 13 August, 2004.

. ! Brown and Caldwell. 2004. Expanded Site Inspection, Former Benicia Arsenal, Benicia, California. Peepared for the U.S.
Army Corps of Engineers. Preliminary Draft.
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As a result of these findings, USACE requested Brown and Caldwell to sample
selected storm drain catch basins and piezometers to determine if contaminated
groundwater was infiltrating into the storm water drain system. A letter workplan®
was submitted to and approved by the USACE on 19 August, 2004. The first
round of water samples were collected on 17 September, 2004. Based on the
results from the first sampling event, a follow-up investigation was planned to
collect additional water samples and information’. The second round of water
samples were collected from storm drain catch basins on 28 October, 2004.

The purpose of these investigations was to collect data for the following reasons:

e to evaluate the route of storm water discharge from the Arsenal industrial area;

#n 1 + A Errm
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Arsenal industrial area;

, » to review the City of Benicia’s National Pollutant Discharge Elimination
‘ System (NPDES) permit for the discharge of storm water;

s to collect and evaluate water level measurements in selected piezometers and
the catch basins;

e to sample these piezometers and th
p p
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e to evaluate if storm water upstream, within, and downstream of the Arsenal
industrial area is contaminated.

STORM WATER ROUTE OF DISCHARGE FROM
THE ARSENAL INDUSTRIAL AREA

The catch basins for the storm drains were first mapped on the USACE General
Storm Drainage Map, dated 1958. Aftet the decommissioning of the Arsenal in
1964, the new landowner of the storm water drain system, the City of Benicia,
adopted this map. In the Industrial area, the Army storm water drain system

z Brown and Caldwell. 2004. Storm Drain Investigation Letter Workpian. Prepared for the U.S. Army Corps of Engineers.

August 19
. 3 Brown and Caldwell. 2004. Addendum to Storm Drain Investigation Letter Workplan, Former Benicia Arsenal, Benicia,
California. Prepared for the U.S. Army Corps of Engineers. October 20
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included a series of concrete catch basins connected with corrugated steal pipe and
then drained into the Carquinez Strait through two tide gates. These tide gates are
labeled “TIDEGATEO1” and “TIDEGATE02” on Figure 1. The City of Benicia

t.ha.ugcd the uususnl system uy abauduﬂii‘g a line in 1980 that once connected to

TIDEGATEO2. A new line was installed with a sump labeled as “SUMPO01” and
the outfall is labeled “SSPO10OUTFALL” on Figure 1.

The catch basins and piezometers discussed in this memorandum ate organized
into four groups (Table 1) based on similar routes of storm water discharge. The
associated piezometers in the group are the closest groundwater sampling points

. ) 5N ix tratand Afeme tha Alacacs hatldians +4

{0 the storm water u.uuu uuca Each gxuup is nained aftex the closest ouLGing 1o

the system (e.g., B165SDO01 is near Building 165). The four groups of catch
basins, from west to east as shown on Figure 1 are the following:

1. Building 165 Group — with associated piezometer PZ-2 and located within the
Lowlands or former marshland. Water in the lowlands is typically brackish
to saline.

2. Building 91/161 Group — no piezometers were sampled associated with this
group. These catch basins are located within north of the Lowland boundary
~ or in the Highlands where water is typically fresh.

3. Building 116 Group — no piezometets were sampled associated with this
group. This group of catch basins is within the Lowlands and water is typically
brackish to saline.

4. Building 56A/89 Group — with associated piezometers BO57AHP005 and

DALY ATITDNNL fomann 1] L e -~ ~
DU /AN UVUL {3aimpied il 1991; ficat Buddms 56A (p.srt of the 50 Series

Complex), and piezometer PZ-5 associated with the storm water drain system
near Building 89. These catch basins are straddled along the Lowland and
Highland boundary. Therefore, water in this area could be fresh to brackish.

Arrows on the storm drain lines indicate the ditection of water flow (Figure 1).
The Building 165 Group transmits water from the City of Benicia (labeled “dry

cutcn on the "LTI'ES .‘un‘.“l from a residential area uULLh (814 f Building 165 {catch
/ AE LU \va

basins CITYSD02 and CITYSD03). The connection of the storm water drain
lines from the residential area to the line that connects to the “dry ditch” is not
clear. Army and City of Benicia maps indicate these two lines connect at catch
basin B165SDD19, but the line sizes observed in the catch basin do not match.
Therefore, a question mark has been placed on the line segment next to

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc

_



4%%@&11%%9

L Tata V|

December l' 2004

Page 4

B165SD19. The Building 165 Group eventually joins the lower part of the
Building 91/161 Group at storm drain B154ASDO01. This water then flows into

the Building 116 Group.

The Building 116 Group also receives water from the Bottle Hill (Figure 1). The
storm water is collected and stored temporarily in SUMP01 before it is pumped

out tr\nra_tr‘ the Caraninez Strait

WU ALyt L Dulalt.

The Building 56A /89 storm drain line transmits water solely from the 50 Series
Complex, in which building 56A is the southernmost building. This storm drain
line then flows toward Building 89 and turns south to flow out to
TIDEGATEO1 (Figure 1).

Based on the City of Benicia and the 1958 Army storm water drainage maps,
TIDEGATEO01 receives storm water from the east side of the industrial area
including the 50 Series Complex, businesses along Jackson Street and Tyler Street,
the hills north of these streets, and Building 48 (Figure 1) (Building 48 is not

. shown on the figures provided in this memorandum but is located approximately
300 feet east of Building 88.). The connection to TIDEGATEO01 from storm
water draining from the businesses along Jackson Street and Tyler Street, the hills

north of thece streets nnr‘ Ruildine 48 could nat he canfirmed Floaw was
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observed on the east side of Buﬂdmg 89, but the water in the next downstream
catch basin (B089SD01) was not flowing. As a result, a question mark has been
placed along this segment of storm drain line east of catch basin B089SDO01.

LOCATE AND INSPECT STORM DRAIN CATCH BASINS
IN THE INDUSTRIAL AREA

Locations of the storm drain catch basins were then identified in the field, if
possible, and are shown on Figure 1 in grey. Several measurements were collected
from the catch basins: depth of the basin, the number of inlet/outlet pipes visible,
depth to the pipes, and the general orientation of each pipe. These observations
are summarized in Table 1. Although the storm water catch basins are shown on
the figures as connecting, these connections are not certain. As stated above,
there are some discrepancies between the City of Benicia’s storm water drain map
and the 1958 Army map; however, the information in this investigation is believed

to be accurate based on field observations.

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc

_+J




ACLRILLIUCL 1y 2\IV

Page 5

REVIEW OF THE CITY OF BENICIA’S NPDES PERMIT
FOR THE DISCHARGE OF STORM WATER

Phone calls were made to the Regional Water Quality Control Boatd San
Francisco Bay Region regulatory agency for NPDES permits to determine the
status of any permit. At the date of this letter, the City of Benicia is finalizing
their draft version of the NPDES permit that will include Waste

Discharge Requirements.

WATER LEVEL MEASUREMENTS IN PIEZOMETERS
AND CATCH BASINS

Table 1 summarizes the depth to water in the catch basins for both sampling
events. The locations of piezometers sampled for this investigation were surveyed
after their installation. The elevation and locations of the catch basins were
estimated in the field based on the elevation of nearby wells and are accurate to
» within about 0.5 to 1 feet. Using the estimated elevations, it was observed that the

. elevation of the top of the water in all the catch basins was about 1 foot below the
top of the water table that was measured in the associated piezometers. Therefore,
groundwater could flow into the catch basins.

Water was observed in all of the catch basins during the first sampling event
(August and September 2004) and water was flowing in catch basin B56ASDO02.
Since the catch basins were observed at the end of the dry season, the catch basins
probably contain groundwater.

Between sampling events, up to 3.59 inches of rain fell in the area. Approximately
n A inechee nf rain was recorded durine Sentember 2004 and abnut 3 19 mches Of

G Aadls O Lalll Was ACLOLRLE L2223 8 »hp = =

rain was recorded during October 2004 (N ational Climatic Data Center,
San Francisco Airport). As a result, the salinity of the water in the catch basins

decreased after the precipitation.

The second monitoring event in October 2004 was expanded to measure the water
levels and sample additional catch basins that were not sampled in

September 2004. Most of the catch basins had watet in them during the

October 2004 sampling event, and water was flowing in catch basins B089SD02,
B089SD03 and B089SD04. The ditch west of the industrial area was dry. Water

was draining from the foothills above the industrial area in the storm drain north
~f Riilding 01 and wae nat drainine from CITYSDO2. The catch basing had water

VL Uuuu.uls 41 QLU WaS LIt VLIl AALAAR Rl & 2RSS, S A0 BAERRS TERSSIS SAE

. in them regardless of the amount of recent precipitation indicating that
groundwater remained in the catch basins.

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc
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STORM WATER CATCH BASIN AND
PIEZOMETER WATER SAMPLING

There were two sampling events for this investigation as described below.

. The figst samphng event was on 17 September, 2004. For this event, water
levels and the number of inflow and outflow pipes were observed in eight
storm drain catch basins. Water samples were collected and analyzed for
general water chemistry (anions [nitrate, chloride, sulfate] and cations [calcium,
magnesium, sodium and potassium]), volatile organic compounds (VOCs),
total dissolved solids (TDS), and electrical conductivity (EC) (Attachment A)
in six of the catch basins. Groundwater samples were also collected and
analyzed from three local groundwater piezometers (Table 1). The
methodology for collecting the samples is discussed in the Storm Water

Invesugaﬁon Letter Workplan2

le

o The second sampling event was on 28 October, 2004. For this event, water
. levels and numbers of pipes were observed in 43 storm drain catch basins.
Water samples were collected and analyzed for general water chemistry, TDS,
EC, VOCs, and semi-volatile organic compounds (SVOCs) (Attachment B) in
12 catch basins, Piezometers were not sambled dutan the 28 October, 2004

Sailil Whoilio a SO LRI CIC 11U Sa4lll

sampling event. Catch basins B089SDO1, B16SSD01 and B165SD03 were
sampled during both events.

‘Two changes were made from the Workplans?>. Catch basin BOS6ASB02 was
sampled instead of catch basin B053SD01, because catch basin BO56ASB02 was
closer to piezometer BO57AHP005 than catch basin B053SD01. Piezometer
B57AHP006 could not be sampled because right-of-entry permission was not

granted, general mineral analyses of groundwater from 1999 was used to compate
to the catch basin water samples.

"EVALUATION OF THE STORM WATER CATCH BASIN DATA

This section presents and evaluates the analytical results from the water samples
collected from both sampling events for each catch basin group and then by
analytical method (i.e. TDS, VOCs). This evaluation will conclude that the catch

basins are intercepting groundwater and will identify where storm water is

contaminated (upstream, within, or downstream of the Arsenal industrial area).

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc
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The analytical results for detected compounds from the catch basins and
piezometers sampled in September 2004 are presented in Attachment A. The
analytical results for detected compounds from the catch basins sampled in
October 2004 are presented in Attachment B. The catch basin sampling results
are combined in the discussions below, and a list of the catch basins in each group
is presented in Table 1. As discussed eatlier, the catch basins are grouped together
based on their connections and named after the closest building,

Analytical Results of the Building 165 Group

This section presents the results for TDS and VOCs for the Building 165 Group.
The table below summarizes the highest TDS, cis-1,2-dichloroethene
(cis-1,2-DCE) and.trichloroethene (T'CE) results from Building 165 Group of

ateh b
catch basin water samples. Further discussion 1s included below.

Direction of water flow (westtoeast) ________,
Anaiyte Date Bi65S005 | Bi65SD01 | B165SD02 | B165SD03 PZ-2

Sept Not sampied 7,930 8,750
2004

TDS (mg/L) Oct : ' Not
2004 1,270 564 Not sampled 1,210 ﬂmp|ed
Sept

Cis-1,2-DCE | 2004 Not sampied 630 680 170 100

(mg/L) Oct Not
2004 2.2 170 Not sampled 97 sampled
Sept | Not sampled 97 6.2 20 0.71
2004

TCE (wgll) Oct Not
2004 2.6 | SBQ ~ Not sampled 410 sampled

'IDS <1.000 mg/L Fresh:water::

2 L Bmcksh water

TDS. During the September 2004 sampling event, the catch basin water samples
and the nearby piezometer, PZ-2, collected from this group were all brackish to
saline based on a concentration of TDS greater than 1,000 milligrams per liter
(mg/L) (Figure 2 and table above). This coincides with historical groundwater
sampling results. The catch basin water samples collected during the October 2004
sampling event were mostly fresh (<1,000 mg/L TDS) to brackish water

(Figure 3). As shown in the table above, concentrations of TDS dropped between

the two sampling events. The change from more saline in September 2004 to less

saline or fresh in October 2004 can be attributed to the 3 inches of precipitation
that occurred between the two sampling events.

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc




VOCs. During the September 2004 sampling event, cis-1,2-DCE was the VOC
with the thhest concentration, in catch basins B165SD01 and B165SD02

(630 and 680 micrograms per liter [ug/L], respecuvely) (Figure 4). However, in

a1 o - -
October LUG‘AI' the VOC with the h.lsh\..at \.Gu\.yutl'n"d{‘zﬂs was 'T'p'l:: in "'“'"l‘ basing

B165SD01 and B165SD03 (860 pg/L and 410 pg/L, respecmrely) (Figure 5).
Catch basin B165SD02 was not sampled in October 2004. During the

October 2004 sampling event, the catch basin just up gradient of B1655D01 was
sampled (B165SD05) and concentrations wete sxgmncanuy lower than B165SD01
(see table above). Additionally, VOC concentrations in the storm drain catch
basins decrease away from catch basin B165SD01 in the direction of flow

(west to east).

The highest detection of cis-1,2-DCE and TCE in the catch basin water samples
also coincide with the highest detection of cis-1,2-DCE and TCE identified in
groundwater. This sample was collected during the Expanded SI' from
B165HPO001 at 6 feet bgs, concentrations of cis-1,2-DCE and TCE were

46,000 pg/L and 32,000 pg/L, respectively. This location is just up-gradient
(north) of B165SD01 (Figure 4 and Figure 5). Therefore, it is possible that the
storm drain catch basins are intercepting contaminated groundwater in the area
of Building 165.

Analytical Results of the Building 91/161 Group

Catch basins B091SD02, B091SD04, and B161SD02 were sampled only during the

Nainle e INMNA cnsmnsnlion s o
October 2004 sampling event. The analytical results of the water samples from

the three catch basins were similar (Figure 5).

TDS. TDS concentrations ranged from 910 mg/L to 986 mg/L. These
concentrations indicate that the water is fresh (Figure 3).

VOCs. Cis-1,2-DCE concentrations ranged from not detected in B091SD04 to

PPy N N I AR I o7 onl o R Pt

9.1 ug/L in B091SD02 (Figure 4) and TCE concentrations ranged from not

» detected in B091SD04 to 11 pg/L in catch basins B091SD02 and B161SD02

(Figure 5).

The water sample from catch basin B161SD02 had tentatively identified
compounds (TICs) of caffeine, ibuprofen, and hexadecanoic acid (a saturated fatty
acid that is the major fat in meat and dairy products). These compounds are not

JGEONNVINpApY SR Yot rorpe: B ndvrat i m
commonly found in groundwater or storm drains but can be a common

constituent in sewer water. The sewer system in this area may be leaking and the
storm drain system may be collecting some of that leakage.

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Stomm Drain memo.doc
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Analytical Results of the Building 116 Group

This group of catch basins is connected to and downstream from both the
Building 165 group and the Building 91/161 group. Catch basin B116SD01 and
SUMPO01 were sampled only during the October 2004 sampling event.

TDS. TDS concentrations were very low in catch basin B116SD01 (114 mg/L)

compared with the other catch basin samples in the Building 165 and Building
91/116 groups, and could be reflective of fresh water draining off of the highlands

of Bottle Hill (Figure 3).

VOCs. The concentrations of VOCs in the Building 116 group are more similar
to the Building 91/116 group than to the Building 165 group. Cis-1,2-DCE
concentrations wete detected at a maximum concentration of 11 pg/L (Figure 4)
and TCE concentrations up to 31 ug/L (Figure 5).

. Analytical Results of the Building 56A /89 Group

This group of catch basins has at least two branches. The first branch goes from

11:. _B&LA M Py
Building 56A (BOS6ASD01 and BO56ASD02) of the 50 Series Complex, east

toward Building 89 (B089SDO01). The second branch comes from east of
Building 89 and flows south west toward BO89SDO1. It is uncertain if the second
branch connects with the first branch at catch basin B089SD01. Storm water
samples collected from the first branch of this group were fresh water in the
upstream direction (catch basins B56ASD01 and B56ASD02) based on
concentrations of TDS. These catch basins were only sampled in

September 2004 (Figure 2).

TDS. TDS concentrations ranged from 240 mg/L to 6,050 mg/L. Groundwater
samples from piezometers BOS7AHP005 and PZ-5 were brackish during the
September 2004 sampling event. However, groundwater samples from nearby
plezometer B057AHP006, sampled in 1999 for TDS, had fresh water (TDS
concentrations = 395 mg/L) and in catch basins BS6ASDO01 and B56ASD02 in
September 2004. Piezometer BO57AHP006 could not be sampled in

September 2004. The border between the fresh and brackish groundwater, or the
Lowland/Highland boundary, is estimated to be just north of, or upgradient of
catch basins BS6ASDO01 and BS6ASD02 (Figure 2).

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc
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Catch basin B089SDO01 had brackish water during the September 2004 sampling
event (Figure 2). Catch basins BO89SD01 and B089SD02 had fresh water during
the October 2004 sampling event based on the concentration of TDS (Figure 3).

VOCs. VOC concentrations in all of the piezometers and catch basins for this
group for both sampling events were below 25 pg/L. Concentrations of
cis-1,2-DCE and TCE were consistent in BO89SDO01, at 7.9 pg/L and 4.9 pg/L in
September 2004 and 7 pg/L and 5.4 ug/L in October 2004 (Figures 4 and 5).

INVESTIGATION SUMMARY AND CONCLUSIONS

The main conclusion for this report is that the data indicate the storm water drain
system intercepts shallow groundwater in the industrial area, and contaminated
groundwater is infiltrating into the storm drain system. The following conclusions
are based on the water levels measured in the catch basins and the analytical results
from both sampling events.

. e Water in the catch basins is at a level that was generally lower than the
nearby piezometers.

o Water was present in most of the catch basins at the end of the dry season.

e Water in the catch basins changed from mostly brackish in
September 2004, which was similar to the groundwater, to mostly fresh
water in the October 2004 sampling event because of approximately
3 inches of rain that fell and drained into the storm water drain system
between sampling events.

T T R=

'« VOCs were detected in all of the catch basins sampled within the Arsenal
industrial area, and concentrations generally decreased in the direction
of flow.

¢ The highest concentrations were identified in catch basins B1655D01 and
B1658SD02, which ate down-gradient of an Expanded SI groundwater
sample location had the highest concentrations of cis-1,2-DCE and TCE
of 46,000 pg/L and 32,000 pg/L, respectively.

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\Storm Drain memo.doc
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¢ The source of the VOCs was located in the Arsenal industtial area and not
from an off-site source during both sampling events. Water was not
present in the ditch west of the industrial area, and VOCs were not present
in the water sample from catch basin CITYSDO2 in the foothills above the
industrial area.

If you have any questions, piease call me at (916) 853-5325.
Sincerely,
BROWN AND CALDWELL

[ &

Wendy Linck, R.G.
Project Manager

. . WL:sh
Enclosures
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165 Group

Bullding
PZ-2 10-20 Not applicable Wr - 2,78 - - Yes 9/17/04
Ditch, west of B165SD19 No storm drain catch basin, the inlet is a culvert fed by a drainage ditch. Ditch is dry 10/14/04.
. ‘ N 12 0.18 X Located on L Street,
City SD02 3.48 W 12 018 - - 2.95 - Yes 10/28/04 | = ater not flowing
N 12 4.5
City SD03 5.45 WNW 12 45 - - dry - Dry -
E/SE 6 5 -
N 2 2 : _ _
B156SD01 1.7 E 16 2 - - dry Dry
B156SD02 4.26 Not visible - - dry - Dry -
NW 16 4 Water not flowing in
B156SD03 5.73 NE 8 0.5 - - 5.33 - Yes - basin
S 12 4.5
W 24 2.6 ' bd 9/17/04 | Water flowing west
B165SD01 4.6 E 24 26 B 4.4 4.6 4.4 Yes 10/28/04 to east’ in basin
B1655D02 4.91 4 pipes 17 - law0] - | - Yes | g/t7ios | Waternotflowingin
B1655D03 | 5.2°, 4.7 Not visible due to grate - {ag| - |39 | vest | 704 | Waterno fowingin
i Water not flowing in
B165SD04 4.65 2 pipes 2 3.85 - - - Yes - basin 9
E 24 2.5 : . Water flowing west
B1655D05 465 W 51 55 - | T | T | 48| Yes 1028041 "4 eastin basin
NW 12 4.1 : _ Water not flowing in
B165SD06 5.25 SE 15 1 - 5.0 Yes basin
NwW 12 3.6 iy
B165SD07 4.85 SE 12 36 -l - | a8 | - Yes — | Waternot flowing in
S 6 3.05 ;
NwW 12 3 p Water not flowing in
B165SD08 43 SE 12 3 - - 42 - Yes - basin

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\storm drain table 11-11.doc




B165SD09g

3.55

N 1.5 Water not flowing in
SE 12 28 35 Yes basin
N 18 3 y L
B165SD10 4.0 S 18 3 3.9 Yes Water not flowing in
E 12 3.2 basin
N 18 22
B165SD11 3.5 E Not visible 3.4 Yes Water flowing in
from surface
S 18 2.2 ,
B165SD12 3.3 w 12 24 dry Dry
N - Not visible '
~ Water flowing north
B1655D13 4.85 ) 12 24 Yes to south in basin
S - 18
Not found -
Location is
B165SD14 under storage
containers
N 18 13 Water flowing in from
B165SD15 3.3 w 18 1.3 3.05 Yes surface, possible
northern pipe
S 6 1
'::2’ }g g? Water flowing
B165SD16 5.35 ) ' 15 N.V 5.02 Yes northeast to south in
3 18 NV basin
‘ N/NE 12 2.5 = Water not flowing in
B165SD17 3.9 3 - KV 3.55 Yes basin
NW 12 2.25 Water not flowing in
B165SD18 3.2 SE 15 20 3.1 Yes basin
B165SD19 5.32 w 24 3.5 47 Yes Water not flowing in

P:“tmy Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\storm cl.blc 11-11.doc




Table 1 Industrial Area - Stoarm Drain Catch Basin and Piezometer Measurements

E 24 | 3.5 basin
W 6 1.5
E 6 1.5
N 6 3.8
3 v
N 25
(clogged) .
B1655D20 5.9 N 12 35 - | - | 535 [525] Yes | 102804 | Waternotflowingin
W 18 4 basin
8 24 4
= Building 56A/89 Group
7
0T B 343 Not applicable 205 - | - | - | Yes -
PZ-5 5-15 Not applicable 3.77 - - - Yes 9/17/04
B56ASDO1 4.1 2 pipes 15 - 210 ]| 12 - Yes®® 9/17/04 | pipes underwater®
pipes underwater”,
B56ASD02 4.45 3 pipes - - 3.86 1.5 - Yes 9/17/04 | Significant, water is
not flowing®
_ N 12 3.2 oily sheen®, dritt)Ple
) S 12 32 _ _ _ from northeast”,
B053SD01 4.95 3 4.35 4.2 Yes water flowing from
i 12 2.7 . north to south®
B053SD02 1.5 Full of soil, not visible , - - dry - - Dry = I
BO71SDO1 8.1 Under water, not visible - - | 495 | - Yes - Water 'I'git’w'"g n
W 18 —— Water flowingv west
L33 — '\ - — - _ - - k
B088SDO03 |~;;\1 18 Yes to south

P:\US Army Corps\Benicia Arsenal\Reports\Expanded SI\Storm Drain Memo\stotm drain table 11-11.doc



18 -
B088SD04 _ _ _ _ Yes _ Water flowing north
18 - ‘ to south
N - 3.6 | Pipes under water”
B0B9SDO 8.05 SEW ~ = 414|260 | 24 208 | Yes | WO | wateris not
flowing™™™
N 36 3.5
' 2 36 3.5 i
B089SDO02 8.2 - _ _ Water flowing north
S 36 35 5.98 Yes 9/17/04 to south
I 4 2.15
TIDEGATEO1 Abandoned outfall to the Carquinez Strait
Building 91/161 Group
B091SDO1 |  Unknown Not visible due to dirt in basin - | - - | o8| ves? - Wate":l'lg":‘i’:{‘,g from
N 36 - \ ' Water not flowing in
) - _ c.d g
B091SD02 5.6 3 36 — 536 | 5.35 Yes 10/28/04 basin
N 36 - _ _ - _ Water flowing north
B091SD03 2.74 W > - 2.57 Yes K to southeast
N 12 - _ Flowing slowly from
B091SD04 3 S 1 - - - 2.75 Yes 10/28/04 north to south
N - 3 ’
E — 3 Bad odor, water not
B091SD05 3.65 SW - 1.3 - B 341 | - Yes - flowing in basin
SE = 3
N 12 3 -
B161SD01 6.03 E 12 3 _ - 5.45 - Yes _ Water rln)c: sfilrclzwmg in
SwW 6 3
W 36 2.85
i - NW 6 4.75 - _ a cd Water not flowing in
B161SD02 6.1 S 36 2.85 593 | 592 Yes 10/28/04 basin
E Not visible .
B154SD01 - S 36 | - - - - - Yes — Water flowing from
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= October 18, 2004 sampling event

N 36 - the northwest
w - 27 -
NW 6 -~
Building 116 Group
B116SDO1 7.58 Underwater, not visible. - | - - |a08| ves 10/28/04 | Water for fowing in
E 16 1.5 Downhill of
B116SD02 3.35 - - dry - Dry | - B116SD04 and
S 12 2 B116SD03
w 12 2
E 12 1
B116SD03 2 W 12 1 - - dry - Dry -
sw 2 1
N 12 1
B116SD04 2.5 NW ] 025 - - dry - Dry -
Scum and sheen on
| , water, bubbles,
B116SD05 2.3 Under water, not visible. - - 2.25 - Yes - water movas in no
particular direction
Sediment at bottom,
SUMPO1 12.6 Under water, not visible. - - - 6.8 Yes 10/28/04 | water not flowing in
basin
TIDEGATEQ2 { Abandoned? outfall o the Carguinez Strait
Notes: Acronymgé/Abbreviations:
— = Not measured —
* = August 9, 2004 investigation event Iég_s ;::tbw ground surface S= ggu;hpllezometar
® = September 17, 2004 sampling event N =North "W = West
: = October 14 & 15, 2004 investigation event .
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September 2004 Storm Drain Sampling




ATTACHMENT A .
September 2004 Storm Drain Sampling Detected Water Resuits
Former Benicia Arsenal, Benicia, California

Analytical Detection
Sample Name Sample Date Method Analyte  |Analyte Name Result Units Limit Reporting Limit
BUILDING 165 GROUP ]
PZ-2 1.17-Sep-04 ‘E160.1 TDS  ITOTAL DISSOLVED $OLIDS 8750 MG/L 5 10
P22 o, A7-Sep04 E300 L CHLORIDE(ASCL) & . .3880 MGL 100 500
i7s RN e S SULFATE (A6 504 " Bl S L S P - e
PZ2 i A T-Sep-04 SWE0T0B CA T IGALCIUM - 20 “MGIL 0.1 1
P22 . o A1-S0P-04 ' SWE010B 1K T IPOTASSIUM 504 MG ¢ 1 5
Pz .1..?'..-.§8P’°&,... SW6E0108 ...MG_ ...IMAGNESIUM "~ 208 G TTMGILTTTG ' 1
B75 5 Sen 04 SWRGTOR N Sa S ML P — D —
PZ2. et 17-S6p-04 SW82608 CDS CARBON DISULFIDE 25 1 UG/ 0.13 1
{Pz-2 17-Sep-04 SW82608  DCA11 . 11.1-DICHLOROETHANE 014 TUGH 0.12 1
(P22 |.17-Sep-04 'SWe260B " DCE11 LI-DICHLOROETHENE & - 0.5 .....uen 0.15 L
Pz2 i 17-Sep-04 SW82608 DCE12C " icis-1,2-DICHLOROE THYL ENE 100 UG/ 13 10 |
PZ-2 | 17-Sep-04 :SW8E260B DCE12T itrans-1,2-DICHLOROETHENE 54 UG/L 15 10
PZ2 ot 17-Sep-04 SWE2608 TCE ... TRICHLOROETHYLENE (TCE)' 071 . UG 015 ¢+ 4
Pz2 it 1 150P-04 SWB260B VG VINYL CHLORIDE """ .81 UGIL i 0.25 )
B165SD01 1" 17.Sep-04 E160.1 TDS TOTAL DISSOLVED SOLIDS 7930 MG/L 5 10
B165SD01 17-Sep-04 E300 CL CHLORIDE (AS CL) 3430 MG/L 100 500
B165SD01 17-Sep-04 E300 SO4 SULFATE (AS SO4) 255 MG/L 20 200
B165SD01 " i 17-Sep-04 {SWE0108 wtCB el ORLCIUIM e 2581 MG 1 Qg LI
B165SD01 | 17-Sep-04 SWe010B K TIBGTASSIUM - 233 MG/L 1 5
B165SD01 1 17-Sep-04 SW6010B MG MAGNESIUM 282 MG/L 0.1 1
B165SD01 | _17-Sep-04 :SW6010B  NA SODIUM 2050 MG/L 5 20
B1655D01 17-Sep-04 :SW8260B ACE ... ACETONE SO SN L1 S SO £ S S |
B165SDO1 " {""{7.8ep 04 ISWa2608 BDCME  IBROMODICHLOROMETHANE i "0.16 UGL | 015 1
B165SD01 T 1178ep-04 |SWe260B BZME TOLUENE '0.13 UG/L 0.12 1
B165SD01 1 17-Sep-04 SW8260B CDS - CARBON DISULFIDE 015 : UGL 013 1
B165SDO1 7 17-Sep-04 SWeeoB CLBZ CHLOROBENZENE =+ 018 . UGL & 012 i
B165SD01 _17-Sep-04 SW8260B CLEA  ‘CHLOROETHANE 024 UG/L 0.18 2
B165SD01 “17-Sep-04 {SW8260B DCE11 1,1-DICHLOROETHENE i 28 UGL | 0.5 1
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ATTACHMENT A

September 2004 Storm Drain Sampling Detected Water Results
Former Benicia Arsenal, Benicia, California

Analytical v ‘Detection :
Sample Name Sample Date Method . Analyte JAnalyte Name Result Units Limit Reporting Limit
B165SD01 17-Sep-04 :SW8260B DCE12C __icis-1,2-DICHLOROETHYLENE 630 UG/L 3.3 25
B1658D01 17-Sep-04 :SWB260B  DCE12T itrans-1,2-DICHLOROETHENE | 130 UGIL 3.8 25
B165SDO1 . 17-Sep04 SWe260B " ISOPRE " 1ISOPROPYL ETHER 11 UaL  t 013 5
Ensssoo«‘ 5 17‘“86})-04 SWstoB TCE TRECHLOFIOETHYLENE (TCE) ............ 97 ...................... UG/"_ ......... ' '39 ...................... 2 5 ...............
B165SD01 17-Sep-04 :SW82608 TCLME CHLOROFORM 0.35 UGIL 012 1
B165SD01 17-Sep-04 | SW8260B VC VINYL. CHLORIDE 94 UG/L 6.3 25
B165SD02 | 17-Sep-04 E1601 DS TOTAL DISSOLVED SOLIDS ;14900 MG/L 5 10
Gicestios Sty Ean 5 CELORIDE 35 Gi) 7/ et S St o
B165SD02 17-Sep-04 :E300 S04 SULFATE (AS S04) 522 MG/L 20 200
B165SD02 17-Sep-04 SW6010B  iCA CALCIUM 444 MGI/L ‘0.1 1
B165SD02. 17:Sep:04 SWeot0B K - IPOTASSIUM TR 575 MGIL L 5
B165SD02 17-Sep-04 | SW6010B MG MAGNESIUM 491 MG o1 i 1
B1658D02 17-Sep-04 :SW6010B NA SODIUM 3810 MG/L 5 20
B165SD02 17-Sep-04 :SW82608 BZME TOLUENE 03 T UGL ¢ 0.2 1
B165SD02 17-Sep-04 :SW8260B cobs .1 CARBON DISULFIDE LT UG/L 013 i LI
B165SD02 17-Sep-04  SWa260B CLBZ CHLOROBENZENE 0.82 UG/L 0,12 1
B165SD02 17-Sep-04 | SW8260B CLEA CHLOROETHANE 0.51 UG/L 0.18 2
B165SD02 17-Sep-04 :SW8260B DCBZ12  11,2-DICHLOROBENZENE 0.45 UG/L 0.16 1
B165SD02 "V 17-Sep-04 [SW8260B  DCBZi4  11,4-DICHLOROBENZENE 1" 07 1T UG i 014 o LI
B165SD02 i 17-Sep-04 :SW8260B  DCE11 11,1-DICHLOROETHENE 076 | UG 0.15 1 )
B165SD02 ' 17-Sep-04 SW8280B  DCE12C  icis-1,2-DICHLOROETHYLENE & 680 UG/L 3.3 25
B165SD02 17-Sep-04 SW8260B DCE12T itrans-1,2-DICHLOROETHENE 38 UG/L 0.15 1
B165SD02 17-Sep-04 'SW8260B  IISOPRE  'ISOPROPYL ETHER 9.27 Yen 013 5
B165SD02 1 17-Sep-04 :SW8260B TCE ' TRICHLOROETHYLENE (TCE) 6.2 UGL 0.15 1
B165SD02 17-Sep-04 'SW8260B  VC 'VINYL CHLORIDE 340 “UGIL 6.3 25
B165SD03 i 17-Sep-04 E160.1 TDS ‘TOTAL DISSOLVED SOLIDS 11200 MGIL 5 10
B165SD03 i 17-Sep-04 [ES00 " iCL " " ICHLORIDE (ASCL) ... 5080 i MG 100 :...500
B165SD03 17-Sep-04 :E300 SO4 ISULFATE (AS SO4) 196 | MG 20 200
B165SD03 17-Sep-04 :SW60108 CA {CALCIUM . 310 MG/L 0.1 1

Attac‘.'ut Axls




Septeémber 2004 Storm Drain Sampling Detected Water Results

ATTACHMENT A

Former Benicia Arsenal, Benicia, California

Analytical Detection

Sample Name Sample Date . Method Analyte |Analyte Name Result Unils Limit Reporting Limit
B165SD03 17-Sep-04 :SW6010B K POTASSIUM 42,1 __MGIL 1 5
B165SD03 17-Sep-04 iSW6010B ‘MG MAGNESIUM 355 MGIL 0.1 1
B165SD03 " 17:8ep:04 SW80108INA SODIUM L2930 i MG .5 20
B165SD03 _17-Sep-04 :SW8260B BZME  ITOLUENE 1 UGIL 0.12 1
B165SD03’ 17-Sep-04 'SW8260B  :CDS {CARBON DISULFIDE: 0.34 UGIL 0.13 1
B165SD03 17-Sep-04 SW82608 CLBZ CHLOROBENZENE 0.32 UGIL 0.12 1
BlessDos .A7-Sep-04 SW8260B DCBZ12 . i1,2-DICHLOROBENZENE = : 017 & UGL 018, LS
B165SD03 _17-Sep-04 :SW8260B  :DCBZ14  i1,4-DICHLOROBENZENE 0.17 UGIL 0.14 1
B165SD03 | 17-Sep-04 iSW8260B  IDCE11 1,1-DICHLOROETHENE 0.57 UG/L 0.15 1
B1658D03 . 17-Sep-04 1SW8260B  'DCE12C icis-1,2-DICHLOROE THYLENE 170 i UGIL 1.3 10
B165SD03 17 Sep:04 | SWB2608 IDCEST " lrans-1,2-DICHLOROETHENE |28 1 "UGiL 015 b
B165SD03 " i"{7.Sep.04 SWa2608 ISOPRE HISOPROPYL ETHER 1.2 UGL : 013 i
B1655D03 17-Sep-04 :SW8260B  TCE TRICHLOROETHYLENE (TCE) 20 UG/L 0.15 1
B165SD03 . 17-Sep-04 SW8260B  TCLME CHLOROFORM 019 UGL 0.12 1

17-Sep-04 _ 1SWs2608 ve... JVINYLCHIORIDE .. 65, uan 25 10
BUILDING 88A/88 Group & R S
B56ASDOT 17-Sep-04 (E1601 1TDS TOTAL DISSOLVED SOLIDS 240 MG/L 5 10
B5S6ASDO1 1 17-Sep-04 iE300 el CHLORIDE (AS CL) 61.6 MG/ 1 5
B56ASDO1 1 17-Sep-04 :E300 S04 _iSULFATE (ASSO4) 20.3 MG/L 2 20
BSBASDO1 1 "17-Sep-04 {SWEOT0B " ICA CALCIUM . J98 i VIcTNE S T 1
B56ASDO1 i 17-Sep-04 :SW60108 K POTASSIUM o 221 MG 1 .5
BS6ASDO1T 1 17-Sep-04 :SW6010B MG 'MAGNESIUM 14.1 MG/L 0.1 1
B56ASDOT | "17-Sep-04 SW60108 NA SODIUM 59.5 MG/L 0.25 1
BS6ASDO1 . 17-Sep-04 :SW8260B:  BDCME  BROMODICHLOROMETHANE : 041 RoACS 015 b
B56ASDO1 17-Sep-04 SW8260B cDS CARBON DISULFIDE 0.19 UG/L 013 1
B56ASDO1 ' {7-Sep-04 SW8260B  DBCME  {DIBHOMOCHLOROMETHANE | 02 | UGAL 0.19 1
BSEASDO1 1 17-Sep-04 SW8260B  'DCA11  1,1-DICHLOROETHANE 0.23 UG/L 0.12 1
BSGASDO1 i 17-Sep-04 'SW82608 ~DCE11 " H,1-DICHLOROETHENE 022  i...UeL 015 i L N—
B56ASD01 1 "17-Sep-04 iSWa260B " IDCE12C " lcis-1,2-DICHLOROETHYLENE | 9.9 UG/L 0.13 1
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ATTACHMENT A

September 2004 Storm Drain Sampling Detected Water Resuits
Former Benicia Arsenal, Benicia, California

Analytical Detection

Sample Name Sample Date| . Method Analyte |Analyte Name Result Units Limit | Reporting Limit
B56ASDO1 17-Sep-04 :SW8260B DCE12T ‘trans-1,2-DICHLOROETHENE 0.34 UG/ 015 | 1
BS6ASDO1 17-Sep-04 'SW8260B  :TCE TRICHLOROETHYLENE (TCE) 19 UG/L 0.15 1
BSOASDO1 1 17-Sep04 SWedeoB TGIME " ICHLORGFORM 25 UGL 012 T
E!56ASD()2 17-Sep-04 ,“,,:E1601 TQES | TOTAL DI )SOLVED OL{DS ......... 318 ...................... MG/||_ .................. 5 ................ 10 ...............
B56ASDO02 1 17-Sep-04 :E300 CL CHLORIDE (AS CL) 112 MG/L 10 50
B56ASD02 17-Sep-04 E300 S04 SULFATE (AS S04) 16.7 MG/L 2 20
BS6ASD02 .1 17-Sep-04 'SW6010B ~ "iCA CALCIUM ... 19.3 MG/ 0.1 I
B56ASDO2 17-Sep-04 :SW6010B 'K IPOTASSIUM 3.03 MG/ e 5
B56ASD02 17-Sep-04_SW60108 MG MAGNESIUM 19.2 MG/L 0.1 1
BS6ASD02 17-Sep-04 :SW6010B NA _1SODIUM 88.8 MG/L 0.25 1
BSGASDO2 .....17-Sep-04 iSW8260B  '106-94-5 _ 11-BROMOPROPANE ~ "~ "™ 14 UGL O D,
B5S6ASDO2 17-Sep-04 :SW8260B BDCME  {BROMODICHLOROMETHANE |  0.51 UG/L 045 1
B56ASD02 17-Sep-04 :SW82608 DCA11 1,1-DICHLOROETHANE 0.15 UG/L 0.12 1
B56ASDO2 1 17-Sep-04 SW8260B DCE12C _‘cis-1,2-DICHLOROE THYLENE 7 UGIL 0.13 1
BSGASDO2 t 17-Sep-04 iSWB260B DCE12T  itrans-1,2-DICHLOROETHENE : = 028 UG/ 0.15 L
B56ASD02 i 17-Sep-04 SW8260B  iTCE TRICHLOROETHYLENE (TCE) : 12 UG/L 0.15 1
BS6ASDO02 17-Sep-04 :SW8260B TCLME CHLOROFORM 25 UG/L 0.12 1
BOSTAHPOOS (PZ) | 17-Sep-04 ‘E160.1 IDS . 4TOTAL DISSOLVED SOLIDS 6050 MOIL IR WO 10
BO57AHPO0S5 (PZ) : 17-Sep-04 (E300  iCL CHLORIDE (AS CL) 2430 MG/L 100 500
B057AHPOO5 (PZ) | 17-Sep-04 :SW6010B CA CALCIUM 110 MG/L 0.1 1
B057AHPO05 (PZ) | 17-Sep-04 SW6010B K T IPOTASSIUM - 50.2 MGIL 1 5
B057AHPO0S (P7) | 17-Sep-04 'SW6010B MG~ IMAGNESIUM L 195 ... MGL .. O -
BO57AHP005 (PZ) | 17-Sep-04 SW6010B  NA SODIUM i 1780 MG/L 5 20
BO57AHPO05 (PZ) | 17-Sep-04 iSW8260B  ACE ACETONE 4.6 UG/L 1.9 10
B057AHP00S (PZ) | 17-Sep-04 :SW8260B  'CDS CARBON DISULFIDE 49 UG 0.13 1
BO57AHPOOS (PZ) | 17-Sep-04 (SW8260B | DCA11 1,1-DICHLOROETHANE 021 UG/L 0.12 1
BO57AHPO05 (FZ) | 17-Sep-04 :SW8260B ~ :DCE12C lcis-1,2-DICHLOROETHYLENE & 051 gL ;. .. 013 1
B057AHP005 (PZ) © 17-Sep-04 :SW82608 EBZ 'ETHYLBENZENE 015 ¢ UGL 0.11 1
B0O57AHP005 (PZ) | 17-Sep-04 SW8260B XYLO :0-XYLENE 0.17 UG/L 0.12 1
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ATTACHMENT A

September 2004 Storm Drain Sampling Detected Water Results
. Former Benicla Arsenal, Benicia, California

‘ Analyticai Detection -

Sample Name Sample Date Method Analyte |Analyte Name Result Units Limit Reporting Limit
B089SDO1 17-9:?,9;% E160.1 DS TOTAL DISSOLVED SOLIDS 1470 MG/L 5 10
B089sSDo1 17-Sep-04 |E300 CL CHLORIDE (AS CL) 673 MG 10 50
B08aSDO1 .. i1-Sep-04 'E300 SO4 SULFATE (ASSO4) .2 MG/L 2 w20
B089SDO1 17-Sep-04 'SWe010B  CA CALCIUM 328 MGI/L 01 i 1
B089SDo1 17-Sep-04 :SW6010B K POTASSIUM 973 MG/L I 5
B089SDO1 17-Sep-04 ' SW6010B MG MAGNESIUM 35.7 MG/L 0.1 1
B089SDOY 17:Sep-04 (SWEO10B  INA ISODIUM T 289 MGL i 025 ot
Bog9osDO1 17-Sep-04 SW8260B BDCME ' BROMODICHL OROMETHANE 0.4 UG/L "70.15 1
B089SD01 17-Sep-04 :SW8260B DBCME  :DIBROMOCHLOROMETHANE :  0.25 UGL 0.19 1
B089SDO1 .17-Sep-04 iSW8260B  :DCE12C ‘icis-1,2-DICHLOROETHYLENE 79 U UG 0.13 1
BososDoY ¢ 17:Sep:04 |SWe260B  TCE ITRICHLOROETHYLENE (TCE): 49 "™~ UGA .. 0.15 LS
B089SDO1 _17-Sep-04 SW8260B TCLME " {CHLOROFORM 9.8 UG/ 0.12 1
Boas@gg;mm 17-Sep-04 :SW8260B VC VINYL CHLORIDE 0.91 UG/L 0.25 1
PZS e, A 7-Sep-04 E160.1 DS TOTAL DISSOLVED SOLIDS |~ 6400 MG/ 5 10
PZ:5 . A7-Sep-04 EB00 TTICLTT _ICHLORIDE (AS CL) 2820 .i.MGL 100 500 ...
Pzs 17-Sep-04 SW60108 CA CALCIUM 146 MG/L 0.1 1

PZ-5 17-Sep-04 :SW6010B K POTASSIUM 62.9 MG/L 1 5
PZ-5 i 17-Sep-04 :SW6010B MG MAGNESIUM 288 MG/ 0.1 1

L 17-Sep-04 :SWe010B NA.... JSODIUM 2360 MG 2 2.
fg—f: __ 17-Sep-04 iSW8260B . 120536-40-7 o 0.75 UG/L 0 . 0
PZ5 17-Sep-04 SW8260B ACE ACETONE 2.7 UG/L 1.9 10
PZ-5 1 17-Sep-04 SWB260B cDS CARBON DISULFIDE 24 UG/L 0.13 1

PZ-5 | 17-Sep-04 |SW82608B DCE12C __icis-1,2-DICHLOROETHYLENE 0.14 UG/L 0.13 1
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ATTACHMENT B

Ocotber 2004 Storm Drain Sampling Detected Water Results
Former Benicla Arsenal, Benicia, California

Sample Analytical Detection | Reporting
Sample Name ~ Date Method Analyte |Analyte Name Result Units Limit Limit
SUNDING 188 GROUP o R S SR
CitySD02 28-Oct-04:E160.1 DS TOTAL DISSOLVED SOLIDS 114 MGI/L 5 10
CitySD02 ... 28-Oct-04iE300 ACL.........CHLORIDE (AS CL) LAas2 b MGL 01 0.5
CitySD02 28-Oct-04E300 NOSN NITRATE (AS N) 0.237 MG/ 0.05 0.5
CiySboz2 28-Oct-04' E300 504 SULFATE(Asso4) | 18.2 MGA :..02 i 2
CitySD02 28-Oct-04:E300 S04 SULFATE (AS SO4) 119 MG/L 2 20
OtySDo2 i 28-Qct:04.SWB010B  iCA  ‘CALCIUM e T8 P MG 04 LI
CitySDo2 28-Oct-04:SW6010B MG ‘MAGNESIUM 3.49 MG/L 0.1 1
CiySDo2  .1.28-Oct-04SWe010B MNA .gsoebum 763 . MG/L 025 .1
CitySDo2 28-Oct-04. SW8260B  'ACE ACETONE 42 UGIL 1.9 10
OySDO2 .....}.28-0ct:04SWB260B  BZME TOLUENE .. 032 3 UGL 5 042 i LI
CitySDo2 28-Oct-04:SW8260B  TMB124  1,2,4-TRIMETHYLBENZENE ~ 0.2 UG/L 0.14 1
B165sDo1 1 28-Oct04.E160.1 aps TOTAL DISSOLVED SOLIDS § 564 .i..Men o 5. Lo
B165SD01 28-Oct-04E300  CL CHLORIDE (AS CL) 131 MG/L 5 25
B165SDO1 .........J..28-0ct04E300 " "NGSN  NITRATE (AS N) J148 G ML f 005 02 .
B165SDO1 | 28-Oct-04.E300 S04 SULFATE (AS SO4) 99 MGI/L 2 20
81655001 28-Oct-04.SWB010B CA. CALCIUM . 52.1 MG .01 i ]
B165SD01 .28-Oct-04:SW6010B K POTASSIUM B 3.44 MG/ 1 5
B165SD01 ,28:0ct04 SWEO10B MG IMAGNESIUM 306 1 MGL i O b L
B165SDOT ¢ " 28-Oct-04 SW6010B NA SODIUM 125 MG/L 025 1
B165SD01 .28:0ct:04SW8260B  DCE11  :1,1-DICHLOROETHENE ...0:52 UGL :.015 & 1.
B165SDOT | 28-0ct-04.SW82608  DCE12G cie-1 2-DIGHLOROETHVLENE | 170 UG 13 100
B165SD01  1T26:0ct04 SWa260B  DCEI2T . irans-1,2:DIGHLOROETHENE |~ 13 LY S 1o
BiessDo1 | 28-0ct-04:SW8260B  PCE TETRACHLOROETHYLENE 1" 13 | UG 0.18 1
BI6SSDOY | 280004 SWepeoB  TGE TRICHLORGETHWLENE | aso 1~ UGL .15 i 100
B165SDO1 " 28.0ct.04'SW8260B  TCLME {CHLOROFORM 038 | UGL 0.12 1
BIGSSDO1 1 28-0ct04SWa2608 VG VINVL GHLORIDE .98 UL 025 i "1
B165SD03 1 28.00ct-04 E160.1 TDS _{TOTAL DISSOLVED SOLIDS” 1210 MG/L 5 10
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ATTACHMENT B
Ocotber 2004 Storm Drain Sampling Detected Water Results
Former Benicia Arsenal, Benicia, Californla

Analytical

Sample Detection | Reporting
Sample Name Date Mathod Analyte |Analyte Name Result Units Limit Limit
B165SD03 28-Oct-04: E300 CL CHLORIDE (AS CL) 431 MG/L 10 50
B165SD03 28-0ctO4E300 'NO3N _iNITRATE (ASN) 0894 @ MGL 005 02
B165SD03 28-Oct-04; E300 1304 SULFATE (AS SO4) 156 MG/L 2 20
B165SD03 28-Oct-04:SW60108 ‘CA ‘CALCIUM 75.9 MG/ o1 g
B165SD03 | 28-Oct-04SWE010B K POTASSIUM 8.72 MGI/L 1 5
B165SD03 28-Oct-04: SW6010B MG MAGNESIUM 62.9 MG/L 0.1 1
B1858D03 28-O¢t-04: SWB010B NA SODIUM 327 MG/L 0.25 1
B165SD03 28-Oct-04: SW8260B ACE ACETONE 2.2 UG/L 1.9 10
B165SD03_ 28-Oct-04: SW8260B BZME  TOLUENE 0.45 UG/L 0.12 1
B165SD03 28-Oct-04 SW8260B DCE11 _ :1,1-DICHLOROETHENE 0.32 "UG/L 0.15 1
B165SD03 28-Oct-04: SW8260B DCE12C _cis-1,2-DICHLOROETHYLENE 97 UG/L 6.6 50
B165SD03 28-Oct-04: SW8260B DCE12T__trans-1,2-DICHLOROETHENE { 8.1 UG/L 0.15 1
B165SD03 28-Oct-04: SW8260B PCE  TETRACHLOROETHYLENE 0.79 UG/L 0.18 1
B165SD03 28-Oct-04: SW8260B TCE __ TRICHLOROETHYLENE (TCE) | 410 UGIL 7.8 50
B165SD03 28-Oct-04: SW8260B TCLME _ {CHLOROFORM 0.46 UG/L 0.12 1
B165SD03 28-Oct-04: SW8260B VG 'VINYL CHLORIDE 6.2 UG/L 0.25 1
B165SD05 28-Oct-04: E160.1 TDS _ TOTAL DISSOLVED SOLIDS 1270 MGIL 5 10
B165SDO5 | 28-Oct-04:E300 cL CHLORIDE (AS CL) 248 MG/L 10 50
B165SD05 28-Oct-04 E300 NOSN  'NITRATE (AS N) 0.571 MG/L 0.05 02
B165SD05 28-Oct-04:E300 S04 SULFATE (AS SO4) 286 MG/L 20 200
B165SD05 28-Oct-04; SW6010B CA CALCIUM 126 | MG/L 0.1 1)
B1655D05 28-Oct-04: SW6010B K POTASSIUM 6.22 MG/L 1 5
B165SD05 28-Oct-04: SW6010B MG MAGNESIUM 557 MG/L 0.1 1
B165SD05 28-Oct-04:SW6010B NA SODIUM 208 MG/L 0.25 1
B165SD05 28-Oct-04: SW8260B DCE12C icis-1,2-DICHLOROETHYLENE 22 UG/L 0.13 1
B165SD05 28-Oct-04: SW8260B TCE TRICHLOROETHYLENE (TCE) | 2.6 UG/L 0.15 1
B165SD05 28-Oct-04: SW8260B TCLME  :CHLOROFORM 052 UGIL 0.12 1
B165SD20 28-Oct-04:E160.1 TDS TOTAL DISSOLVED SOLIDS 682 MG/L 5 10
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ATTACHMENT B

Ocotber 2004 Storm Drain Sampling Detected Water Results
Former Benicia Arsenal, Benicia, California

Sample Analytical Detection | Reporting

Sample Name Date Method Analyte |Analyte Name Result . Units Limit Limit
BiessD20 i 28-Oct-04.E300 CL......CHLORIDE (AS Cl) ey g MG, .25 12.5
B1658SD20 é 28-Oct-04:E300 NO3N NITRATE (AS N) 113 MG/L o 05 SR S 02 ...........
B165SD20 i 28-Oct-04:E300 iS04 ... SULFATE (AS SO4) L.221 : Me S, 50 ..
B165SD20 28-Oct-04:SW6010B  (CA CALCIUM 89.9 MGL | o4 1 T
B165SD20 | 28-:0ct-04SWEO010B K POTASSIUM b 451 ;. MG/L 1 5
B165SD20 | "28-Oct-04:SW6010B MG MAGNESIUM e MGL | 01 1
B165SD20 i 28-Oct-04SW6010B  NA SODIUM 131 MGA 1028 4
B165SD20 28-Oct-04: SW8260B cDS CARBON DISULFIDE " 0.23 UG/L 0.13 1
31553020.......,.... ...28-:0ct-04:SW82608° DCE12C  icis-1,2-DICHLOROETHYLENE | 5.2 UG/L 013 i .. LI
B185SD20 28-Oct-04: SW82608B ISOPRE ISOPROPYL ETHER 0.34 UG/L 0.13 5
B165SD20 ..t 28:0ct04 SW8260B ~ TCE TRICHLOROETHYLENE (TCE) 22 Uen i 015 i 1.
BUILDING 91/161 GROUP ~ """ i s
B091SD02 | 28-Oct-04E160.1 TDS TOTAL DISSOLVED SOLIDS e88 MaL i 10
B091SD02 T 2B0ct04ES00 . .OL ... iCHLORIDE (ASCL) 805 MaL | 25 . 125
B091SD02 28-Oct-04: E300 ~INO2N NITROGEN, NITRITE (AS N) 0.152 MGIL 0.05 0.2
B091SD0O2 i 28-Oct-04iE300 NOSN NITRATE (ASN) 3156 MGL ¢ 005 : 02 .
Bo91SD02 28-Oct-04'E300 SO4 SULFATE (AS S04) 242 MG/L 5 50
BO91SDO2 i 28-Oct-04SW6010B  ‘CA CALCIUM  oonh 983 1" "MG/L | 01 N
B091SD02 28-Oct-04:SW6010B K POTASSIUM 1.5 | MGIL 1 5
B091SD02 .28:0ct04SW6010B MG MAGNESium 5 N . MGL & 0.1, e
B091SD02 28-Oct-04: SW60108B NA SODIUM 167 MG/L 0.25 1
B091SD02 ..28:0cl-04:SW8260B ~ IACE :ACETONE .29 UG 1.9 o
B0g1SD02 28-Oct-04: SW82608 DCBZ14 _ :1,4-DICHLOROBENZENE 0.7 UGL | 014 1
BO91SD02 | 28-0ct-04'SW260B DCE11 . 1,1-DICHLOROETHENE L0085 el 045 1.
B091SD02 | 28-Oct-04SW8260B  DCE12G  icie-1.2-DICHLOROETHYLENE 9.1 UG/L 0.13 1
BO9ISDO2 .....1..28-0ct-04'SW82608  'DCE12T  trans-1,2.DICHLOROETHENE | 069 | UaL | 015 : 1
B091SD02 | 28-Oct-04:SW82608 TCE ‘TRICHLOROETHYLENE (TCE) 11 UG/ 0.15 1
80918002 98- Oct-04 SWase0B ITOLME  EHLOROFORM 0.12 UG 042 1
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- ATTACHMENT B

Ocotber 2004 Storm Drain Sampling Detected Water Resuits
Former Benicia Arsenal, Benicia, California

Sample Analytical , Detection | Reporting
Sample Name Date Method Analyte |Analyte Name Result Units Limit Limit
B091SD02 .28:0ct:04SW8260B . VC_ .....1VINYL CHLORIDE i 0532 UGL 025 1
65815504 SO biEien ] L o RGO e T g i S
Bo91SDo4 .. .28:0ct04E300 CL. CHLORIDE(ASCL) . . . .5 881 I MG/L 2.5, 12,5
B091SD04 28-Oct-04: E300 NO3N  NITRATE (AS N) 119 | MGL | 005 | 02
BO91SDO4 . ..J.28:0ct-04E300 = ¢ S04 .. SULFATE (AS SO4), 229 MG 5 50
B091SD04 28-Oct-04:SW6010B  iCA CALCIUM 105 MGL | o1 ¢ 4
B091SD04 28-0ct-04SWE010B MG MAGNESIUM 543 1 MGL 0.1 o
B091SD04 28-Oct-04:SW6010B NA SODIUM 154 MG/L 025 | 4
BootSDO4 i 28:0ct04SWe260B  ACE  ACETONE SR T WO SN VY M T JOE N[
B161SD02 28-Oct-04'E160.1 DS TOTAL DISSOLVED SOLIDS 970 MGI/L 5 i 10
B161SD02  ....1..28:0ct-04.E300 Lo S CHLORIDE (ASCL) =~ "I 107 ..i..MOA & 25 i..125
B161SD02 28-Oct-04:E300 NO2N  NITROGEN, NITRITE (AS N) 0.163 MG/L 0.05 0.2
B161SD02 28-Oct-04E300 . NOSN. ...NITRATE(ASN) . 14 MGL 1. 005 .. 02 ...
B161SDO02 28-Oct-04 E300 SO4 " 'SULFATE (AS SO4) 239 MG/L 2 20
Bie1sbDo2 i 28-Oct-04:SWE010B  :CA CALCIUM . 95.1 MG/L 01 L
B161SD02 28-Oct-04:SW6010B K POTASSIUM 5.82 MG/L 1 5
B161SD02 .28:0ct04SW6010B ‘MG MAGNESIUM . .54 MG 0.1.. -
B161SD02 | 28-Oct-04SW6010B  :NA SODIUM 168 MG/L 0.25 1
B161SDO2 | 28-0ct04SW8260B = ACE ° ACETONE S 3.7 UG/, 18 Lo
Bi61SDO2 28-Oct-04: SWe260B 'DCBZ14  1,4-DICHLOROBENZENE 0.68 UG/L 0.14 L
B161SD02 28-Oct-04:SW8260B  'DCE12C  icis-1,2-DICHLOROETHYLENE | 54 UGIL 0.13 1
B161SD02 | 28-Oct-04 SW8260B  DCE12T  ‘trans-1,2-DICHLOROETHENE :  0.34 UG/L 015 | 1
B161SD02 28-0ct-04'SW8260B  TCE TRICHLOROETHYLENE (TCE) | 5.1 UG 0.15 1
B161SD02 28-Oct-04:SW8260B  ‘TCLME _ :CHLOROFORM 0.38 UG 0.12 1
B161SDO2 ... 28-Oct04:SW8270C __ 15687-27-1:IBUPROFEN o 2 MG .0 0.
B161SD02 28-Oct-04:SW8270C  157-10-8 N-HEXADECANOIC ACID 53 UG/L 0 0
B161SD02 28-Oct-04:SW8270C 168-08-2 CAFFEINE ...i..86 1 UGL L - 0.
BUILDING 116 GROUP
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Ocotber 2004 Storm Drain Sampling Detected Water Results
Former Benicia Arsenal, Benicia, California

ATTACHMENT B

Sample Analytical Detection | Reporting

Sample Name Date Method Analyte |[Analyte Name Result Units Limit Limit
B116SDO1 28-Oct-04:E160.1° TDS  iTOTAL DISSOLVED SOLIDS 114 MG/L 5 10
B116SD01 _28-Oct-04: E300 cL CHLORIDE (AS CL) 147 MG/L 5 25
B116SD01 28-Oct-04:E300 NO3N NITRATE (AS N) 0.674 MG/L 0.05 0.2
B118SD01 28-Oct-04:E300 SO4 SULFATE (AS SO4) 74.4 MG/L 2 20
B116SD01 28-Oct-04:SW6010B CA CALCIUM 41.4 MG/L 0.1 1
B116SD0Y 28-Oct-04:SW6010B K ~'POTASSIUM 324 | MGIL 1 5
B116SD01 28-Oct-04:SW6010B ‘MG 'MAGNESIUM 27.5 MG/L 0.1 1
B116SD01 28-Oct-04iSW6010B  iNA SODIUM 121 MG/L 0.25 1
B116SDO1 28-Oct-04iSW8260B  :BDCME _:BROMODICHLOROMETHANE |  0.41 UG/L 0.15 1
B116SD01 28-Oct-04:SWE260B - DCE12C icis-1,2-DICHLOROETHYLENE 35 UGIL 0.13 1
B116SDOA 28-Oct-04:SW8260B  :DCE12T trans-1,2-DICHLOROETHENE 0.24 UG/L 0.15 1
B116SDO1 28-Oct-04:SW8260B  (ISOPRE  ISOPROPYL ETHER 0.31 UG/L 0.13 5
B116SDO1 | 2B-Oct.04SW8260B . TCE TRICHLOROETHYLENE (TCE) 11§ UGL : 015 1
B116SD01 | 28-Oct-04SW8260B  TCLME :CHLOROFORM 2.2 UG/L 0.12 1
Sump1GRO1 28-Oct-04:E160.1 TDS TOTAL DISSOLVED SOLIDS 928 MG/L 5 10
Sump1GRO1 28-Oct-04: E300 CL CHLORIDE (AS CL) _ 290 MG/L 10 50
Sump1GRO1 28-Oct-04:E300 NOaN NITRATE (AS N) 0.991 MG/L 0.05 0.2
Sump1GRO1_ 28-0ct-04:SW6010B |CA CALCIUM 71.9 MG/L 0.1 1
Sump1GRO1 28-Oct-04: SW6010B K “'POTASSIUM 6.19 MGL | 1 5
Sump1GRO1 28-Oct-04:SW6010B ‘MG MAGNESIUM 43.4 MG/L 0.1 1
Sump1GRO1. 28-Oct-04:SW6010B  iNA SODIUM 222 MG/L 0.25 1
Sump1GRO1 28-Oct-04: SW8260B CLBZ _ :CHLOROBENZENE 1.1 UG 0.12 1
Sump1GRO1 28-Oct-04/SW8260B  iDCBZ14 _ :1,4-DICHLOROBENZENE 0.36 UG/L 0.14 1
Sump1GRO1 | 28-Oct-04SWB260B  DCE12C  icis-1,2-DICHLOROETHYLENE 11 UG/ 0.13 1
Sump1GRO1 28-Oct-04:SWB2608 DCE12T trans-1,2-DICHLOROETHENE 0.72 UG/L 0.15 1
Sump1GRO1 | 28-Oct-04:SW8260B ISOPRE__{ISOPROPYL ETHER 0.22 Ua/L 0.13 5
Sump1GRO1 28-Oct-04:SW8260B TCE TRICHLOROETHYLENE (TCE) | 31 UG/L 0.15 1o
Sump1GRO1 28-Oct-04:SW8260B TCLME __CHLOROFORM 1 UGL | 012 1
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Ocotber 2004 Storm Drain Sampling Detected Water Results
Former Benicia Arsenal, Benicia, California

ATTACHMENT B

Sample Analytical : Detection | Reporting
Sample Name Date Method Analyte |Analyte Name Result Units Limit Limit
Sump1GRO1 28-Oct-04:SW8260B  iVC VINYL CHLORIDE 0.64 UG/L 0.25 1
BUILDING 56A/88 Group ~ : s
B089SDO1 28-Oct-04E160.1 DS ‘TOTAL DISSOLVED SOLIDS 660 MG/L 5 10
B089SDO1 28-Oct-04; E300 CL CHLORIDE (AS CL) 205 | MGIL 5 25
B089SD01 28-Oct-04: E300 NO3N NITRATE (AS N) 1.39 MGL | 005 0.2
B089SD01 28-Oct-04 E300 S04 :SULFATE (AS SO4) 70.7 MG/L L2 i 20 |
B089SDO1 28-Oct-04: SW6010B CA CALCIUM 368 MGL : 0.1 1
B089SDO1 28-Oct-04:SWB010B K :POTASSIUM 6.96 MG/L 1 5
B089SDO1 .28-Oct-04:SW6010B ‘MG MAGNESIUM 28.5 MG/L 01 i 1
B089SDO1 28-Oct-04: SWE010B NA SODIUM 165 MG/L 0.25 1
B089SDO1 28-Oct-04:SW8260B  :BDCME__ :BROMODICHLOROMETHANE |  0.22 UGIL 0.15 1
B089SDO1 28-Oct-04: SW8260B DCE12C icls-1,2-DICHLOROETHYLENE 7 UG/L 0.13 1
B089SDO1 28-Oct-04: SW82608 ISOPRE _ISOPROPYL ETHER 0.24 UG/ 0.13 5
B089SD01 _28-Oct-04: SW8260B TCE ‘TRICHLOROETHYLENE (TCE) i 5.4 UG/L 0.15 1
B089SDO1 _28-Oct-04: SW8260B TCLME __ :CHLOROFORM 5 UG/L 0.12 1
B089SDO1 28-Oct-04:SWB260B VG . VINYL CHLORIDE 086  UGL 0.25 1
B089SD02 28-Oct-04:E160.1 DS TOTAL DISSOLVED SOLIDS 204 MG/L 5 10
{B089SDO2 28-Oct-04:E300 L CHLORIDE (AS CL) 18.6 MG/L 1 5
B089SD02 ~ 28-Oct-04:E300 ‘NO3N NITRATE (AS N) 0.471 MG/L 0.05 0.2
‘|BosgsDo2 1 28-Oct-04  E300 S04 SULFATE (AS SO4) 46.3 MG/L 2 20
B089SD02 28-Oct-04:SW6010B  'CA CALCIUM 17.7 MG/L 0.1 1
Bo8gsDo2 28-Oct-04SW6010B 1K POTASSIUM 2.73 MGL | 1 5
B089SD02 ~ 28-Oct-04:SW6010B MG MAGNESIUM 12.5 MG/L 0.1 1
B089SD02 28-Oct-04: SW6010B NA SODIUM 38.4 MG/L 0.25 1
B089SD02 28-Oct-04:SW8260B BDCME _{BROMODICHLOROMETHANE 1 UG/L 0.15 1
B089SDO2 | 28-Oct-04:SW8260B DBCME  :DIBROMOCHLOROMETHANE ;|  0.38 UG/L 0.19 1
B089SD02 28-Oct-04: SW8260B TCLME __ :CHLOROFORM 4.1 UG/L 0.12 1
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