
 
 
 
Date: 4/14/2006 
 
Katherine Greene 
United States Army Core of Engineers 
Project Manager  
1325 J Street 
Sacramento, CA 95814-2922 
 
 
Dear Katherine Greene, 
 
I am writing this letter to comment on an internal memo dated 6/28/2004 that I was provided with last 
week, which discusses the numbering system for part of the 50 Series buildings and the Parkerizing 
process.
 
The memos author Martin Fahning states that 57A; 57B, 57C, 56B and 56C are numbers that where created 
post military. “The PA in an effort to be more detailed, has adopted the present day building number 
scheme…”  The current landowner created these numbers and therefore these numbers would not reference 
any historic information in military / or government records.  The army used the numbers building 56 or 
56A, which in many cases is just called building 56 in government drawings and records.   What this means 
is that building “57A” is really part of building 56. It is my request and recommendation that the all reports 
be revised to the military numbering scheme to allow cross-referencing with historic records.  
 
As you know TCE is one of the main contaminants in the Benicia Arsenal. It was stated in the attached 
memo that “Parkerizing does not include degreasing or the use of TCE”.  The research on Parkerizing®, 
which I have attached, will describe the process and prove that statement inaccurate.  In fact Parkerizing® 
as described in patent 2,132,883 from 1938 by the Gerald G. Romig of the Parker Company discusses the 
use of solvents. “This advantage makes it possible to combine the apparatus stages, in which pre-cleaning 
is performed, into one continuous unit with the coating stage, which of course, effects corresponding 
savings in floor space and a marked economy in construction and equipment costs.” The patent also states: 
“Grease, etc., should be removed from the articles to be cleaned by my process. This may be accomplished 
by any of the well-known conventional means such as wiping or washing with a solvent, vapor degreasing, 
or alkaline cleaning.”  The first claim of the patent “The provision of a process for coating a series of 
pieces of ferrous metal with great rapidity and at minimum expense” describes what I believe the need to 
combine this step into the process and why it was chosen for the Benicia Arsenal. 
 
Parkerizing® is a trademark for the process of phosphating which an electro-plating process to apply a zinc 
or manganese coating. It is my belief that this process was performed all over the arsenal but especially in 
area “I” the industrial area. More specifically this electro-plating work was done in the following areas 
according to my research buildings, 31,165, 56, “57A”, TO-131, 120, 161,48, 99, 99A, 91, and 91A.   
 
Compiled into this report are files that I have generated based on my reading of the Records Research 
Report, the minutes of the RAB, the 50 Series Report, the PA, the expanded site SI, and internet research. 
As you will notice the documents attached are historic records and from known reliable sources.  I have 
made limited comments, as I believe the documents speak for themselves. Please take a look at what I have 
put together and contact me so that we can discuss the content. 
 
 
Thank You, 
 
Randy Potter 
Historic Arsenal Park, LLC 
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Summary of Comments on Acr6670.tmp
Page: 1
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 9:38:14 PM Date: 4/11/2006 9:38:14 PM 

This states that 57A, 57B, 57C, 56B and 56C are numbers that where created after the military. The current landowner created 
these numbers and therefore these numbers would not reference any factual information in military / or governement records. If the 
records research was conducted using these numbers they wouldn't or shouldn't generate any information. In addition if the reports 
use these numbers no information can be cross referenced with military or government information. The accurate number to be 
used would be building # 56 or 56A which in many cases is just called building 56 in government drawings and records. Therefore 
any information provided in the historic records needs to be looked at from a departmental level inside of building 56 and potentially 
all of the 50 series buildings to have accurate historic / factual data.
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Page: 2
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:13:13 PM Date: 4/11/2006 10:13:13 PM 

While the labeling of this part of building 56 as building 57A adds specificity it has not been noted in the reports to clarify that this 
has been done and could lead someone to believe that this is what the military or the government called this portion of building 56. 
It is my suggestion that the label 57A be removed from all records, clarified to be part of building 56 so that it can be cross 
referenced, or relabled as the parkerizing room etc.

Sequence number: 2
Author: RPotter
Subject: Note
Date: 4/11/2006 9:53:14 PM Date: 4/11/2006 9:53:14 PM 

Buildings 55, 56, 57 have access to one another from the first floor from many locations. These doors and passages ways where 
necessary as the operation required parts or equipment to travel between departments and buildings to accomplish the rebuild work 
that was going on. What this means is  that while building 55, 56, 57 have seperate numbers many of the same tasks where likely 
performed in adjoining building as necessity arose. It is my belief that the monorail that ran between buildings "57A" and 56 proves 
that. It is also my belief that parkerizing does include the the use of the solvents like TCE or Trichlorethane as part of the cleaning 
process prior to parkerizing. While building 57 had a TCE degreasor it likely took place in the parkerizing room as a step in the 
process.

Sequence number: 3
Author: RPotter
Subject: Note
Date: 4/11/2006 10:00:09 PM Date: 4/11/2006 10:00:09 PM 

The research document attached to this letter provided by the USACE which is from an internet search doesn't state that solvent 
isn't used. Just becuase it is not mentioned does not mean that it is not necessary to degrease with solvent such as TCE prior to 
parkerizing. Attached to this response is document produced in an internet search that I performed which states that its imperative 
to degrease prior to parkerizing (phospating) and goes into detail about what type of solvent should be used to accomplish this 
critical step. Does the government have any information on the parkerizing process in the form of a process description and 
diagram that would clarify how the parkerizing process was performed. From what I can find no information is provided in the 
reports that detail how this work was done and what chemicals, compounds, materials, etc where used. Should this information be 
available please provide me a copy of it to better my understanding of the process.
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Page: 4
Sequence number: 1
Author: RPotter
Subject: Pencil
Date: 4/11/2006 10:19:17 PM Date: 4/11/2006 10:19:17 PM 

Red dots are wings to building 56. The one on the left has been called "57A".

Sequence number: 2
Author: RPotter
Subject: Note
Date: 4/11/2006 10:16:31 PM Date: 4/11/2006 10:16:31 PM 

According to this drawing "56A" is just labeled as 56 which includes the wings off 56 that marked with red dots that I created on the 
drawing.
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RPotter
Text Box
Start of Response to USACE Internal Letter Dated 6/28/04 



Page: 6
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:34:59 PM Date: 4/11/2006 10:34:59 PM 

Parkerizing is a trademark. Parkerizing is commonly known as phosphating or phophatizing.
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Page: 10
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:41:29 PM Date: 4/11/2006 10:41:29 PM 

Process description details phsyical cleaning and degreasing.
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Page: 11
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:38:02 PM Date: 4/11/2006 10:38:02 PM 

Solvent is part is part of the basic equipment.

Sequence number: 2
Author: RPotter
Subject: Note
Date: 4/11/2006 10:42:49 PM Date: 4/11/2006 10:42:49 PM 

Degreasing using solvents is discussed and makes special note to avoid use of petroleum based solvents. TCE is not petroleum 
based.
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Page: 12
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:44:14 PM Date: 4/11/2006 10:44:14 PM 

Laquer thinner is discussed as a cleaning solution since TCE in 2003 was likely not easy to come by and is hazardous.
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Page: 15
Sequence number: 1
Author: RPotter
Subject: Note
Date: 4/11/2006 10:46:19 PM Date: 4/11/2006 10:46:19 PM 

This page is taken from the records research report and discusses cleaning and preserving almost in the same sentence as they 
are critical to be performed in a continouos process or one immediately after another. I believe this is to prevent rust from forming.



RPotter
Note
This is a patent for Phospating (parkerizing) that discusses the process in detail. The patents first claim is for coating of series of pieces of ferrous metal with great rapidity and at a minimum expense. The process uses a slightly different solution or mixture and is performed in a continous fashion. 

RPotter
Note
None set by RPotter



Page: P
Author: RPotter
Subject: Note
Date: 4/12/2006 3:48:23 PM Date: 4/12/2006 3:48:23 PM 

This is a patent for Phospating (parkerizing) that discusses the process in detail. The patents first claim is for coating of series of 
pieces of ferrous metal with great rapidity and at a minimum expense. The process uses a slightly different solution or mixture and 
is performed in a continous fashion. 

Status
RPotter None 4/12/2006 3:20:18 PM 











PA Summary

DoD Site #

Area:
55

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built 1876 Site Area (SqFt) 8925

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Blacksmith Shop/Machine/Welding Shops

Secondary DoD Uses
Machine Shop/Welding Shop

Post-Army Uses
Retail Formica counter top fabricators. 1971-75: Laminations Unlimited  for Formica counter top lamination. Currently used as 
a machine and welding shop for Unico, Inc.

Records Research Report Addenda Data
SERVICE SHOPS: Blacksmith: gas forge (2), 51 kW furnace (2), 200 ton hydraulic press, 285 ton hydraulic press, 3 quench 
tanks, metal shop and welding. Records indicate that Building 55 suffered a great deal of structural damage from a fire in 1883.
In the late 1940's and early 1950's, a structural addition of Building 55A was identified which housed a Machine shop and a 
Welding Shop. Drawing 5354, dated 1952, identifies a sprinkler system and the Welding Shop. Drawing 5353 shows a tunnel 
below the Welding shop and adjacent to the storeroom.

Records Research Report Comments
The tunnel systems below Building 55 runs the length of the building and was slated for a sprinkler system. Records do not give
a clear indication of the tunnels purpose.

Flooring
Concrete

Disposal Information
None Listed

Activities (inside/outside)
Inside

ENVIRONMENTAL SUMMARY

Year Bldg. Removed Not applicable

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

1 AST or UST? US Army 0 Unknown

Quench Tank

WaterVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

2 AST or UST? US Army 0 Unknown

Quench Tank

WaterVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:
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PA Summary

DoD Site #

Area:
55

I

Furthest Stage of Environmental Investigation
SI

Since the Records Research Report, the use of the tunnel beneath Building 55 is access for utilities.  Building suffered structural 
damage from fire.  Building 55 is part of the 50 Series Complex.  In 1999, USACE detected two magnetic anomalies (designated 
"D" & "E") during a geophysical survey in the breezeway between Bldg 55, Bldg 56C, and Bldg 56A. Anomaly "D" is suspected 
to be a concrete slab or possible cistern while "E" is suspected to be a large utility or a small UST. Two hand auger borings were
added to the sampling program to investigate these anomalies (ref 1207).  Sampling for metals and fuels suspected associated 
with 2 forges planned.  Additional COPCs include Cr(VI), Hg, PCBs, & PAHs (ref 1099). Analytical results from soil samples 
collected beneath Building 55 indicated releases to the subsurface of lead, solvents, and fuels.  The source of the solvents (in the 
form of TCE) and fuels (in the form of PAHs) in soil is not known.  These detections were not expected based on usage. 
Groundwater south of Building 55 is impacted with fuels and solvents.  The source of fuels in groundwater may be related to the
fuels reported in groundwater north of the 50 Series Complex (ref 1207).

COMMENTS

Additional investigation is required at this site based on the 1999 investigation.  Additional sampling is recommended to 
determine the lateral extent of fuels and solvents in groundwater downgradient of this building (and complex).

RECOMMENDATIONS

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

3 AST or UST? US Army 0 Unknown

Quench Tank

WaterVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:
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PA Summary

DoD Site #

Area:
55A

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built 1940s - 1950s Site Area (SqFt) 3277

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Welding Shop/Machine Shop

Secondary DoD Uses
None Listed

Post-Army Uses
Unico machine shop and storage

Records Research Report Addenda Data
None Listed

Records Research Report Comments
This was an addition to Building 55 completed in the late 40s or early 50s.

Flooring
Concrete

Disposal Information
None Listed

Activities (inside/outside)
Inside

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
NONE

There are no records indicating any potential environmental concerns related to DoD activities at this building.

COMMENTS

No DoD action is indicated (NDAI) for this site.

RECOMMENDATIONS

Year Bldg. Removed Not applicable
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PA Summary

DoD Site #

Area:
56

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built 1884 Site Area (SqFt) 36140

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Leather & Canvas Shop/Welding Shop

Secondary DoD Uses
Unknown

Post-Army Uses
Warehousing, automotive parts and rebuilt transmissions for Standard Transmissions in 1973.  Service and repair of industrial 
machinery for Unico Industrial Service and Engineering Co from 1971 to 1977 (ref 702). Exxon Co. in 1977 for storage.  
Currently a wallpaper manufacturer occupies the 2nd floor.

Records Research Report Addenda Data
Leather and Canvas 1962 vacate date (ref 613).  Leased 41,280 sq ft to Unico Industrial Service.  A gas boiler was installed in the 
facility in 1945. During the latter half of 1950, four new firing pits were put into operation. In June 1951, Building 56 housed the 
Welding Shop, the Canvas and Leather Goods Shop, and the small arms rebuild program. In 1951, the Machine Tool Rebuild 
division was established, along with the conversion of the small arms buffing room to a motor rebuild room. Brown and 
Caldwell identified in 1952, operations in Building 56 included painting only and indicated that there were sewer system 
deficiencies in the area of Buildings 56, 57, 89, and 161 which frequently needed rodding to keep the sewage lines open.  These
deficiencies were likely due to the settling of the former marshland in which these lines were installed.  Surface Preparation 
Room: Sandblast Barrel Tumblers (2) (ref 714).

Records Research Report Comments
Former welding and machine shop.  Housed Rubber Mold Dept. on 2nd floor.  In 1907, a total of 1,927 rounds of fixed 
ammunition was disassembled and reloaded in this building.  Boilers 1 and 2 used heavy #5 oil that was delivered hot.  Gas 
boilers installed.  According to instructions issued by the Rock Island Arsenal in 1910, the proper solution for removing metallic
residue from the bores of small arms consisted of one ounce of ammonium per sulfate, 200 grains of ammonium carbonate, 6 
ounces of ammonia (28 percent), and 4 ounces of water. In 1951 a hoist and monorail in the Parkerizing room for dipping rifles 
into oil dip tanks, renovation of the Leather shop boiler and oil tank on the oil tank burner occurred. In December 1960, rusted
pipes were replaced with heavy-gauge pipe, coated with Gila coat for protection against acid fumes from the exhaust system, 
which had caused the deterioration.

Flooring
Concrete and Wood

Disposal Information
Unknown

Activities (inside/outside)
Inside

Year Bldg. Removed Not applicable
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PA Summary

DoD Site #

Area:
56

I

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
SI

This building is part of the 50 Series Complex.  Preservation of small arms was performed in this building for decades. In 1999, a 
preliminary site investigation was conducted by USACE.  Soil and groundwater samples were collected within and around the 
building.  In particular in areas at the suspected parkerizing/oakite dip tank (no solvents used in the parkerizing or preserving
process).  Lead was detected in the soil.  TCE, acetone, chloroform, and cis-1,2-DCE were the predominant VOC compounds 
detected in soil.   Motor oil was found above the MDL in soil.  PAHs, phenanthrene and pyrene, were detected in soil.  VOCs 
were also detected in groundwater. (ref 1074).  The presence of VOCs in soil and groundwater may be associated with a post-
Army release.

COMMENTS

Additional investigation is recommended to determine the lateral extent of fuels and solvents in groundwater downgradient of 
the building (and complex).

RECOMMENDATIONS

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

1 UST US Army 0 Concrete

Dip Tank

CausticsVessel # Unknown Unknown Unknown

Tank used for parkerizing.  Tank still exists.  Emptied by current landowner (at the time contained caustics).Comments:

Uses:

2 ASTs US Army 0 Unknown

Dip Tanks

OilVessel # Pre-1951 Unknown Unknown

Unknown how many dip tanks were located in Building 56.  Pre-1951 based on Reference 197 Memo on Expansion and 
Rehabilitation of Building 56.

Comments:

Uses:

Friday, March 19, 2004 Page 143 of 503

RPotter
Highlight
How do you work with a tank that is 7 feet tall. Would it be in the ground? I think so. How come there are 8 parkerizing tanks? Do they all do the same thing? Or are they caustic, rinse, acid, pickle, oil, rinse, etc. A 7' tall tank is the exact same size as the tank used in building 165 for TCE vapor degreasing. The Drawing is reference # 613 in the RRR. In addition the U shaped cement pit with blocks for the feet of equipment and an overhead monorail are the same as "57". The exhaust system can be seen in a picture of building 57A in the RRR as reference# ?

RPotter
Note
Not true. Solvent was used in Parkerizing room.



Page: Y
Author: RPotter
Subject: Note
Date: 4/12/2006 10:57:51 AM Date: 4/12/2006 10:57:51 AM 

Not true. Solvent was used in Parkerizing room.

Author: RPotter
Subject: Highlight
Date: 4/12/2006 11:23:15 AM Date: 4/12/2006 11:23:15 AM 

How do you work with a tank that is 7 feet tall. Would it be in the ground? I think so. How come there are 8 parkerizing tanks? Do 
they all do the same thing? Or are they caustic, rinse, acid, pickle, oil, rinse, etc. A 7' tall tank is the exact same size as the tank 
used in building 165 for TCE vapor degreasing. The Drawing is reference # 613 in the RRR. In addition the U shaped cement pit 
with blocks for the feet of equipment and an overhead monorail are the same as "57". The exhaust system can be seen in a picture 
of building 57A in the RRR as reference# ?



PA Summary

DoD Site #

Area:
56A

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built 1944 Site Area (SqFt) 51770

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Small Arms Shop/Leather Canvas Shop

Secondary DoD Uses
None Listed

Post-Army Uses
Unico Industrial Service and Engineering Co. 1972-1975 for the servicing and repair of industrial machinery (ref 587).  
Metropolitan Van and Storage in 1975 for the storage of household goods (ref 587).  Exxon Co. in 1977 for storage (ref 702).  
Currently houses a beauty shop and several artists studios.  Portions of the building are used for storage.

Records Research Report Addenda Data
Leather and Canvas shop vacated in 1962, Small Arms section vacated in 1964 (ref 713). Small Arms section included a 
parkerizing room (Building 57) and parkerizing tanks. Building 56A was added to the facility in 1944 as the Small Arms shop.  
Record research was not clear on how many parkerizing tanks were inside building.  According to a progress of operations 
document for 1952 a continuous degreaser was installed for the small arms branch presumably in Building 56A (a continuous 
degreaser was also associated with Building 57).  Drawing 5352 dated 5 August 1952 identifies two test fire rooms in the 
basement on the southern side.  Also identified are a firing room, ammunition storage room, and the boiler room (ref 345).  
Drawing 1479 showed the plans for fuel storage installation - one 10,000-gallon high octane gasoline tank and one 1,000-gallon 
diesel oil tank located west of Building 53 (ref 390) (which is now beneath Building 56A). Surface Preparation Room: Degreaser 
10'x39"x7', Degreaser Still.  Parkerizing Room:  Parker Tanks 4'x8'x4' (8), Parker Tank 4'x6'x4' (ref 714).

Records Research Report Comments
Basement and first floor were small arms repair, and the third floor was leather and canvas shop.  According to a Brown and 
Caldwell 1952 Survey, operations included degreasing, dipping and preserving (ref 405).

Flooring
Concrete

Disposal Information
None Listed

Activities (inside/outside)
Inside

ENVIRONMENTAL SUMMARY

Year Bldg. Removed Not applicable

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory
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RPotter
Highlight



PA Summary

DoD Site #

Area:
56A

I

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

1 ASTs US Army 0 Unknown

Dip Tanks

UnknownVessel # Unknown Unknown Unknown

Unknown how many dip tanks were located in Building 56A.Comments:

Uses:

2 UST US Army 1000 Unknown

Fuel Storage

DieselVessel # Unknown Pre 1944 No

Presumed location beneath the southeast corner of Building 56A.  Could not confirm location in 1999 investigation (BC Ref BC 
1207).  If installed, likely removed prior to construction of Building 56A in 1944.

Comments:

Uses:

3 UST US Army 10000 Unknown

Fuel Storage

High 
Octane

Gasoline 
Tank

Vessel # Unknown Pre 1944 No

Presumed location beneath the southeast corner of Building 56A.  Could not confirm location in 1999 investigation (BC Ref BC 
1207).  If installed, likely removed prior to construction of Building 56A in 1944.

Comments:

Uses:

4 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

5 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

6 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

7 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

8 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

9 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

10 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

11 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:

12 AST US Army 0 Unknown

Parker Tank

CausticsVessel # Pre-1957 Unknown Unknown

Pre-1957 based on Reference 714, Equipment list for new facility.Comments:

Uses:
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PA Summary

DoD Site #

Area:
56A

I

Furthest Stage of Environmental Investigation
SI

In 1999, USACE conducted a geophysical survey to assess the presence of a suspected 1,000-gal diesel UST and a 10,000-gal 
gasoline UST and associated piping, reportedly installed as part of the Bldg 53 fueling system beneath the southwest corner of 
Building 56A. Geophysical survey was inconclusive; two borings were placed on east and west sides of Building 56A. There 
appears to be no release of PCBs, hydrocarbons, or metals from former equipment in the transformer room (Building 56A). No 
further action under FUDS is recommended to address the Building 56A transformer room (ref 1207). The equipment room of 
Building 56A requires further investigation.  Solvents and fuel were identified in groundwater along the south side of the 
building (in the downgradient direction of the 50 Series Complex and the building).

COMMENTS

Additional investigation is recommended to determine the lateral extent of fuels and solvents in groundwater downgradient of 
the building (and complex).

RECOMMENDATIONS
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PA Summary

DoD Site #

Area:
56B

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built Late 1940s Site Area (SqFt) 4576

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Welding Shop and possible foundry

Secondary DoD Uses
None Listed

Post-Army Uses
Bldg 56B leased to George McKeever for glass product manufacturing from 1965-75 (ref 587).  In 1999, the tenant did 
woodworking.  The building contained piles of scrap wood used to cut out plaques and other types of decorative shapes.  The 
building contained two areas for painting.  Currently, the building is vacant.

Records Research Report Addenda Data
None Listed

Records Research Report Comments
Records Research does not specifically mention this building.  Parkerizing activities may have been performed in this building.
The building was a welding shop until the deactivation of the Arsenal in 1964.

Flooring
Concrete

Disposal Information
None Listed

Activities (inside/outside)
Inside

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
SI

This building is part of the 50 Series Complex.  In 1999, USACE conducted a soil investigation.  Three borings were drilled 
through the concrete floor.  Soil samples were collected from each boring to a maximum depth of 5 feet.  Soil samples were 
analyzed for metals, fuels and solvents.  No significant impacts to soil were reported. (ref 1207).

COMMENTS

No further action under FUDS is recommended for this building.

RECOMMENDATIONS

Year Bldg. Removed Not applicable
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PA Summary

DoD Site #

Area:
56C

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built Late 1800s Site Area (SqFt) 977

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Storehouses and Warehouses

DoD Uses
Storage

Secondary DoD Uses
None Listed

Post-Army Uses
Storage

Records Research Report Addenda Data
None Listed

Records Research Report Comments
Records Research does not specifically mention this building.

Flooring
Concrete

Disposal Information
None Listed

Activities (inside/outside)
Inside

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
NONE

This building has been always associated with storage.  It is also a pass through from Building 55 to Building 56.  In 1999, 
USACE researched this building because it is part of the 50 Series Complex and determined there were no records indicating any 
potential environmental concerns related to DoD activities at this site.

COMMENTS

No DoD action is indicated (NDAI) for this site.

RECOMMENDATIONS

Year Bldg. Removed Not applicable
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PA Summary

DoD Site #

Area:
57

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built 1877 Site Area (SqFt) 11550

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Small Arms Shop, Firing Range

Secondary DoD Uses
Firing Range

Post-Army Uses
Currently houses artist studios

Records Research Report Addenda Data
SMALL ARMS: Teardown Room: degreaser (3'x5’), degreaser still, five gun capacity electric barrel cleaner (2), Dip Tank (2) (ref
714). No records prior to 1945. Drawing 2994A, dated 26 September 1945, identifies the cleaning room and also identifies the 
locations of the cleaning solution vats (ref 634). In 1952, Brown and Caldwell reports the only hazardous waste-producing 
operation in Building 57 at this time was degreasing (ref 405).

Records Research Report Comments
Former carpenter shop, three (3) test firing ranges in basement.   A 1952 report indicated that there were sewer system 
deficiencies in the area of Buildings 56, 57, 89, and 161 which frequently needed rodding to keep the sewage lines open.  These
deficiencies were likely due to the settling of the former marshland in which these lines were installed.  According to Mr. 
Byerrum, a former Arsenal employee, the degreasing process included TCE heated by steam coils until the TCE would vaporize, 
the small arms were hung over the TCE tanks and the chemical vapors would degrease them. The cold water coils cooled the 
boiling chemical to prevent the bath from spilling over the sides. He said that it would often boil over the sides and spill down 
the drain (ref 566). 
In earlier years before the installation of the degreaser when acids and caustics were used for degreasing of small arms, the drains 
emptied into two large cisterns located outside the building (cistern locations unknown).  When the cisterns became full, the 
contents were dumped directly into the Carquinez Strait or dumped daily into the swamp west of the building (Byerrum, 1997) 
prior to filling of the area with artificial fill around 1920.   Based on the processes occurring in the industrial area prior to 1920, it 
appears that any used material dumped into the former marshland would have been acids and possibly oils.  It is not clear where
the contents of the solvent-based materials in the degreaser tanks or other used materials were disposed of; however, it is 
presumed to be storm drains and the sanitary sewer system.

Flooring
Wood

Disposal Information
According to Mr. Byerrum, chemicals would go down a drain in to two large cisterns and when the cisterns became full, the 
contents was pumped directly into the Carquinez Strait. Mr. Byerrum also stated, Industrial Waste was pumped into a swamp 
west of the building.

Activities (inside/outside)
Inside

Year Bldg. Removed Not applicable
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PA Summary

DoD Site #

Area:
57

I

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
SI

This building is part of the 50 Series Complex. The main features of this building include a degreaser in Building 57, and three
firing ranges in the basement of Building 57.  Samples were collected from the target material in the firing ranges.  The samples 
contained elevated concentrations of lead, copper, and antimony .  Recommendations from the 1999 investigation included 
additional investigation in regards to the solvents found in the soil and water and removal and offsite disposal of firing range
target material from the basement of Bldg 57 (ref 1207). The Records Research information also indicated there were sewer 
system deficiencies.

COMMENTS

Additional investigation is recommended to determine the lateral extent of fuels and solvents in groundwater downgradient of 
the building (and complex).

RECOMMENDATIONS

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

1 Cistern US Army 0 Unknown

Emergency storage for fire.  Possible disposal area for spent solvents

Water 
(primary)

Vessel # Unknown Unknown No

Degreasing solution was drained into large cisterns, located underground which were emptied into the Carquinez Strait when 
full.  Could not find in 1999 geophysical survey (BC Ref 1207).

Comments:

Uses:

2 Cistern US Army 0 Unknown

Emergency storage for fire.  Possible disposal area for spent solvents

Water 
(primary)

Vessel # Unknown Unknown No

Degreasing solution was drained into large cisterns, located underground which were emptied into the Carquinez Strait when 
full.  Could not find in 1999 geophysical survey (BC Ref 1207).

Comments:

Uses:

3 AST US Army 0 Unknown

Degreaser Dip Tank

SolventsVessel # Unknown Unknown Unknown

Tank removedComments:

Uses:

4 AST US Army 0 Unknown

Dip Tank

UnknownVessel # Pre-1957 Unknown Unknown

Reference 714 lists 2 dip tanks at Building 57.Comments:

Uses:

5 AST US Army 0 Unknown

Dip Tank

UnknownVessel # Pre-1957 Unknown Unknown

Reference 714 lists 2 dip tanks at Building 57.Comments:

Uses:
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PA Summary

DoD Site #

Area:
57A

I

Parcel # (APN) Owner Name Site Address
SITE DESCRIPTION

NDAI FAR IRR Potential OE

0080-280-030 HISTORIC ARSENAL PARK LTD 900 JACKSON STREET

Year Bldg. Built Late 1940s Site Area (SqFt) 4123

Current Land Use Mixed Use-Lower Arsenal

OPERATIONAL HISTORY

DoD Use Type
Industrial/Manufacturing Shops

DoD Uses
Small Arms Shop

Secondary DoD Uses
Parkerizing Room

Post-Army Uses
Warehousing, automotive parts and rebuild transmissions for Standard Transmissions (North American Wieblpfeltzer, Inc.).
1973.

Records Research Report Addenda Data
Soil samples taken during the 1994 investigation (by current landowner) found TCE in soil at 2 feet and additional contaminants
were identified in deeper samples.

Records Research Report Comments
Building 57 was the former "Parkerizing Room".

Flooring
Concrete

Disposal Information
None listed

Activities (inside/outside)
Inside and outside

ENVIRONMENTAL SUMMARY

Furthest Stage of Environmental Investigation
SI

This building is part of the 50 Series Complex. 1994 sampling found TCE soil contamination in the area of the parkerizing vat in
Building 57A. In 1999, the USACE conducted geophysical surveys to determine if a U-shaped vat still exists and to determine 

COMMENTS

Year Bldg. Removed Not applicable

Type Original Owner
Size

(Gal.) Construction
Commodity

Stored
Date

Installed
Date

Removed
Post-
Army

Installed
Post-Army

Vessel Inventory

1 UST US Army 0 Concrete

Dip Tank

AcidsVessel # Late 1940s Present Yes

Vat exists but filled with gravel and topped to grade with concrete.  A previous tenant in the 1970s used the vat to dispose of
transmission parts (FA/BC Ref 1207).

Comments:

Uses:
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products (refs 418 and 587); Standard Transmissions in 1973 for the storage of 

automobile parts and the rebuilding of transmissions (ref 418); and Unico Industrial 

Service and Engineering Co. from 1971 to 1977 for the servicing and repair of industrial 

machinery (refs 418, 586, and 587).

Records research has identified the following post closure uses and corresponding 

occupancy dates for Building 56A: Unico Industrial Service and Engineering Co. from 

1972 to 1975 for the servicing and repair of industrial machinery (ref 587); Metropolitan 

Van and Storage in 1975 for the storage of household goods (ref 587); and Exxon Co. in 

1977 for storage (ref 702).

Buildings 56 and 56A remain and are owned by Gordon Potter.  Building 56 houses a 

wallpaper manufacturer on the second floor.  Building 56A houses a beauty shop and 

several artist's’ studios.  Portions of the building are used for storage.

Building 57  Small Arms Shop/Firing Range 

Constructed in 1877 of locally quarried sandstone, Building 57 originally housed the 

Carpenter Shop.  New carpentry facilities were constructed near Bottle Hill (to the 

southwest) beginning in 1943, and it is presumed that the Carpenter Shop moved at that 

time.  No records were located to describe operations in Building 57 prior to 1945; it 

could have transitioned to Small Arms Shop at any time during that period.

Drawing 2994A, dated 26 September 1945, identifies the cleaning room and also 

identifies the locations of the cleaning solution vats (ref 634).

According to the 1952 survey report by Brown and Caldwell, the only hazardous waste-

producing operation in Building 57 at this time was degreasing (ref 405) (Appendix D).

Building 57 was investigated in 1994 by its present owner, Mr. Gordon Potter, as part of 

a bank loan submittal.  During the investigation, Mr. Buster Byerrum (Arsenal employee 

from the late 1930s to 1962) was interviewed.  He identified Building 57A as the annex 

used for the degreasing and parkerizing of small arms.  Mr. Byerrum, who worked in the 

Arsenal’s Small Arms Division for 11 years, reported that a concrete vessel housed 

within Building 57 was used for degreasing small arms, and that the room was 

He identified Building 57A as the annex 

used for the degreasing and parkerizing of small arms.  Mr. Byerrum, who worked in the

Arsenal’s Small Arms Division for 11 years, reported that a concrete vessel housed

within Building 57 was used for degreasing small arms, and that the room was 
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designated as the “work area for degreasing, parkerizing, and bluing of small arms, 

mostly 50 caliber machine guns.”  This vessel was the subject of the 1994 investigation 

(ref 566). 

Mr. Byerrum reported that the chemicals used for the processing of the small arms were 

trichloroethylene (TCE), phosphoric acid, Oakite (bluing compound), light oil P-20, and 

Stoddard solvent.  He stated that the degreasing tanks were “on the floor and they had 

heating coils inside them, which were heated by steam.  Near the tops of the inside of 

the tanks there were cold water coils.  The TCE was heated by the steam coils to the 

point that the chemical would vaporize, the small arms were hung over the tanks and the 

chemical vapors would degrease them.  The cold water coils were to cool the boiling 

chemical to prevent the chemical from boiling over the sides.”  He said that very often 

the chemical would boil over and spill on the floor, and then flow into the drains (ref 566). 

In the earlier years, the drains emptied into two large brick-lined cisterns located 

underground outside of the building (cistern locations unknown).  When the cisterns 

became full, the contents were pumped directly into the Carquinez Strait.  On a recent 

interview for this records search, Mr. Byerrum also stated that industrial waste from 

Building 57 was dumped daily into the swamp west of the building (Byerrum, 1997).

As part of the 1994 investigation, soil samples were submitted from various depths and 

locations in the vicinity of the former concrete tank for analysis.  Test results from the 

field investigation first identified TCE at a depth of 2 feet.  Additional contaminants were 

identified in deeper samples.  For sampling location detail refer to Figure 1, Site Plot 

Plan/Borehole Locations, Attachment A, included in the Meredith/Boli & Associates, Inc. 

(ref 566) (Attachment 9A and 9B). 

Table 2.2.c summarizes the results from American Environmental Testing Laboratory, 

Inc., submitted to Gordon Potter.

Table 2.2.c 

Chemicals Identified at Building 57A to Date* 

Medium Chemicals Reported Concentration Range 

Soil Arsenic <0.5-2.5 mg/kg 

designated as the “work area for degreasing, parkerizing, and bluing of small arms,

mostly 50 caliber machine guns.”  This vessel was the subject of the 1994 investigation 

(ref 566).

Mr. Byerrum reported that the chemicals used for the processing of the small arms were 

trichloroethylene (TCE), phosphoric acid, Oakite (bluing compound), light oil P-20, and 

Stoddard solvent.  He stated that the degreasing tanks were “on the floor and they had

heating coils inside them, which were heated by steam.  Near the tops of the inside of 

the tanks there were cold water coils.  The TCE was heated by the steam coils to the 

point that the chemical would vaporize, the small arms were hung over the tanks and the

chemical vapors would degrease them.  The cold water coils were to cool the boiling

chemical to prevent the chemical from boiling over the sides.”  He said that very often 

the chemical would boil over and spill on the floor, and then flow into the drains (ref 566).

1



Benicia Research Report  Jacobs Engineering 
Benicia Arsenal 

d:\final rrr\text\reference.doc 3-38 FINAL 

04/99

Office of the Post Engineer,  Benicia Arsenal, California.  (ref 652).  1920.  Infirmary 
(8 Bed).  Record Group 92.  Archive II, College Park, Maryland.  March. 

Ordnance Office War Department. (ref 653).  1894. Map of Benicia Arsenal Barracks 
Reservation.  Class 19, Division 12, Drawing No. 3.  Archive II, College Park, 
Maryland.  May 1. 

Ordnance Office War Department. (ref 654).  1894.  Map of Benicia Arsenal 
Reservation.

Engineers Office Headquarters Military Division – Pacific 6, Department of California, 
San Francisco, California. (ref 662).  1877.  Skeleton Map of U. S. Military 
Reserve, Benicia Barracks, CA.  File 1021.  USACE, St. Louis, Missouri.
November 21. 

U.S. Engineer Office, San Francisco, California. (ref 664).  1944.  Topography for Firing 
Range, Sheet No. 2.  File No. 56 Division 1.  USACE, St. Louis, Missouri.
December 5. 

3.3 PERSONAL INTERVIEWS

Allenwood, Bob (former Arsenal employee).  1997.  Conversation Regarding Former 
Arsenal Fire Department Practices.  9 December. 

Allenwood, Bob (former Arsenal employee, Assistant Fire Chief).  1997.  Conversation 
Regarding Former Benicia Arsenal Practices.  25 November. 

Bailey, Leroy (former Arsenal employee).  1998.  Conversation Regarding Former 
Arsenal Practices.  4 February. 

Bailey Leroy (former Arsenal employee, Surveillance).  1997.  Conversation Regarding 
Former Surveillance Practices at the Arsenal.  25 November. 

Byerrum, Buster (former Arsenal employee).  1997.  Conversations Regarding Former 
Arsenal Practices.  25 November. 

Byerrum, Buster (former Arsenal employee).  1998. Conversations Regarding Former 
Arsenal Practices.  22 September. 

Champagne, Lee Roy (Benicia citizen and artist).  1997.  Conversation Regarding His 
Residence Property.  13 November. 

Clyma, Delmar (former Arsenal employee).  1997.  Conversation Regarding Former 
Arsenal Practices in Storage Area.  14 November. 

Clyma, Delmar (former Arsenal employee).  1997.  Conversation Regarding Former 
Arsenal Practices in Storage Area.  19 November. 

Erck, Lewis (former Arsenal employee).  1997.  Conversation Regarding Former Arsenal 
Practices.  10 December. 

Byerrum, Buster (former Arsenal employee).  1997.  Conversations Regarding Former , ( p y
Arsenal Practices.  25 November. 

Byerrum, Buster (former Arsenal employee).  1998. Conversations Regarding Former , ( p y
Arsenal Practices.  22 September. 
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       1    Bridge? 

       2             MS. LINCK:  Benicia. 

       3             MS. BARDET:  Okay, Benicia Bridge. 

       4             MS. LINCK:  Right.  So, you know, the bedrock

       5    here (drawing) -- something like that approximately.

       6    And it may -- and this distance here in some cases is

       7    probably in contact with some of the subsurface

       8    features.  So we got the basement in here, right?  And

       9    the firing range -- if anybody has ever seen the firing

      10    ranges in the basement area, they're sittin' right in

      11    here. 

      12             MR. MITCHENER:  Did they -- they excavated into

      13    that. 

      14             MR. WEBB:  Yes.  Right.  So you got -- you got

      15    the firing ranges here, in there, and then the feature

      16    that was most likely -- the water just caused -- is the

      17    trough, the trough that's in that one -- in that one

      18    building.  And that has a large tank that was part of it

      19    where they would dip the arms in, right, and then

      20    they'd -- they'd dip 'em in here, and then they'd be in

      21    a trough. 

      22             MR. MITCHENER:  Wendy, what was that made out

      23    of? 

      24             MS. LINCK:  Concrete.  That's the vat.  So this

      25    is where TCE was -- resided.  Most likely, you know, it

                                                               14 

And that has a large tank that was part of it

19 where they would dip the arms in, right, and then

20 they'd -- they'd dip 'em in here, and then they'd be in

21 a trough.

Concrete.  That's the vat.  So this

25 is where TCE was -- resided.  Most likely, you know, it

14
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       1    was filled up to there. 

       2             MR. CROSS:  TCE?  What is that? 

       3             MR. MITCHENER:  Trichloroethylene.  It's an

       4    industrial solvent.

       5             MS. LINCK:  And then the arms would just hang,

       6    and then they'd drip, and the drippings would drip,

       7    drip, drip back, you know, that kind of thing.

       8             So if -- so here you've got this complex that

       9    happens to be on this -- probably this sandstone right

      10    here, which has preferential bedding planes in it.  Like

      11    if you're up by Jefferson Street daycare, those real

      12    steep bedding planes, well, that's why this drops off,

      13    and probably drops off very -- in the same direction.

      14    Then you added the swamp, the old swamp, and there's -- 

      15             MR. MITCHENER:  I have your figure that shows

      16    the old swamps drawn very nicely too.  Some great

      17    figures. 

      18             MS. LINCK:  So this is -- this is what we call

      19    a conceptual site model by adding all these pieces

      20    together.  So you add the swamp in there, and you've got

      21    all this clay that's settin' in here, like that.  So

      22    you've got all this clay sitting in here, and it's

      23    all -- you know, the old Building 71, you know, they had

      24    a hard time keeping the foundation -- it was over in

      25    this area -- 'cause the bay muds, you know, it wouldn't

                                                               15 

was filled up to there.

2 MR. CROSS:  TCE?  What is that? 

3 MR. MITCHENER:  Trichloroethylene.  It's an

4 industrial solvent.

5 MS. LINCK:  And then the arms would just hang,

6 and then they'd drip, and the drippings would drip,

7 drip, drip back, you know, that kind of thing.
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       1    focus at the complex was small arms repair,

       2    preservation, during the entire inception that was

       3    happening in four different buildings at that time, and

       4    in order to do that process, they had acid baths being

       5    used in order to clean small arms to get the old paint

       6    off, the old oil and grease or whatever off of there.

       7    They were using a parkerizing process in regards -- in

       8    that area, and parkerizing is just a term being used to

       9    clean small arms using a process of -- later on --

      10    earlier on was probably with a Stoddard solvent.  Later

      11    on it's TCE or chlorinated solvents was much more

      12    readily available.  That was the primary solvent of use

      13    at that time.  And parkerizing is just that cleaning

      14    process and -- and restoring the gun or whatever metal

      15    back to its ready wear condition, usually using some

      16    kind of bluing compound and a light oil in order for

      17    preservation.  There's also some white leads and grease,

      18    other greases that were used in -- during this small

      19    arms repair. 

      20             In the other buildings, as we talked about,

      21    there was machining and welding happening, pretty much

      22    over in the right-hand portion of the -- the arsenal as

      23    we look at it up on the screen.  A foundry was located

      24    in Building 55.  They were manufacturing projectiles in

      25    that building.

                                                               20 

They were using a parkerizing process in regards -- in

8 that area, and parkerizing is just a term being used to

9 clean small arms using a process of -- later on --

10 earlier on was probably with a Stoddard solvent.  Later

11 on it's TCE or chlorinated solvents was much more

12 readily available.  That was the primary solvent of use

13 at that time.  And parkerizing is just that cleaning

14 process and -- and restoring the gun or whatever metal

15 back to its ready wear condition, usually using some

16 kind of bluing compound and a light oil in order for

17 preservation.  There's also some white leads and grease,

18 other greases that were used in -- during this small

19 arms repair.
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       1    we -- we know that the -- the 50 Series Complex was --

       2    some on an elevated hill of some sort, so it was

       3    naturally to -- assume it was probably on some kind of

       4    bedrock high.  It's sitting up there, you know,

       5    promontory location.  It was the main area in the

       6    industrial area when they first were there.  That was

       7    the place to be.

       8             We also knew that, in some -- we have the

       9    former marshland that's located -- that's shown in the

      10    green here.  We know that water is fairly shallow.  That

      11    is being represented by this line right here.  So some

      12    areas water is only a few feet deep, and other areas,

      13    like beneath the complex, we thought would be much

      14    deeper.

      15             We also have -- we also placed on here some of

      16    the source areas that we thought have a potential to

      17    have -- that there was a potential -- a possible

      18    contamination in regards to a large vat that's currently

      19    in one of the buildings.  With the overflow and the

      20    possibility of solvents heating up, overflowing, those

      21    type of things, could kind of flow into the saturated --

      22    this is the soil that's saturated -- travel through and

      23    hit the water and then disperse out.  Once it hits

      24    water, it'll just kind of disperse out.  Other ways, it

      25    can go into drains, down in the drains, and some of the

                                                               26 

We also have -- we also placed on here some of

16 the source areas that we thought have a potential to

17 have -- that there was a potential -- a possible

18 contamination in regards to a large vat that's currently

19 in one of the buildings.  With the overflow and the

20 possibility of solvents heating up, overflowing, those

21 type of things, 
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       1    is probably what you've been waiting for -- all this

       2    setup, we're almost to the end -- the distribution of

       3    the chemicals of interest on all these sampling

       4    locations that we collected out there.  Chlorinated

       5    solvents were found in all samples' matrices in soil,

       6    soil gas, and groundwater at the complex, including its

       7    degradation products.  So TCE was the main, primary

       8    solvent out there being used, but TCE degrades into

       9    other chemicals, and we were analyzing for those as

      10    well.  Now, that's a good thing.  That means that the

      11    solvents are degrading and they're going -- you know,

      12    going its natural cycle.  It's not sticking around.

      13    It's degrading and -- and trying to take care of itself

      14    on its own.

      15             Those solvents are most likely the probable

      16    source of the degreasers and the parkerizing vat in

      17    Building 57A.  They were likely introduced to the soil

      18    and then eventually traveled through the soil into the

      19    groundwater by that, from those vats, or a possibility

      20    that it could've been dumped directly into the former

      21    marshland.  So this is all just similar things that

      22    pretty much substantiates our conceptual site model that

      23    we put together. 

      24             So this is a map, kind of a swirly one, but

      25    this is based on the data that we have today.  And this

                                                               42 

Those solvents are most likely the probable

16 source of the degreasers and the parkerizing vat in

17 Building 57A.  They were likely introduced to the soil

18 and then eventually traveled through the soil into the

19 groundwater by that, from those vats, or a possibility

20 that it could've been dumped directly into the former

21 marshland. 
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         1    the old dump site area.  So based on that, we took 

         2    that and looked over the data, and it was good data, 

         3    and so it appears that there's probably some kind of 

         4    DOD-associated impact there.  So we're gonna probably 

         5    do a little more investigation there to figure out 

         6    where -- where it is. 

         7             MS. BARDET:  Wendy, could you go back to the 

         8    slide before?  You were looking for metals? 

         9             MS. LINCK:  Yes. 

        10             MS. BARDET:  And so you weren't looking for 

        11    solvents. 

        12             MS. LINCK:  No. 

        13             MS. BARDET:  Why was that?  Because, I mean, 

        14    this whole investigation got started with a request 

        15    about TCE at Building 57, whatever it is, -- 

        16             MS. LINCK:  Right. 

        17             MS. BARDET:  -- and so solvents is a big deal 

        18    in this arsenal, -- 

        19             MS. LINCK:  Right. 

        20             MS. BARDET:  -- let alone hydrocarbons. 

        21             MS. LINCK:  Right.  And, you know, we base -- 

        22    we're trying to find or base all of our information 

        23    based on substantiated or something that we knew that 

        24    was a clear record.  You know, there's just so much we 

        25    can do.  We know that the industrial area has 

                                                                   23 

Why was that?  Because, I mean,

14 this whole investigation got started with a request

15 about TCE at Building 57, whatever it is, --

16 MS. LINCK:  Right. 

17 MS. BARDET:  -- and so solvents is a big deal 
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Total Assignments: 8 
Serial #: 72190380  Filing Dt: 04/06/1964 Reg #: 0795059  Reg. Dt: 08/31/1965 

Registrant: HOOKER CHEMICAL CORPORATION  

Mark: PARKERIZING  

Assignment: 1 
Reel/Frame: 0216/0146 Received: Recorded: 02/07/1972 Pages: 3

Conveyance: ASSIGNS THE ENTIRE INTEREST AND THE GOODWILL

Assignor: HOOKER CHEMICAL CORPORATION  Exec Dt: 02/02/1972 

Entity Type: CORPORATION 

Citizenship: NEW YORK 

Assignee: OXY METAL FINISHING CORPORATION

21441 HOOVER RD.

WARREN, MICHIGAN 48093

Entity Type: CORPORATION 

Citizenship: CALIFORNIA 

Correspondent: OXY METAL FINISHING

P. O. BOX 201

DETROIT, MI 48220

Assignment: 2 
Reel/Frame: 0256/0951 Received: Recorded: 08/27/1974 Pages: 1

Conveyance: CHANGE OF NAME

Assignor: OXY METAL FINISHING CORPORATION  Exec Dt: 07/03/1974 

Entity Type: CORPORATION 

Citizenship: CALIFORNIA 

Assignee: OXY METAL INDUSTRIES CORPORATION Entity Type: UNKNOWN 

Citizenship: NONE 

Correspondent: B. F. CLAEBOE

OXY METAL INDUSTRIES CORPORATION

P.O. BOX 20201

DETROIT, MI 48220

Assignment: 3 
Reel/Frame: 0401/0385 Received: Recorded: 10/09/1981 Pages: 3

Conveyance: ASSIGNS THE ENTIRE INTEREST AND THE GOOD WILL EFFECTIVE AS OF JAN. 1, 1981

Assignor: OXY METAL INDUSTRIES CORPORATION  Exec Dt: 10/07/1981 

Entity Type: CORPORATION 

Citizenship: CALIFORNIA 

Assignee: HOOKER CHEMICALS & PLASTICS CORP. Entity Type: CORPORATION 

Citizenship: NEW YORK 

Correspondent: HOOKER CHEMICALS & PLASTICS CORP.

PLATING SYSTEMS DIV.



21441 HOOVER ROAD

WARREN, MI 48089

Assignment: 4 
Reel/Frame: 0401/0382 Received: Recorded: 10/09/1981 Pages: 3

Conveyance: MERGER

Assignor: OXY METAL INDUSTRIES CORPORATION  Exec Dt: 12/22/1981 

Entity Type: UNKNOWN 

Citizenship: NONE 

Assignee: HOOKER CHEMICALS & PLASTICS CORP. Entity Type: UNKNOWN 

Citizenship: NONE 

Correspondent: HOOKER CHEMICALS & PLASTICS, CORP.

21441 HOOVER RD.

WARREN, MI 48089

Assignment: 5 
Reel/Frame: 0422/0703 Received: Recorded: 06/02/1982 Pages: 3

Conveyance: CHANGE OF NAME

Assignor: HOOKER CHEMICALS & PLASTICS CORP.  Exec Dt: 05/17/1982 

Entity Type: UNKNOWN 

Citizenship: NONE 

Assignee: OCCIDENTAL CHEMICAL CORPORATION Entity Type: UNKNOWN 

Citizenship: NONE 

Correspondent: OCCIDENTAL CHEMICAL CORP.

21441 HOOVER ROAD

WARREN, MI 48089

Assignment: 6 
Reel/Frame: 0450/0966 Received: Recorded: 10/26/1983 Pages: 2

Conveyance: ASSIGNS THE ENTIRE INTEREST AND THE GOODWILL

Assignor: OCCIDENTAL CHEMICAL CORPORATION  Exec Dt: 09/28/1983 

Entity Type: CORPORATION 

Citizenship: NEW YORK 

Assignee: PARKER CHEMICAL COMPANY  

32100 STEPHEN HIGHWAY

MADISON, HEIGHTS, MICHIGAN 48071

Entity Type: CORPORATION 

Citizenship: DELAWARE 

Correspondent: PARKER CHEMICAL COMPANY

LEGAL DEPT.

32100 STEPHEN HWY.

MADISON HEIGHTS, MI 48071

Assignment: 7 
Reel/Frame: 0657/0805 Received: Recorded: 06/12/1989 Pages: 0

Conveyance: MERGER

Assignors: AMCHEM PRODUCTS, INC.  Exec Dt: 12/21/1988 

Entity Type: CORPORATION 

Citizenship: DELAWARE 

PARKER CHEMICAL COMPANY  Exec Dt: 00/00/0000 

Entity Type: CORPORATION 
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Citizenship: DELAWARE 

Assignee: HENKEL CORPORATION Entity Type: CORPORATION 

Citizenship: DELAWARE 

Correspondent: HENKEL CORPORATION

SUITE 200, THE TRIAD

2200 RENAISSANCE BLVD.

GULPH, PA 19406

Assignment: 8 
Reel/Frame: 2549/0418 Received: 07/25/2002 Recorded: 07/22/2002 Pages: 7

Conveyance: ASSIGNS THE ENTIRE INTEREST

Assignor: HENKEL CORPORATION  Exec Dt: 04/15/2002 

Entity Type: CORPORATION 

Citizenship: DELAWARE 

Assignee: HENKEL KGAA  

HENKELSTRASSE 67

DUESSELDORF, GERMANY D-40191

Entity Type: A PARTNERSHIP 
LIMITED BY 
SHARES 

Citizenship: GERMANY 

Correspondent: HENKEL CORPORATION

CHRISTEL EMERSON

2200 RENAISSANCE BOULEVARD

SUITE 200, LAW DEPT./TRADEMARKS

GULPH MILLS, PA 19406

If you have any comments or questions concerning the data displayed, contact OPR / Assignments at 571-272-3350 
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Corporate Info 

Trademarks  

The following is a list of our trademarks. 

ACC® 
ACRO KUT® 
ALODINE® 
ALTREX® 
ALUMINUX® 
ALUMIPREP® 
AQUAPREP® 
AUTOPHORETIC®
BLACK VELVET®
BONDERITE® 
BONDERLUBE® 
CIRCLENE® 
CLEANOX® 
CUPROBOND® 
CUTLASS® 
DEOXALUME® 
DEOXIDINE® 
DEOXYLYTE® 
DRAWCO® 
DTI® 
DURIDINE® 
EXTRUDICOTE® 
EXTRUDOL® 
FERLON® 
FIXODINE® 
GALVAPREP® 
GRANOCOAT® 
GRANODINE® 
GRANODRAW® 
HY KUT® 
KLEANRITE® 
KOLD KLEEN® 
LINEGUARD®

LINEGUARD® 
LOCKOTE® 
METALPREP® 
MICROBOND® 
MIL-ETCH® 
P3® 
P3 ALMECO® 
P3 ALMECO SEAL®
P3 ALMECOLOR® 
P3 CRONI® 
P3 EMALAN® 
P3 RIK® 
P3 MULTAN® 
P3-T® 
PARCO® 
PARCO LUBRITE® 
PARCO UNI-FORM®
PARCO UNIMET® 
PARCOLAC® 
PARCOLENE® 
PARCOSOLTM 
PARKERIZING® 
PASSERITE® 
PERM-COTE® 
PETRODRAW® 
POLYAQUASOL® 
POLYDRAW® 
POLYPREP® 
PREP-N-COTE® 
PREZAINT® 
PROTECTOL® 
PURE TEK® 

RAM DRAW® 
REACTOBOND® 
REACTITROLLER® 
REDEEM® 
RELLAD® 
RIDOLINE® 
RIDOSOL® 
RODINE® 
ROLLGLEEM® 
RUST CHECK® 
SEQUESTROL® 
SERSEAL® 
SOLTRONIC® 
SPECTROCOLOR® 
STAMTRONIC® 
STANOBOND® 
SURPHOS® 
SWORD KUT® 
TEROCOAT® 
TEROCORE® 
TEROKAL® 
TEROLAN® 
TEROPHON® 
TEROREHM® 
TEROSON® 
TEROSTAT® 
TEROTEX® 
THERMOIL GRANODI
THIEM-MELT® 
THIEMITE® 
TOUCH-N-PREP® 
ULTRALENE® 
VELOURS®
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Figure 2-1
Conceptual Site Model Diagram

Area I 50 Series Complex SI Report
Benicia Arsenal, Benicia, CA
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Photo MCV-004f.  Woodworking equipment 
and materials inside Building 56B. 

Photo PIC00031.  Location of former 
continuous degreaser in Building 57.

Photo PIC00032.  Location of cleaning vats in 
Building 57.

There are no features to investigate in 
Building 56C; therefore, no investigation 
activities are planned. 

Building 57 - Small Arms Shop. 
Investigation activities in Building 57 will be 
conducted in the north end of each of three 
firing ranges located in the basement, and 
in two basement areas with exposed soil.  
We will also investigate outside the building 
in the area adjacent to the former 
continuous degreaser. 

 Three firing ranges end at an earthen 
berm.  The potential of highest 
contamination is suspected to be at this 
berm.  As a result, hand auger borings 
B057HA001 through B057HA003 are 
planned at the end of each range 
(Figure I5-7). 

 There are two exposed areas of soil - 
one area near the westernmost range 
and one in a corridor along the eastern 
side of the basement area (this corridor 
leads to an elevator in the northeast 
corner of the basement).  Hand auger 
borings B057HA004 and B057HA005 
are planned in these areas (Figure I5-7).  
Drainage from the overlying parkerizing 
activities in Building 57 through the 
wooden floor is suspected.  Photo 
PIC00032 shows the stained wooden 
floor of Building 57.  The two exposed 
areas of soil appear to be low-lying, 
where accumulations of drainage water 
may have collected. 

 Hydropunch® boring B057AHP007 is 
located along the western side of 
Building 57, next to the location of the 
former continuous degreaser inside 
Building 57, where the highest potential 
for contamination is suspected.  Photo 
PIC00031 shows the former location of 
the degreaser. 

Building 57A - Parkerizing Room.
Previous data collected in Building 57A 
indicate an impact to soil in this area.  
Based on observed features (including a 
U-shaped, gravel-filled vat), historical use, 
and previous data, investigation activities in 
Building 57A will include one soil boring 
(B057ASB001), one Hydropunch® boring 
(B057AHP008) and one grab groundwater 
sample (B057AGR001) (Figure I5-6).  The 
reasons for these sampling activities are 
described below. 



Figure 1-3
Historical Development

Area I 50 Series Complex SI Report
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Present day building numbers are shown in 
parentheses( ), and are adopted in this report 
for consistency with other recent reports.
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Area I, which contains several structures built in the mid to late 1800s, mainly served as an industrial 
and manufacturing area.  Several machine shops were located in Area I, as were a blacksmith shop, 
welding shop, numerous vehicle and artillery repair shops, small arms shops, administrative offices, 
most of the permanent housing sites, photographic laboratories, a firehouse, and a hospital (PA ref 
1000).  Area I also had the wharf facilities and storehouses on its southern shore that were used for 
shipping and receiving equipment and supplies throughout the Arsenal’s history. 

Industrial and manufacture shop buildings in Area I were primarily used for the repair and 
preservation of military materiel.  Area I buildings included a Small Arms Shop, the Combat Vehicle 
and Artillery Repair Shop, Engine Rebuild Shop, Locomotive Building, Steam Cleaning Building, 
Paint Shop, Motor Test Shed, Battery Charge Building, and numerous other PA sites. 

Many of these buildings were equipped with boilers that were originally coal burning, but were later 
updated to use fuel oil, diesel fuel, or natural gas.  Mr. Jim Milburn, a former Arsenal employee, 
recalls that Number 5 heavy fuel oil was delivered hot in order to fire some of the boilers 
(PA ref 1000).  An article published in the Benicia Bomber, dated January 1952, stated that shop 
boilers served as the source of heat and steam for hot alkali, acid, and rinse tanks, vapor degreasers, 
hot preservative tanks, preservative removal, and paint drying (PA ref 1000).  The boilers were also 
used to heat the buildings.  

The industrial and manufacturing shops in Area I predominantly used acids to clean metal parts, but 
some solvents and various other potentially hazardous materials were used.  Records identify the use 
of acid baths as early as 1914.  A request, dated August 31, 1914, was made for the installation of 
exhaust fans and accompanying piping to remove harmful gases from the acid baths and protect 
employees (PA ref 1000).  Stock/inventory reports identify boric acid, sulfuric acid, hydrochloric 
acid, phosphoric acid, potassium hydroxide, chromium hydroxide, ethyl ether, chromium trioxide, 
and chromium potassium as chemicals used at the site.  Phosphoric acid was used in conjunction 
with vapor degreasing, emulsion cleaning, alkali cleaning, and paint stripping.  Other compounds 
used in these processes included methyl ethyl ketone (MEK) (for paint stripping), acetone, and 
trichloroethene (TCE) (PA ref 1000).  TCE was used in vapor degreasers in seven of the shop 
buildings (31, 48, 56A, 57, 91A, 70-131, 165) as of 1952 (PA ref 1207).

A number of buildings located in Area I had phosphoric acid dipping tanks, which reportedly were 
emptied every two to three weeks.  The exact disposition of material in these tanks is not clear from 
the report.  However, interviews with Arsenal personnel indicate that the phosphoric acid dipping 
tanks were emptied into the Carquinez Strait via storm drains and the sanitary system (PA ref 1000).  
Buildings 161 and 165A had smaller hydrochloric acid tanks that were emptied every four weeks.  
Sulfuric acid from battery reclamation operations was dumped into the storm drainage system at 
Building 101 (PA ref 1000).  A paint-stripping compound was used in combination with a resin for 
the caustic dipping grease-removal operation.  In 1952, there were 12 caustic tanks in operation, 
each with a 1,000-gallon capacity.  Every three weeks, each tank was dumped directly into the floor 
drains connected to the storm drain system.  The caustic tank in TO131 was emptied directly into 
the sanitary sewer system (PA ref 1000).   
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The preservation process involved dipping small parts into either hot or cold chemical preservative 
baths.  The parts were dried before being sprayed with a light oil/wax application and/or paint.  A 
vapor process was used to clean small arms, gears, and bearings.  The degreasing units were 
constructed in two sizes.  The larger units had continuous distillation tanks that separated grease 
from the TCE cleaning solvent.  Solvent residues were collected in drums and hauled to the dump 
(Landfill 3 in Area M) for burning.  The smaller degreasing units did not have stills to purify the 
solvent, so spent solvent was dumped periodically to locations that are currently unknown.  The 
quantity dumped was estimated in 1952 to be 100 gallons per month per unit.  Sumps under the 
painting booth spray towers were cleaned weekly.  The sludge from these sumps was hauled away 
and the excess water dumped into the storm drain system (PA ref 1000).

Historical records have identified eleven fuel storage sites in Area I (PA ref 1000).  The sites include 
service stations and fuel storage tanks associated with engine rebuilding and testing operations.   

Area I also contained 11 storehouses, one of which dates back to 1859 (Building 29).  The remaining 
storehouses were constructed between 1910 and the mid 1940s.  According to historical data, five 
storehouses were constructed between 1917 and 1922 to receive unused supplies returned from 
World War I (PA ref 1000).  The limited specific information that is available regarding materials in 
the storehouses are included in the PA Summary Forms provided in Appendix A.   

There were eight carpenter shop sites in Area I constructed between 1943 and 1953 in an area east 
of Bottle Hill.  According to an article in the Benicia Bomber, dated March 1952, all lumber that was 
purchased by the Arsenal was in the “rough state.”  The carpenter shop would then cut the lumber 
to the required size and finish it (PA ref 1000).  The carpenter shops were also said to salvage used 
lumber for reuse and for the manufacture of reclaimed wood products.   

Many temporary housing structures were built throughout the history of the installation.  There was 
a structure located on Bottle Hill that temporarily housed German prisoners of war.  Italian 
prisoners of war were temporarily housed in Area M (PA ref 1000).   

Five housing structures have been identified in Area I, including one hospital, one fire station, 
several administrative offices, and photographic laboratories.  Storage tanks were installed at most of 
the housing structures to provide fuel for space heating.  Many of these fuel storage tanks have been 
removed.  Detailed information on the removal and status of each storage tank, referred to as 
(vessel), are included in the PA Summary Forms provided in Appendix A.   

There were a number of rock outcrops in Area I that were used as quarries to provide sandstone 
block for the construction of Arsenal buildings or as fill for site-leveling and foundations.  
According to the RRR, quarry sites also may have served as landfills (PA ref 1000).  Subsequent 
investigations completed at these quarries indicate that they were not used as landfills but rather as 
fill areas for excess construction soil.
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