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From: Scott Sloan
To: Boschen, Christine@Waterboards
Cc: Pat Christopher; Michael Henderson; Tom Zelenka; John Hare; Luc Ong; Chris Orsolini; Rosegay, Margaret;


Peter Zawislanski; Bruce Rieser
Subject: Submittal of Comments to Tentative CAO - Schnitzer Steel Products Oakland Facility
Date: Monday, October 01, 2012 11:58:38 AM
Attachments: SSPC Comment Letter - Tentative CAO - 10.01.2012.pdf
Importance: High


Dear Ms. Boschen,
 
Per the San Francisco Bay Regional Water Quality Control Board’s (Regional Board’s) August 27,
2012 transmittal, please find Schnitzer Steel Products Company’s comment letter associated with
the Tentative Cleanup and Abatement Order (CAO) for our Oakland facility attached. 
 
We’d like to reiterate our thanks to Regional Board staff for meeting with us on September 14,
2012.  We believe our discussions were beneficial and that additional discussion regarding the
progress of improvements underway at the facility, our comments to the CAO, and potential
alternative regulatory approaches would be productive.  Once Regional Board staff have had a
chance to fully review our comments we would like to schedule a meeting.  We will contact you in
a week or two to discuss potential scheduling for a meeting. It’s our understanding, based on
discussions during our previous meeting, that this matter is not likely to be presented to the
Executive Officer before mid-November 2012. 
 
We look forward to working with the Regional Board as we proceed with additional stormwater
improvement projects at our Oakland facility.  Please contact me at your earliest convenience if
you have any questions or need additional information.
 
Thank you,
 
Scott B. Sloan, R.G., L.Hg.
National Environmental Director
Schnitzer Steel MRB
425-420-1863 – Office
253-279-4752 – Cell
 
Information contained in this message and any attachment may be proprietary, confidential, attorney-client privileged or subject to the
work product doctrine and thus protected from disclosure.  If the reader of this message is not the intended recipient, or an employee
or agent responsible for delivering this message to the intended recipient, you are hereby notified that any dissemination, distribution
or copying of this communication is strictly prohibited. If you have received this communication in error, please notify me immediately
by replying to this message and deleting it and all  copies and backups thereof. 
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         Schnitzer Steel Products Company 
         1101 Embarcadero West 
         Oakland, CA  94607 



 



 



October 1, 2012 



Christine Boschen 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
 



Re: Comments on Tentative Cleanup Abatement Order for 
 Schnitzer Steel Products Facility, 1101 Embarcadero West, Oakland, CA 



Dear Ms. Boschen: 



Schnitzer Steel Products Company hereby submits comments on the tentative Cleanup and 
Abatement Order (CAO) that was sent to us on August 27, 2012 by Shin-Roei Lee, Chief, 
Watershed Management Division, San Francisco Bay Regional Water Quality Control Board 
(Regional Board), concerning our scrap metal recycling facility in Oakland, California.  Before 
presenting our comments on the tentative order, I wish to thank you and other Regional Board 
and State Board staff for taking the time to meet with us on September 14, 2012 to discuss the 
tentative order.  While we were disappointed that we did not have an opportunity to discuss this 
matter with you at an earlier point in time, we found the meeting to be very useful, and we intend 
to continue to work cooperatively with staff to resolve all of the concerns identified during the 
March 29, 2012 inspection and in the tentative CAO. 



As discussed near the close of our September 14, 2012 meeting, Regional Board staff is currently 
reviewing an update to the facility’s Stormwater Quality Management Plan (SQMP) which was 
submitted to the Regional Board on August 14, 2012 per your earlier request.  The updated 
SQMP incorporates a Stormwater Pollution Prevention Plan (SWPPP) for the Oakland facility. 
We understand that Regional Board staff may have several comments regarding the contents of 
the SQMP/SWPPP, and we would like to reiterate our intent to work cooperatively with 
Regional Board staff to respond to any questions you have and to reach consensus on appropriate 
final content for the facility’s SQMP/SWPPP.  In addition to integration of any revisions and/or 
additions to address the issues staff may already have identified, we believe that much, if not 
most of the information requested in the Technical Reports described in Section C of the 
tentative CAO can be included in the facility’s SWPPP, either as revisions to the text or in 
technical appendices.  Specifically, operation and maintenance of the facility’s water recycling 
system, and management and control of material storage piles, are inter-related topics which 
have a significant effect on stormwater quality and on-site water storage capacity.  Because these 
issues are logically part of the SWPPP, we are proposing to address them in the context of that 
document rather than in separate Technical Reports.  Further, by incorporating this information 
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directly into the SWPPP, it will be subject to on-going review and revision as necessary to 
conform with changing site conditions over time.  Further discussion of this issue is contained in 
Item 7 below.  



General Overview of Comments 



Industrial Storm Water Permit Considerations.   As discussed at the September 14 meeting, we 
believe we have demonstrated our willingness to significantly improve storm water management 
practices at the facility and to minimize or eliminate, to the extent reasonably possible, the 
potential for process-related pollutants to contaminate storm water at and near the facility.  We 
are already in the process of implementing many new and enhanced Best Management Practices 
(BMPs) to address the findings identified in the Inspection Report and tentative CAO, and we 
hope that the Regional Board will agree it is not necessary to issue a CAO at this point.  Detailed 
information on each of these BMPs was presented at the September 14 meeting and is 
documented below in our comments.   



Schnitzer Steel has a very strong corporate culture of environmental compliance, and the 
company requires all facilities and personnel to comply with applicable environmental laws and 
regulations, including permit conditions.  With respect to our Oakland facility, our focus has 
always been on capturing and containing 100% of the storm water that falls on the facility so that 
the water can be beneficially reused and recycled in our operations.  There are no storm water 
outfalls at the facility that flow to the Bay, and there are no drain inlets on-site that are connected 
to the municipal separate storm sewer system (MS4).  Additional information concerning the 
facility’s internal storm water management system and containment capacity is provided below.  
By collecting, storing and reusing the water on-site as cooling water in the shredder or for dust 
control, we have consistently avoided any discharge of storm water to the Bay and have always 
considered the facility to be a zero-discharge facility.  In the past, to our knowledge, facility 
structures were not considered “conveyances” for purposes of the General Permit, and storm 
water run-off from these structures was not considered a “point source” discharge. 



In addition, there are no municipal storm drains along the frontage road that leads to the facility 
(Embarcadero West), or along the western boundary of the facility, adjacent to the area where 
most of the heavy truck traffic occurs.  The nearest municipal storm drain that could be affected 
by vehicle track-out is located at the corner of Embarcadero West and Market Street, near the 
entrance to Howard Terminal (Port of Oakland).  We also regularly sweep the entire length of 
Embarcadero Street from our security gate to Market Street, as well as all internal paved roads, 
to minimize the amount of dirt on the roads.1  Accordingly, we did not believe that track-out 
from heavy trucks traveling in these areas constituted a regulated “discharge” under the General 
Permit since the dirt is not likely to become entrained in storm water that has a potential to flow 
into a storm drain.  Based on our observations over a period of many years, we believe that the 
vast majority of the storm water that falls onto Embarcadero West in the vicinity of the facility 
infiltrates and/or evaporates before reaching the storm drain.       



                                                           
1 The tentative CAO uses the term “process sediment” to refer to the loose dirt and mud that is characteristic of our 



operations and that is susceptible to being tracked out of the yard by vehicles, either onto Embarcadero Road or 
onto the concrete pier that leads out to the dock where ships are berthed. 
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Our understanding of the scope of the General Industrial Storm Water Permit, as described 
above, has been reinforced over the years by the Regional Board’s acceptance of our Annual 
Reports, which have not identified any storm water discharges.  Nor have we submitted any 
storm water sampling data to the Regional Board since there have been no discharges to sample.  
We have never received any Notices of Violation under the storm water program despite 
repeated inspections by Alameda County and periodic inspections by the Regional Board over a 
period of many years.  Prior to the Regional Board’s inspection in March 2012, we believed that 
our operations were in full compliance. 



Nevertheless, going forward, we are willing to accept staff’s position that track-out and off-site 
dispersal of other materials related to our operations are considered regulated “discharges” if 
they have a potential, however slight, to enter the MS4.  Similarly, in the future, we will consider 
run-off from docks, piers, conveyors and other over-water structures that may carry process 
pollutants into the water as regulated discharges, and we will develop a means of sampling this 
water during storm events under our Monitoring and Reporting Program.  We acknowledge that 
BMPs must be implemented to eliminate or minimize the potential for pollutants associated with 
our operations to come into contact with storm water that can reach the Bay, either directly or via 
the MS4.  To this end, we are already actively engaged in implementing significant new or 
enhanced structural BMPs and have already corrected, or are in the process of correcting, most 
of the concerns identified in the Inspection Report.  If additional BMPs are needed after the 
currently planned corrective actions are completed, we believe we should be given an 
opportunity to engage in the iterative process available to all dischargers under the General 
Permit.  In short, a number of intermediary steps were bypassed by the Regional Board in 
deciding to proceed directly with a CAO.  Typically, a facility is given notice that its storm water 
management practices are considered deficient and given a reasonable opportunity to correct the 
situation.  The “quantum leap” from compliance to tentative CAO is unusual given our 
experience at other facilities within this Regional Board’s jurisdiction and other areas of 
California.  We believe we should be allowed an opportunity to work with Regional Board staff 
to address their concerns in a more measured and typical manner.  If the typical approach is 
ultimately not successful, the Regional Board has the authority to issue a CAO at any point in the 
future.   



Apart from our procedural concerns, we believe it would be fundamentally unfair to issue a CAO 
under the circumstances stated above, and that adoption of the CAO would represent a 
disproportionately harsh enforcement response.  Even putting aside our historical record of 
compliance, following the Regional Board’s inspection in March 2012, we made several requests 
to meet with staff to discuss the concerns that had been raised and to describe the steps Schnitzer 
Steel is taking on its own initiative to improve storm water management at the facility and to 
further minimize the potential for direct discharge of material from the facility.  Our purpose was 
to engage in a collaborative dialogue that would lead to completion of site improvements to 
address the Regional Board’s concerns in an expeditious and cooperative manner. These requests 
to meet were declined until the September 14 meeting.  Prior to receipt of the tentative order, the 
only written communication we received from the Regional Board was the July 5, 2012 letter 
revoking the sampling and analysis reduction certification that was approved in 1997 and that 
has been in effect since that time.  Until receiving the tentative CAO on August 27, we never 
received any other formal communication from the Regional Board, either in the form of an 
Inspection Report documenting the results of the inspection or a Notice of Violation alleging 
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specific violations of the Industrial Storm Water General Permit or other requirements of law.  
Under these circumstances, we believe it would be very unfair to place us under the stigma of a 
CAO, especially given our degree of cooperation and prompt, proactive efforts to implement 
corrective action.  



Groundwater Considerations.  With respect to the remaining provisions of the tentative CAO 
that relate, ultimately, to the condition of groundwater beneath the facility, we believe these 
issues are most appropriately addressed through a request for a technical report under Water 
Code section 13267, rather than under a CAO.  In our opinion, the Regional Board currently 
lacks substantial evidence that facility operations have adversely affected beneficial uses of 
groundwater.  To the contrary, groundwater monitoring data collected over a period of 20 years 
demonstrate that beneficial uses are being protected (see Attachment 1).  These data were 
collected from wells that were installed in accordance with a plan approved by the Regional 
Board in or around 1992, and the Regional Board has never previously questioned the location or 
sufficiency of the wells.  While the general appearance of the facility (particularly during the 
rainy season) and the very heavy industrial nature of our activities may appear to be adversely 
affecting water quality, we do not believe this to be the case.  That being said, we are willing to 
conduct additional groundwater sampling to demonstrate this to the Regional Board’s 
satisfaction.  However, pending the receipt of data that indicates our current understanding of site 
conditions is incorrect, there is no reasonable basis for concluding that any “cleanup or 
abatement” of soil or groundwater at the site is needed.  Hence, we strongly believe that a CAO 
is not the proper mechanism to address the Regional Board’s desire for additional information 
regarding groundwater conditions at the facility. 



In addition to our general comments as set forth above, we have the following specific comments 
on the tentative order.   



1. Storm water discharges from Schnitzer Steel’s Oakland facility are not polluting the 
waters of the Oakland Estuary, the Inner Harbor or San Francisco Bay. 



The tentative order states that Schnitzer Steel has discharged “process sediment, industrial 
process waste water and metal shredding by-products into the estuary and waterway areas of the 
Oakland Estuary and Inner Harbor or San Francisco Bay,” and that “process sediment, industrial 
waste water, and metal shredder fluff from the Site continue to pollute the waters of the State and 
United States.” See Findings 1 and 3 of the tentative order.  While we acknowledge that 
pollutants from our operations have the potential to become entrained in storm water discharges, 
we believe the tentative order is based on factual assumptions that represent an overstatement of 
actual circumstances at the facility.  The vast majority of storm water at the site is fully contained 
and reused on-site, and we strongly dispute that the minor discharges that may be occurring are 
adversely affecting beneficial uses or causing exceedences of Water Quality Objectives in any 
waters of the state or United States.  We also note that the General Permit does not prohibit 
discharges of storm water associated with industrial activities, but rather requires the 
implementation of BMPs to minimize pollutant loadings as necessary to comply with BAT/BCT 
and applicable water quality standards.  We believe these basic requirements of the permit are 
being satisfied. 
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Relative to the total amount of scrap metal and related process materials at the facility, the 
volume of material actually discharged from the facility is extremely small.  These discharges 
occur in the form of (i) vehicle track-out, most of which is swept up before it can become 
entrained in storm water; (ii) wind-blown dispersion of light fibrous material2 onto an adjacent 
property where some amount of it may be washed into storm drains; and (iii) intermittent run-off, 
drippage or falling debris from docks and other over-water structures.  Since the March 29 
inspection, we have taken steps to minimize or eliminate each of these potential sources of 
pollutants.  These actions are described under Item 2 below.  We do not believe our operations 
have adversely affected water quality or that there is a demonstrated need for “cleanup and 
abatement of wastes” beyond the implementation of these additional BMPs.   



2. Schnitzer Steel has already implemented, or is in the process of implementing, 
significant new or enhanced BMPs at the Oakland facility that will effectively minimize 
or eliminate the potential for storm water discharges to contain process pollutants. 



As described in our August 14, 2012 letter to the Regional Board and at the September 14 
meeting, we have undertaken or completed each of the following action items to improve storm 
water management and quality at the facility: 



Dock and Pier Cleaning 



This work was conducted September 6-14, 2012 and is complete.  Schnitzer Steel retained NRC 
Environmental Services to perform this work based on its significant experience in projects of 
this nature.  All surface areas were power washed and all wash water and debris were collected 
and fully contained in a barge that was positioned immediately below the areas being cleaned.  
There were no discharges of wash water or debris to the Bay.  Before and after pictures were 
taken and clearly show a marked improvement in the condition of the structures.  We are also in 
the process of modifying our SWPPP to provide for more frequent inspections and periodic 
cleaning of these structures to prevent future accumulations of mud, dirt and debris that could be 
conveyed into the Bay during storm events. 



Track Out Controls 



We are in the process of installing heavy duty commercial wheel washing systems at the exit 
from the facility and at the entrance to the concrete dock.  The system that will be installed at the 
dock must be specially designed and manufactured to accommodate the extreme weight of fully 
loaded mine trucks that haul shredded metal and heavy steel out to the ship.  Both of these 
systems will collect and recycle the water that is used to wash dirt from the tires, and the 
recycled water will be reused in the wheel wash system.  Installation of the system at the facility 
exit is currently underway and is scheduled for completion by October 1, 2012.  Installation of 
the system at the dock entrance is scheduled for completion by December 1, 2012. 



   
                                                           
2 The tentative order refers to this light fibrous material as “shredder fluff.”  This material is actually the non-



metallic component of “aggregate,” which is the mixture of non-metallic material and non-ferrous metals that 
remains after ferrous metals are removed from the shredder output.  Because the non-ferrous recovery process is 
conducted partially outdoors and is not fully contained, some amount of the fibrous material can escape. 
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Concrete Dock Improvements 



In order to minimize the potential for pollutants to be washed off the surface of the concrete dock 
and into the water below, we are installing an ErtecTM perimeter storm water filtration system 
along the entire length of the dock, on all sides of the structure.  The ErtecTM barrier is a filter 
fabric that traps sediment and allows water to pass out the other side.  Collected sediment will be 
manually removed from the edges of the filter using a portable vacuum system as part of 
regularly scheduled maintenance.  Installation of the system is expected to be completed by 
October 31, 2012.  



Conveyor Pier Improvements 



The conveyor is used to transport shredded metal into the hold of a ship.  The conveyor is 
constructed on a wooden pier that extends outward from the shoreline.  Each side of the pier is 
fitted with rubber shields to help prevent materials that fall onto the pier from entering the water. 
The uppermost portion of the conveyor that extends over open water, past the end of the pier, 
was fully enclosed a number of years ago except for a narrow opening at the top of the housing.  
This enclosure effectively prevents water, metal and other debris which could potentially fall off 
this portion of the conveyor from falling or running directly onto the pier or into the water below.  
The lower portion of the conveyor is partially contained.  The upper one-third of the lower 
conveyor is equipped with similar bottom and side containment as described above for the upper 
conveyor portion which extends over water.  The bottom two-thirds of the lower conveyor is not 
currently contained.  In order to provide more complete containment, a stainless steel catchment 
tray will be installed beneath the bottom two-thirds of the lower conveyor, up to the point where 
it is already enclosed.  Material that falls off the conveyor will land on the tray where it can be 
retrieved and returned to the conveyor (this material is now being retrieved off the pier itself and 
returned to the conveyor).  This new catchment tray will also allow drippage from dust control 
water or storm water to be collected and returned to the yard for reuse.  An additional 
containment structure will be designed and fabricated to collect water and debris which can fall 
from the lower conveyor’s tensioning system located in the approximate center of the lower 
conveyor.   



We are also in the process of designing a system that will capture the small amount of water that 
“backflows” down the enclosed upper portion of the conveyor (dust control water or storm 
water).  Currently, there is no means of capturing this water and it can drip to the pier below.  
The water that is collected will be returned to the yard and recycled.  The conveyor pier 
improvements are in the design stage at this time.  We hope to implement these improvements in 
January 2013.   



Improvements to Torch Cutting Area 



In July 2012, we relocated the torch cutting station to a paved, contained area to minimize the 
potential for storm water exposures associated with torch cutting operations.  The torch cutting 
area is paved with concrete and overlain with gravel (torch cutting cannot safely be conducted on 
a concrete surface as overheated concrete has a tendency to explode).  The gravel also prevents 
pollutants associated with this operation from escaping the immediate area.  The gravel bed will 
be replenished or replaced as needed, with spoils properly characterized and disposed.  
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Expansion of Covered Maintenance Area 



The covered (tented) maintenance area is in the process of being expanded to approximately 
twice its current size, and where possible, maintenance activities that are now conducted 
outdoors will be relocated to the new covered area.  The tent structure has been purchased and 
fabrication is underway.  This project is scheduled to be completed by October 31, 2012.  



Installation of Drain in Non-ferrous Retail Area 



A slot drain has been installed at the entrance to the non-ferrous retail area to prevent any run-off 
from this area from flowing out onto Embarcadero West.  This project was completed in May 
2012. 



Control of Light Fibrous Material 



As is the case with all metal shredding and non-ferrous metal separation operations, there is a 
potential for light, fibrous material produced by these operations to become airborne and subject 
to dispersal by wind and water.  Schnitzer Steel has many BMPs in place to prevent the off-site 
dispersion of this material, but we recognize that a greater effort is needed to more effectively 
contain this material on-site.  Control of this material, as well as other particulate materials and 
wastes produced by our operations (e.g., aggregate and shredder residue),3 is currently the 
subject of ongoing regulatory processes initiated by the Bay Area Air Quality Management 
District (BAAQMD) and the Department of Toxic Substances Control (DTSC).  BAAQMD is 
developing a rule that will require the development of an Emissions Minimization Plan to control 
particulate and visible emissions from metal recycling operations; these plans will be subject to 
review and approval by the Air Pollution Control Officer and will become enforceable 
requirements once approved.  Similarly, DTSC is working on a new regulatory framework for 
shredder residue that will eventually replace the declassification letters that have been in effect 
for the past 25 years.   



In addition to our participation in these regulatory development processes, we are in the process 
of obtaining internal approval to purchase and install a 30-foot high windscreen/debris barrier 
along the eastern (predominantly downwind) property boundary that will help significantly to 
contain this fibrous material on-site.  Any material that collects on the windscreen will be 
removed as part of regularly scheduled maintenance activities.  We are also in communication 
with SSA Terminals and have agreed to conduct more frequent inspections and removal of 
fibrous material from their property if observed.  Other than observed accumulations of the 
fibrous material (that can readily be vacuumed or picked up), we are not aware of any 
contaminated soil at the SSA Terminal that is attributable to our operations.   



  



                                                           
3 “Aggregate” is the mixture of non-ferrous metals and non-metallic materials that remains after the ferrous metal 



has been removed from the shredder output by magnets.  Aggregate is an intermediate processing stream, as it 
contains a significant percentage of valuable recoverable non-ferrous metal.  Shredder residue is the non-metallic 
debris that remains after the non-ferrous metal separation process has been completed.  Shredder residue is treated 
and used as alternative daily landfill cover.  
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Additional Boundary Containment 



As the Regional Board is aware, in 1990, Schnitzer Steel constructed a 2,200 foot concrete 
containment wall that runs along the entire shoreline of the facility.  The purpose of this barrier is 
several-fold:   to prevent surface flow of storm water from the property into the Bay, to provide a 
buffer between the shoreline and stockpiled materials that are awaiting export, and to prevent 
facility soils from being tracked or washed into the Bay.  In August 2012, we extended this wall 
from its western terminus by approximately 600 feet, so that it now turns inland and parallels the 
western property boundary.  The wall will provide more effective containment along the western 
boundary of the property, and will supplement the fencing and K-rails that are still in place.  In 
addition, we have cleaned up the miscellaneous trash and other debris that was observed in this 
area during the inspection and have inspected the APL and Port properties to the west for any 
evidence of other process-related materials, including “shredder fluff.”  No additional materials 
were identified.  We are therefore uncertain of the basis for the statement in the tentative order 
that “[a]dditional accumulated shredder fluff was observed throughout the Port of Oakland paved 
lot and on the APL Limited property, both west of the Site.”  See Finding 3.c., p. 4.  This 
apparent observation is also inconsistent with the direction of prevailing winds (to the east). 



Photographs documenting completed, or in progress, BMP enhancement projects are provided in 
Attachment 2.  



3. Schnitzer Steel is not violating SCR Order No. 88-023; facility operations have not 
degraded groundwater beneath the facility or adversely affected beneficial uses. 



SCR Order No. 88-023 was issued to Schnitzer Steel in 1988 following the discovery in 1986 of 
contaminated soils that had been excavated as part of a construction project at the facility and 
lawfully disposed of at a local landfill.  Those soils were subsequently removed and disposed of 
at an alternative location.  The Regional Board required Schnitzer Steel to conduct an 
investigation in the area of the construction to determine whether there was a need for additional 
remediation at the facility.  These investigations were conducted under the auspices of the 
Regional Board and the Department of Health Services (now DTSC) and were completed in 
1987, prior to issuance of SCR Order No. 88-023.  Sampling results indicated that soils 
contained elevated levels of heavy metals and PCBs, but groundwater samples from the shoreline 
area “contained no PCBs, and metals at levels below those of concern to beneficial uses of the 
bay should they migrate to the bay.”  SCR Order No. 88-023, Finding 4.  It is important to note 
that Schnitzer Steel has operated in this location since the early 1960’s, and that the site was 
historically owned by Moore Dry Dock and used for ship repair and rebuilding. 



Based on the results of the 1987 investigation, Schnitzer Steel proposed to construct the concrete 
wall that now extends along the entire length of the shoreline to prevent movement of soil into 
the Bay and to ensure that storm water could not flow into the Inner Harbor.  Construction of the 
wall was approved by the Regional Board and DTSC as an appropriate site-wide remedy.  The 
top of the berm is three feet higher than the lowest point of the facility, creating an internal area 
that has sufficient capacity to contain the water from a 10-15 year storm event, exclusive of 
storage tank capacity.  The wall is in excellent condition and does not have any cracks, gaps or 
conduits that would allow storm water to run through it.  Storm water is also contained on-site 
through grading and collection via internal sump structures and pumps that route water to the 
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1.2-million gallon aboveground storage tank, various storm water retention areas within the 
facility, or to an on-site centralized treatment device (a clarifier/thickener).  Other than water that 
may infiltrate unpaved areas or evaporate, all storm water is collected and reused for on-site 
operational needs, e.g., use in the shredder (for cooling) or for dust control.  None of this storm 
water, or any supplemental process water, is discharged off-site.  Schnitzer has never 
experienced a breach of the perimeter wall, and cannot envision any reasonably plausible 
scenario in which storm water or process water from the yard could overtop the wall and enter 
the harbor. 



We believe it is misleading to state that SCR Order No. 88-023 “was issued . . . to cleanup and 
abate the soil and groundwater pollution at the Site.”  See Finding 4.a., p. 4.   To the contrary, the 
1988 order did not require any additional excavation or other remediation of soils, nor did it 
require remediation of “groundwater pollution” since none was found.  The 1988 Order did 
require us to conduct regular monitoring of the groundwater, which has continued to this day 
without any evidence of adverse impacts.  Groundwater monitoring results from 1992 to 2012 
are presented in Attachment 1.  These results consistently show either non-detect or very low 
concentrations of a few metals (all below MCLs) and no material difference in groundwater 
quality between the upgradient well (MW-4) and downgradient wells (MW-1, 2 and 3).  These 
data indicate that operations in the central area of the site are neither resulting in degradation of 
groundwater quality, nor posing any concern to beneficial uses of the Bay (as is confirmed by the 
Regional Board’s discussion of the 2011 data near the end of Finding 4.a., p. 4).  As noted in 
Footnote 2 of the tentative CAO (p. 5), there is no known use of groundwater underlying the site, 
and the primary consideration in this portion of the groundwater basin is protection of beneficial 
uses of surface water.4  As evidenced by the high conductivity in the wells along the shoreline 
(particularly MW-1 and MW-2, and to a lesser extent MW-3), saltwater intrusion is obviously 
occurring at the site.  Groundwater that contains ≥3,000 mg/l TDS is excluded from drinking 
water beneficial use (MUN).  State Water Board Resolution No. 89-39 (“Sources of Drinking 
Water”).  Any attempt to extract groundwater from beneath or near the facility would certainly 
result in saltwater intrusion encroaching further into the facility.  



These facts regarding limited beneficial uses of groundwater near the margins of the San 
Francisco Bay are further supported by our consultant’s Technical Memorandum which outlines 
significant precedent within the Regional Board’s jurisdiction that beneficial groundwater uses 
near the margin of the Bay are essentially confined to groundwater’s potential effects on surface 
water quality (Attachment 3).  As is noted in Attachment 3, this precedent is based primarily on a 
determination of whether site groundwater contains an average total dissolved solids (TDS) 
concentration in excess of 3,000 mg/L, even if some wells on the site don’t meet this criterion. 
The Regional Board has granted beneficial use exemptions for sites where groundwater in some 
areas of the site is known to contain TDS concentrations below 3,000 mg/L, provided that the 
average site TDS concentration exceeds 3,000 mg/L. The Schnitzer Oakland facility certainly 
conforms to criteria noted in previous Regional Board beneficial use exemptions as the average 
TDS concentration of all groundwater samples collected from the site since 2005 exceeds 15,000 
mg/L.       



                                                           
4 The Oakland facility lies within the northwest reach of the Santa Clara Valley: East Bay Plain Groundwater Basin, 



ID # 2-9.04.  See Basin Plan, Ch. 2. 
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The tentative order suggests that the commingling and on-site ponding of storm water has 
contributed to the contamination of groundwater at the site.  For example, Finding 3.b.i. states 
that “[s]tanding water was in contact with scrap, product and waste piles and errant debris 
throughout the Site.  Various sheens were seen on the standing water, indicating the presence of 
pollutants.”  Similarly, Finding 12 states that “[t]he standing water on the Site that has been in 
contact with the shredding and recycling processes indicates that heavy metals and other 
pollutants have likely leached into the groundwater below.”  While we agree that water that is 
contained on-site may contain sediment and other process-related constituents, there is no 
evidence to support the assertion that groundwater has been contaminated.  In fact, the available 
evidence is to the contrary.   



We also disagree with the assertion in the tentative CAO that we are violating SCR Order No. 
88-023.  See Finding 4.c.  The 1988 Order did not address the types of storm water-related 
discharges that were identified by the Regional Board during the March 29 inspection, but rather 
was focused on preventing surface or subsurface transport of soil contaminants to the Bay.  None 
of the prohibitions of the order has been violated.  Specifically, there have been no discharges of 
pollutants that have degraded water quality or adversely affected beneficial uses; there has been 
no migration of constituents through subsurface transport to deeper water bearing zones; and 
there has been no lateral migration of constituents through subsurface transport to the Inner 
Harbor that has degraded water quality or adversely affected its beneficial uses.  Chemical and 
toxicological analysis of dredged sediments from periodic maintenance dredging activities at the 
Schnitzer dock has consistently demonstrated that sediment quality is consistent with ambient 
conditions around the Bay and that the sediments are acceptable for unconfined aquatic disposal 
in the Bay.  Please see the attached report entitled “Sediment Characterization Sampling and 
analysis Results,” documenting sediment quality at the facility in 2010 (Attachment 4).   



The tentative order expressly acknowledges that “no PCBs have been detected [in the 
groundwater] and the metal detections have been below levels of concern.”  Finding 4.a., p. 4.  
The further statement in Finding 4.a. – that the groundwater wells at the site are “sentinel wells, 
just inside the shoreline concrete cap” and “do not necessarily reflect the groundwater conditions 
closer to the areas where waste discharges have been observed by Water Board staff” - is not a 
sufficient basis upon which to issue a cleanup and abatement order.  Orders issued under Water 
Code section 13304 must be based upon substantial evidence of unlawful discharges that have 
caused or threaten to cause adverse effects to water quality or impairment of beneficial uses.  
The groundwater monitoring record for the site (Attachment 1) conversely indicates a lack of the 
required substantial evidence of beneficial use impairment.   



4. If further groundwater assessment is required at the facility, this work should be 
conducted pursuant to a request for technical report under Water Code section 13267, 
rather than under a Cleanup and Abatement Order. 



As indicated above, Schnitzer Steel is willing to work with Regional Board staff to develop an 
expanded groundwater monitoring program to more thoroughly assess groundwater conditions at 
the facility, pursuant to a stand-alone request for technical report under Water Code section 
13267.  In fact, the tentative order already relies on Section 13267 to require submission of such 
report, and issuance of the CAO is unnecessary to secure performance of the desired study.   
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Given the lack of use of the groundwater throughout the facility’s +50-year history, the 
occurrence of saltwater intrusion over a significant portion of the site, and the very remote 
possibility that shallow groundwater beneath the site might be used in the future, the purpose of 
any further groundwater investigation must remain focused on the quality of groundwater that is 
intercepting the Bay.  Given the relatively small size of the facility, and the fact that the 
operations have been conducted in essentially the same manner over the years, we believe it is 
reasonable to conclude that at least some evidence of impact to water quality at the Bay margin 
would have become apparent by now if it was occurring.  Accordingly, we would like to have a 
better understanding of the staff’s rationale for requiring this additional assessment. 



If significant impairment of beneficial water uses is identified, new Site Cleanup Requirements, 
or amendments to Order 88-023, could be issued at that time.  These SCRs could rescind or 
amend the 1988 SCRs and require Schnitzer Steel to conduct such further investigation, risk 
assessment or other evaluations as needed to determine whether cleanup of the groundwater is 
warranted, taking into account all of the considerations outlined in State Water Board Resolution 
92-49.   



5. The tentative CAO inappropriately presumes that cleanup of the facility will be 
required, beyond the corrective actions and other measures that have already been 
implemented or are already in progress.  



We are very concerned about Finding 10 of the tentative order which states that “[g]iven the 
Regional Water Board’s past experience with groundwater pollution cases of this type, it is 
unlikely that background levels of water quality can be restored.  This initial conclusion will be 
verified when a remedial action plan is prepared.”  Similarly, Finding 12 states that information 
required by the order is needed “to determine appropriate cleanup methods for the Site . . .  The 
standing water on the Site that has been in contact with the shredding and recycling processes 
indicates that heavy metals and other pollutants have likely leached into the groundwater below.”  
These statements are speculative in nature, are not supported by substantial evidence 
(Attachment 1), and presume that remedial action will be required before it has been 
demonstrated that the groundwater is contaminated and, if so, to a degree that affects beneficial 
uses and thus requires remediation.  



We are even more concerned about the implications of these findings, which suggest that the 
Regional Board staff believes it may be inappropriate to allow water to pond on the site.  We do 
not believe the materials that are stockpiled at the site are susceptible to substantial leaching 
under ambient conditions.  While there are typically piles of incoming and processed scrap 
metal, aggregate and shredder residue stockpiled at the facility, the material in these piles is 
constantly changing.  Even if the material were susceptible to leaching by contact with storm 
water or process water, it is not exposed for long enough periods of time to result in significant 
leaching.  We have also conducted periodic testing of treated shredder residue using landfill 
leachate as an extraction medium, as specified in the WDRs for the landfills where the material 
is used as alternative daily cover.  The results from these analyses confirm that the treated 
residue is essentially non-leachable.   



As we discussed at the September 14 meeting, it is essential that our operations be conducted 
outdoors, where they are inevitably exposed to rain.  It is also imperative that the materials be 
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regularly sprayed with water to control dust in an effort to comply with a number of regulatory 
requirements, not the least of which are the Storm Water General Permit requirements to control 
non-stormwater discharges.  The site is not engineered to prevent ponding.  Schnitzer Steel has 
already installed a 1.2-million gallon tank for storage of storm water.  This tank takes up a large 
amount of room that was previously used for product storage, and we cannot sacrifice additional 
space for construction of additional tankage.  The cost of installing and maintaining additional 
concrete paved areas of the facility is also cost-prohibitive, given the extreme wear and tear that 
is caused by the heavy equipment used at the site.  Staff’s concern over ponding contradicts our 
ability to operate in a cost-effective manner, and is inconsistent with the facility storm water 
management strategy that has been implemented since 1988, with the full approval of the 
Regional Board.    



We also believe the discussion regarding preliminary cleanup goals may be premature and overly 
conservative.  See Finding 13.  The requirement that groundwater ingestion and vapor intrusion 
exposure pathways be considered in developing groundwater screening levels is not defensible 
given that there is no current or reasonably anticipated use of site groundwater (particularly as a 
potential source of drinking water), and all operations are conducted outdoors or in structures 
that are open to the outside, thus obviating any indoor air risk.  See Finding 13.a.  Moreover, 
because fuels are drained from vehicles before they are accepted into the facility, there is 
minimal likelihood of contamination by volatile organic compounds at the facility.  We strongly 
disagree with the direction that “the Discharger should assume that groundwater is a potential 
source of drinking water” or that there is any basis for requiring a soil gas study.  See Findings 
13.b. and 13.c.    



6. The Tasks outlined in the tentative order do not consider the fundamental nature of 
Schnitzer Steel’s scrap metal recycling operations. 



The tasks outlined in the tentative order assume the need for a comprehensive, site-wide soil and 
groundwater investigation and wholesale cleanup of the facility, with attention to all potential 
“contaminants” and “pollutants” that may come into contact with process water, soil, 
groundwater or storm water at the site.  See Tasks 1-4, pps. 9-11.  The scope of remediation 
contemplated by the order includes ongoing soil vapor and groundwater extraction, even though 
all vehicles are drained of fuels before they enter the facility and there is no existing evidence of 
groundwater contamination based on 20 years of monitoring data.  See Task 5, p. 11.  
Additionally, the tentative order calls for implementation of measures that are infeasible in the 
context of scrap metal recycling operations, such as: 



• “preventing materials, wastes, and associated pollutants from moving around the Site” 



• implementing “procedures designed to sequester pollutants within the shredder waste, 
bulk material, non-ferrous metals and ferrous metals” 



• installing “water tight measures to ensure full . . . storm water containment” at the 
conveyor loading system, pier crane dock and bridge 



• “minimize[ing] on-site truck traffic contact with contaminated sediments and standing 
water” 
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If literally interpreted, Task 6, p. 12 of the CAO will put Schnitzer Steel out of business, as there 
is no way that the business can function in a manner consistent with the requirements outlined 
above.   



The substances that the Regional Board is labeling as “contaminants or pollutants” are, for the 
most part, the very metals that Schnitzer Steel is recycling through its metal shredding and 
downstream non-ferrous recovery plant.  It is not possible to recycle scrap metal on the scale of 
Schnitzer’s operations without placing metals and metal-containing materials on the ground 
where they may become entrained in site soils.  The piles of inbound scrap contain crushed 
automobiles, buses and other vehicles, household appliances, and a vast array of other types of 
scrap metals from individual households, municipalities, commercial businesses, industrial 
operations, transportation infrastructure, manufacturing facilities, heavy equipment and many, 
many other sources.  The shredding process pulverizes the scrap, and the resulting stockpiles of 
product and intermediate streams are stored outdoors on the ground where they are able to be 
moved by grapples, cranes, front-end loaders, mine trucks and a variety of other heavy duty 
equipment.  These stockpiles contain pieces of metal ranging in size from tiny bits of copper 
wire to fist-sized and larger chunks.  Other grades of scrap (e.g., railroad track, segments of 
bridges) are reduced in size by a shear and stockpiled, while others are baled and stacked 
pending shipment from the facility.  The facility’s many heavy industrial operations cannot be 
conducted in a sterile and process sediment-free manner as staff seems to envision.  Despite 
regular and thorough sweeping, dirt and mud are ubiquitous, especially during the wet season. 



We recognize that we cannot operate our business in a manner that results in unlawful 
(unpermitted) discharges to the waters of the United States or that adversely affect beneficial 
uses of surface waters or groundwater.  To this end, as described above, we have already 
implemented, or are in the process of implementing, improvements to address each interim 
corrective action item listed under Task 4.  We have also implemented, or are in the process of 
implementing, many of the BMPs listed under Task 6.  We will continue to enhance these 
efforts, as necessary, through implementation or improvement of BMPs which can be reasonably 
and feasibly implemented given the constraints of scrap metal recycling operations.  We have 
indicated our willingness to conduct a further assessment of groundwater conditions at the site 
under a stand-alone Section 13267 request.  That process would entail developing a list of 
constituents of concern reasonably related to the scrap metal recycling industry (CAO Task 1) 
and development of a Sampling and Analysis Plan (CAO Task 2).  Depending on the results, it 
may be appropriate to propose a formal long-term groundwater monitoring program that could 
include expansion of the existing groundwater monitoring program.  However, rather than the 
approach described in the tentative order in which we would be required to “identify all pollution 
sources on the Site,” we believe it would be far more efficient – and equally informative in terms 
of determining whether any site cleanup is required – to begin with the assessment of 
groundwater.  If we are able to confirm that groundwater conditions across the site are 
acceptable, and that beneficial uses are not being adversely affected, there would be no reason to 
identify or sample individual “pollution sources.”   Sampling of site soils, process sediment, 
process water, or shredder residue will inevitably reveal the presence of various metals and 
possibly other constituents that are found in the materials processed at the facility.  By 
themselves, these sampling results are not determinative if site operations have been 
demonstrated not to be adversely affecting beneficial uses of water and an on-going groundwater 
monitoring program is in place to ensure acceptable conditions persist. 
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By proposing this alternative approach, we wish to reiterate that we understand the need to 
prevent non-authorized, non-storm water discharges from the facility that have a potential to 
enter surface waters.  In addition to improving containment of process-related materials, our 
enhanced BMPs include regular, thorough cleaning of the conveyor and other over-water 
structures so that they do not accumulate dirt and debris that can be washed off into the Bay.  We 
also understand the need to thoroughly clean up any dirt that has been tracked out onto 
Embarcadero West or the concrete dock, and to remove the light fibrous material or other debris 
that has been observed in off-site locations or other locations where it could be carried off-site.   
Much of this cleanup has already been completed, and more is being done.  However, given the 
nature of our operations, it is not reasonable to expect us to sample each discrete potential 
“pollution source” at the facility for the purpose of defining the lateral and vertical extent of 
pollution (CAO Task 2) and to prepare a report that “describe[s] the vertical and lateral extent of 
pollution in soil and groundwater beneath the Site down to concentrations at or below typical 
cleanup standards for soil and groundwater” (CAO Task 3).  While we recognize that this may 
be the standard approach to site investigation and cleanup, this approach is infeasible in the 
context of a scrap metal recycling facility like the Oakland facility, unnecessary to evaluate 
potential beneficial use impairment relevant to the site location, and does not meet the cost-
effectiveness requirement of Water Code section 13267(b). 



We also question the Regional Board’s rationale for requiring sampling of off-site areas that 
have already been cleaned up, and that are affected by municipal storm water run-off and 
industrial operations by numerous other sources.  For example, the tentative order requires that 
the storm drain on Embarcadero West (which is located near the entrance to Howard Terminal) 
be sampled.  Samples for sediment collected from a municipal storm drain, or from storm drains 
located on SSA Terminals that are affected by SSA’s own operations, are not representative of 
conditions at Schnitzer Steel and could not serve as a reliable basis for imposing cleanup 
obligations on Schnitzer Steel.  As stated above, we agree that we are obligated to identify and 
remove facility-sourced material found on off-site properties, but that obligation does not extend 
to pollutants that have been contributed by others or that are of a regional nature.      



7. The requests for technical reports outlined in Section C of the tentative CAO are 
unnecessary, as Schnitzer Steel is willing to revise its SWPPP to include the requested 
information.  



Section C of the tentative order requires the preparation and submission of two technical reports. 
The first of these reports would evaluate all aspects of the on-site water recycling system that 
manages process water and storm water at the facility, and is claimed to be necessary because 
“process and stormwater are essentially commingled on the Site and has, or threatens to 
discharge off-site to or near the Oakland Estuary and Inner Harbor.”  See Technical and 
Monitoring Reports, Section C.1 (p. 13).  The second report would describe how the various 
storage piles at the facility are managed and controlled, including incoming scrap and sorted 
product piles, and is claimed to be necessary because “water on the Site is likely washing 
pollutants off of these piles and into the water recycling system and/or being discharged offsite.”  
See Technical and Monitoring Reports, Section C.2 (p. 14).  While we disagree with the 
Regional Board’s stated reasons for requesting the reports, we agree that much of the requested 
information is related to, or affects, storm water management at the facility.  For this reason, we 
agree that it would be appropriate, if not beneficial, to incorporate this discussion into the 
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facility’s SWPPP.  As previously noted, we believe reports describing operation and 
maintenance of the facility’s water recycling system, and identifying management and control of 
material storage piles, are inter-related topics which have a significant effect on stormwater 
quality and on-site water storage capacity.  As such, this information reasonably belongs in the 
SWPPP where it is subject to periodic review and revision as necessary to conform to changing 
site conditions over time.   



Of greater concern to us is that these requests for technical reports appear to indicate that 
Regional Board staff questions the accuracy of Schnitzer Steel’s representation that the Oakland 
facility is a zero-discharge facility.  With the exception of the three categories of discharges that 
are discussed above at length, and that we have agreed to address (track-out, drippage from over-
water structures, and wind-blown dispersion of light fibrous material), the Regional Board does 
not have a sufficient basis to doubt the zero-discharge status of the facility.  We readily 
acknowledge that process water and stormwater commingle at the site, and that this water ponds 
on-site after heavy rain events.  This water is pumped to our 1.2-million gallon storage tank 
based on the rated capacity of the pumps and other factors, but some portion of the water 
infiltrates in areas of the yard that are unpaved.  We do not try to prevent infiltration of ponded 
water, and have no reasonable means of doing so.  Similarly, we do not try to prevent 
“deposition” of process water onto the ground.  Water is essential for use in dust control 
operations at the facility and of necessity is sprayed on stockpiles and directly onto the ground.   
We do not believe that either of these long-standing and standard operational practices is 
contrary to provisions of the Water Code or the Clean Water Act in the absence of discharges to 
surface waters or impacts to beneficial uses.   



The Oakland facility has no storm water outfalls and, based on its topography and grading, is 
capable of retaining almost 3 million gallons of water on-site before any discharge to the Estuary 
or Inner Harbor would even be threatened.  We have never experienced a discharge of process 
water or stormwater from the yard, and we are unaware of any evidence to indicate that such 
discharges have occurred or were seriously threatened.  There is also no evidence of groundwater 
contamination at the facility, and sediment quality in the immediate vicinity of the facility is 
consistent with ambient conditions around the Bay and suitable for unconfined aquatic disposal 
in the Bay.  We are willing to provide additional information to the Regional Board about our 
on-site water recycling system, but we do not believe we should be required to do so under an 
assertion that stormwater discharges have occurred or are threatened at the facility.  We also note 
that the General Permit does not prohibit discharges of industrial stormwater.  If the facility were 
to experience a discharge as a consequence of extreme storm conditions, such discharges would 
not be a violation of the permit given the many structural and non-structural BMPs that are 
implemented at the facility.  In our judgment, these BMPs collectively constitute BAT/BCT.   



Given the facility’s ability to contain and reuse all of the commingled process water/storm water 
that is collected in the yard, the water that is applied to storage piles for dust control purposes has 
no ability to discharge off-site.  We question the nature of the Regional Board’s concern over 
“pollutants” (i.e., metals) that might be washing off these piles and into the water recycling 
system.  Sediments routinely collect in these types of systems and are periodically removed and 
disposed of off-site as necessary.  We are willing to provide information to the Regional Board 
concerning our dust suppression and fire suppression procedures, but do not believe it is 
necessary to invoke Section 13267 for that purpose. 
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8. Schnitzer Steel is willing to enter into an agreement with the Regional Board for cost 
recovery. 



Notwithstanding our many significant concerns with the tentative CAO, and our disagreement 
with staff’s belief that issuance of a cleanup and abatement order is warranted in the 
circumstances, we recognize that the Regional Board is proceeding in good faith and that it has 
expended considerable time and effort on this matter and in connection with review of the recent 
revision of the facility SQMP/SWPPP.  We also understand that additional staff time will be 
needed to bring all of the issues raised by the tentative order and our comments to a reasonable 
resolution which respects both parties’ interests.  If the Regional Board agrees to the proceed in 
the alternative manner requested by Schnitzer Steel in this letter (i.e., addressing stormwater 
issues through SWPPP revisions and groundwater issues through a Section 13267 letter, rather 
than through a CAO), we will enter into a voluntary, enforceable written agreement with the 
Regional Board for payment of all reasonable costs incurred by the Board, just as if the matter 
were proceeding under Water Code section 13304.    



* * * * * 



We appreciate the opportunity to submit these comments, and are hopeful that Regional Board 
and State Board staff will agree that the issues raised by the tentative order can be addressed 
more expediently and fairly in the alternative manner(s) discussed in this letter.  We would 
appreciate an opportunity to meet with you again to discuss these comments and to explore 
potential alternatives in greater detail. 



Thank you for your consideration. 



Very truly yours, 



Schnitzer Steel Products Company 
 
 
 
             
Scott B. Sloan       Bruce Rieser 
National Environmental Director    Regional Director 
 
Enclosure(s) 



cc: Pat Christopher 
 Michael Henderson 



Tom Zelenka 
John Hare 



 Luc Ong 
 Chris Orsolini 
 Margaret Rosegay 



Peter Zawislanski 
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Table 1 
Summary of Groundwater Monitoring Data 



1992 – 2012 
Schnitzer Steel Products Company 



Oakland, CA 



 
2012 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.0025 ND ND ND ND 
 Chromium 0.01 ND ND ND ND 
 Copper 0.02 ND ND ND ND 
 Mercury 0.0002 0.00023 0.00024 0.00021 0.00031 
 Nickel 0.01 ND ND ND ND 
 Lead 0.005 ND ND ND ND 
 Zinc 0.02 ND ND ND ND 



 
2012 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.51 ND ND ND ND 
 Aroclor 1221 0.51 ND ND ND ND 
 Aroclor 1232 0.51 ND ND ND ND 
 Aroclor 1242 0.51 ND ND ND ND 
 Aroclor 1248 0.51 ND ND ND ND 
 Aroclor 1254 0.51 ND ND ND ND 
 Aroclor 1260 0.51 ND ND ND ND 



 
2011 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.01 ND ND ND ND 
 Copper 0.01 ND ND ND ND 
 Mercury 0.0005 ND 0.0009 ND ND 
 Nickel 0.01 ND ND ND ND 
 Lead 0.01 ND ND ND ND 
 Zinc 0.01 0.0184 ND 0.0101 0.0556 



 
2011 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
2010 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.01 ND ND ND ND 
 Copper 0.01 ND ND ND ND 
 Mercury 0.0005 ND ND ND ND 
 Nickel 0.01 ND ND ND ND 
 Lead 0.01 ND ND ND ND 
 Zinc 0.01 ND 0.0111 ND 0.0135 
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2010 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
2009 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.005 ND ND ND ND 
 Chromium 0.005 ND ND ND ND 
 Copper 0.005 ND ND ND ND 
 Mercury 0.0005 ND ND ND ND 
 Nickel 0.005 0.0257 0.0052 ND ND 
 Lead 0.01 0.014 ND ND ND 
 Zinc 0.01 0.0289 0.0105 0.0162 ND 



 
2009 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



2008 
(Feb.) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.005 ND ND ND ND 
 Chromium 0.005 ND ND ND ND 
 Copper 0.005 ND ND ND ND 
 Mercury 0.0005 ND ND ND ND 
 Nickel 0.005 ND ND ND ND 
 Lead 0.01 ND ND ND ND 
 Zinc 0.01 0.0144 0.0175 0.0299 ND 
 Zinc 0.10    ND 



2008 
(Feb.) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 
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2008 



(July) 
 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.005 ND ND ND ND 
 Chromium 0.005 ND ND ND ND 
 Copper 0.005 0.0052 ND ND ND 
 Mercury 0.0005 ND ND ND ND 
 Nickel 0.005 ND ND ND ND 
 Lead 0.01 ND ND ND ND 
 Zinc 0.01 0.037 0.0318 0.0219 0.0241 



2008 
(July) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
2007 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.005 ND ND ND ND 
 Chromium 0.005 ND ND ND ND 
 Copper 0.005 ND ND ND ND 
 Mercury 0.0005 ND ND ND ND 
 Nickel 0.005 ND ND ND ND 
 Lead 0.01 ND ND ND ND 
 Zinc 0.01 0.0558 0.0671 0.133 0.0161 



 
2007 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1  ND ND ND 
 Aroclor 1221 1  ND ND ND 
 Aroclor 1232 1  ND ND ND 
 Aroclor 1242 1  ND ND ND 
 Aroclor 1248 1  ND ND ND 
 Aroclor 1254 1  ND ND ND 
 Aroclor 1260 1  ND ND ND 
 Aroclor 1262 1  ND ND ND 



 
2006 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 
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2006 
 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
2005 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
2005 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
2004 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.05 ND ND ND ND 



 
2004 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1  ND ND ND 
 Aroclor 1221 1  ND ND ND 
 Aroclor 1232 1  ND ND ND 
 Aroclor 1242 1  ND ND ND 
 Aroclor 1248 1  ND ND ND 
 Aroclor 1254 1  ND ND ND 
 Aroclor 1260 1  ND ND ND 
 Aroclor 1262 1  ND ND ND 
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2003 
 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.005 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
2003 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 0.5 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262 0.5 ND ND ND ND 



 
2002 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND 0.115 ND ND 



 
2002 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262 0.5 ND ND ND ND 



 
2001 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 
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2001 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262 0.5 ND ND ND ND 



 
2000 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
2000 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 1 ND ND ND ND 
 Aroclor 1221 1 ND ND ND ND 
 Aroclor 1232 1 ND ND ND ND 
 Aroclor 1242 1 ND ND ND ND 
 Aroclor 1248 1 ND ND ND ND 
 Aroclor 1254 1 ND ND ND ND 
 Aroclor 1260 1 ND ND ND ND 
 Aroclor 1262 1 ND ND ND ND 



 
1999 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
1999 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      
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1998 



(June) 
 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
  Chromium 0.05 0.07 0.08 ND ND 
  Copper 0.10 ND ND ND ND 
  Mercury 0.002 ND ND ND ND 
  Nickel 0.05 0.08 ND ND ND 
  Lead 0.05 ND ND ND ND 
  Zinc 0.10 ND ND ND ND 



1998 
(July) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND   
  Chromium 0.05 ND ND   
  Copper 0.10 ND ND   
  Mercury 0.002 ND ND   
  Nickel 0.05 ND ND   
  Lead 0.05 ND ND   
  Zinc 0.10 ND ND   



 
1998 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016      
 Aroclor 1221      
 Aroclor 1232      
 Aroclor 1242      
 Aroclor 1248      
 Aroclor 1254      
 Aroclor 1260      
 Aroclor 1262      



 
1997 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.10 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
1997 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      
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1996 
(June) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
  Chromium 0.05 ND ND ND ND 
  Copper 0.10 ND ND ND ND 
  Mercury 0.002 ND ND ND ND 
  Nickel 0.05 ND ND ND ND 
  Lead 0.10 ND ND ND ND 
  Zinc 0.10 ND ND ND ND 



1996 
(Dec.) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 0.10 ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.10 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
1996 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      



1995 
(May) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND 0.17 ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



1995 
(June) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01  ND   
 Chromium 0.05  ND   
 Copper 0.10     
 Mercury 0.002     
 Nickel 0.05     
 Lead 0.05     
 Zinc 0.10     
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1995 



(Dec.) 
 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.10 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
1995 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      



1994 
(March) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



1994 
(June) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



1994 
(Sept.) 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND 0.78 ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND 0.46 ND ND 
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1994 



(Dec.) 
 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



 
1994 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      



 
1993 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND ND 



1993 
(March) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND  ND ND 
  Aroclor 1221 2 ND  ND ND 
  Aroclor 1232 0.5 ND  ND ND 
  Aroclor 1242 0.5 ND  ND ND 
  Aroclor 1248 0.5 ND  ND ND 
  Aroclor 1254 0.5 ND  ND ND 
  Aroclor 1260 0.5 ND  ND ND 
  Aroclor 1262      



1993 
(June) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
  Aroclor 1221 2 ND ND ND ND 
  Aroclor 1232 0.5 ND ND ND ND 
  Aroclor 1242 0.5 ND ND ND ND 
  Aroclor 1248 0.5 ND ND ND ND 
  Aroclor 1254 0.5 ND ND ND ND 
  Aroclor 1260 0.5 ND ND ND ND 
  Aroclor 1262      
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1993 
(Sept.) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
  Aroclor 1221 2 ND ND ND ND 
  Aroclor 1232 0.5 ND ND ND ND 
  Aroclor 1242 0.5 ND ND ND ND 
  Aroclor 1248 0.5 ND ND ND ND 
  Aroclor 1254 0.5 ND ND ND ND 
  Aroclor 1260 0.5 ND ND ND ND 
  Aroclor 1262      



1993 
(Dec.) 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
  Aroclor 1221 2 ND ND ND ND 
  Aroclor 1232 0.5 ND ND ND ND 
  Aroclor 1242 0.5 ND ND ND ND 
  Aroclor 1248 0.5 ND ND ND ND 
  Aroclor 1254 0.5 ND ND ND ND 
  Aroclor 1260 0.5 ND ND ND ND 
  Aroclor 1262      



 
1992 



 
Metals 



Detection Limit 
(mg/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Cadmium 0.01 ND ND ND ND 
 Chromium 0.05 ND ND ND ND 
 Copper 0.10 ND ND ND ND 
 Mercury 0.002 ND ND ND ND 
 Nickel 0.05 ND ND ND ND 
 Lead 0.05 ND ND ND ND 
 Zinc 0.10 ND ND ND 0.11 



 
1992 



 
PCBs 



Detection Limit 
(ug/l) 



 
MW 1 



 
MW 2 



 
MW 3 



 
MW 4 



  Aroclor 1016 0.5 ND ND ND ND 
 Aroclor 1221 2 ND ND ND ND 
 Aroclor 1232 0.5 ND ND ND ND 
 Aroclor 1242 0.5 ND ND ND ND 
 Aroclor 1248 0.5 ND ND ND ND 
 Aroclor 1254 0.5 ND ND ND ND 
 Aroclor 1260 0.5 ND ND ND ND 
 Aroclor 1262      
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Photographs of BMP Enhancements Completed or Underway 
  











 
 



Demonstration of dock cleanup effectiveness. Dock face in right portion of photo has been cleaned.  
Dock cleanup activities completed September 6-14, 2012.  
 
 



 
 



Dock cleaning activities.  All wash water was captured by containment barge, profiled and disposed off-
site. Dock cleanup activities completed September 6-14, 2012. 











 
 



Construction project underway to install commercial wheel washing station at facility exit.  Expected 
project completion – October 1, 2012.   
 
 



 
 
New extension of concrete containment wall along southwestern facility boundary.  Over 600 lineal 
feet of new containment installed.  Project completed August 24, 2012.  











 
 



New strip drain to prevent off-site flow of stormwater at retail non-ferrous department entrance. 
Project completed – May 2012.  
 
 



 
 



Torch-cutting station relocated to paved and contained area.  Project completed – June 2012. 











 
 



Grading, base preparation and footing construction underway to install additional tent structure to 
expand covered maintenance area. Expected project completion – October 31, 2012.  
 
 



 
 



ErtecTM stormwater filtration barrier awaiting installation along edges of concrete dock. Expected 
project completion – October 31, 2012.  
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Criteria for Beneficial Use Exemptions for Shallow Groundwater 
 at the Margin of San Francisco Bay 



  











 
 
 



Terraphase Engineering Inc.  
1404 Franklin Street, Suite 600 
Oakland, California 94612 
www.terraphase.com 



TECHNICAL MEMORANDUM 



September 28, 2012 



From: Peter Zawislanski, PG, CHG 



To: Scott Sloan, RG, LHG, Schnitzer Steel MRB 



Subject: Criteria for Beneficial Use Exemptions for Shallow Groundwater at the Margin of San Francisco 
Bay 



Shallow groundwater1 underlying areas along the margin of San Francisco Bay (“the Bay”), or within 500 



to 1,000 feet of the Bay, is generally of poor quality and is unsuitable for development as a resource for 



human consumption. The use of shallow groundwater along the margin of the Bay for domestic or 



municipal supply is not feasible due to several factors, including: 



 Shallow groundwater quality generally does not meet regulatory standards due to high salinity; 



 The hydrogeology of shallow groundwater does not meet minimum well construction 



requirements for water supply wells; and 



 Extraction of shallow groundwater in coastal areas can lead to further degradation of 



groundwater quality due to saltwater intrusion. 



For these reasons, shallow groundwater along the margin of the Bay has not been developed in the past, 



is not used at present, and is not being considered for potential future development for municipal or 



domestic use. State agencies have recognized this issue and have concurred with the beneficial use 



exemption for municipal/domestic supply at many sites on the periphery of the Bay. Rather, agencies 



have often required that site-specific cleanup goals for shallow groundwater migrating to the Bay be 



based on criteria for the protection of aquatic habitat. 



Regulatory Water Quality Considerations  



Under State Water Resources Control Board (SWRCB) Resolution No. 88-63 (SWRCB 1988), all 



groundwater of the state is considered to be suitable or potentially suitable for municipal/domestic 



water supply, with exceptions as noted in Water Board Resolution No. 89-39, "Sources of Drinking 



Water," where: 



                                                           



1
 “Shallow” groundwater refers to the first encountered groundwater, or “A-zone” groundwater. 
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 The total dissolved solids (TDS) concentration exceeds 3,000 milligrams per liter (mg/L), and it is 



not reasonably expected by the Water Board that the groundwater could supply a public water 



system; or 



 There is contamination, either by natural processes (which can include saltwater intrusion) or by 



human activity (unrelated to a specific pollution incident), that cannot reasonably be treated for 



domestic use using either Best Management Practices (BMPs) or best economically achievable 



treatment practices; or 



 The water source does not provide sufficient water to supply a single well capable of producing 



an average, sustained yield of 200 gallons per day; or 



 The aquifer is regulated as a geothermal energy-producing source or has been exempted 



administratively pursuant to 40 Code of Federal Regulations (CFR) Part 146.4 for the purpose of 



underground injection of fluids associated with the production of hydrocarbon or geothermal 



energy, provided that these fluids do not constitute a hazardous waste under 40 CFR Part 261.3. 



Due to saltwater intrusion and the fact that many shoreline areas were formerly salt marshes that were 



progressively filled over the course of the 20th century, shallow groundwater along the margin of the Bay 



is generally brackish to saline, with TDS commonly exceeding 3,000 mg/L, and in some cases 



approaching that of Bay water. Therefore, shallow groundwater in these areas does not meet the 



SWRCB criteria for a potential beneficial use as a municipal or domestic water supply. The California 



Department of Public Health (CDPH) has established a TDS secondary maximum contaminant level 



drinking water standard for public water supplies of 1,000 mg/L. Shallow groundwater along the 



periphery of the Bay generally does not meet CDPH standards for drinking water and, if extracted for the 



purpose of human consumption, it would require treatment, such as reverse osmosis, which is not 



economically viable. 



It should be noted that in 1999 the Water Board recommended the de-designation of the of shallow 



groundwater area in the East Bay Plain Groundwater Basin (“East Bay Plain”) from municipal/domestic 



beneficial use due to naturally occurring high salinity. This area (Oakland Shoreline/Alameda Point 



Brackish Shallow Groundwater Zone) includes the Port of Oakland High TDS Zone (i.e., Port of Oakland, 



Alameda Point, Oakland Army Base). As discussed in a subsequent section of this memorandum, the 



Water Board and the Department of Toxic Substances Control (DTSC) have granted exemptions for the 



beneficial use of groundwater as a municipal/domestic supply at several sites within this zone. 



Well Construction Requirements 



Shallow aquifers are vulnerable to contamination from human activities due to short vertical distances 



from the surface to the water table and, consequently, a greater potential for contaminants reaching 



groundwater. This vulnerability is addressed in California through well construction standards. The 



California Department of Water Resources (DWR) well ordinance requires that domestic wells have a 



minimum annular seal of at least 20 feet below the ground surface, and that municipal supply wells have 



a minimum annular seal of at least 50 feet  (DWR 1991).  
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The depth to shallow groundwater in Bay coastal areas is small, generally on the order of 5 to 20 feet 



below ground surface (ft bgs). Geologically, these areas often consist of filled marshland overlying Bay 



Mud. The depth to Bay Mud is generally 10 to 25 feet below ground surface (ft bgs). Bay Mud is not 



considered an aquifer for water supply due to low permeability and high salinity (SCWA 2007). The 



permeability of Bay Mud is reported to be in the 10-7 cm/s range [Fox et al. 2003; Welker et al. 2004). By 



comparison, productive aquifers generally have a hydraulic conductivity equal to or greater than 10-2 



cm/s (Bear 1972). Therefore, the potentially productive zone of shallow groundwater is limited to 



depths within 10 to 25 feet of the ground surface. Due to these limitations, shallow groundwater 



production wells would generally not meet DWR minimum well construction requirements along the 



margin of the Bay because the minimum required annular seal cannot be installed in a manner that will 



allow the well to be screened in a sufficiently permeable water-bearing zone that could provide a 



sustained yield of 200 gallons of water per day.     



Groundwater Extraction in Coastal Areas Leads to Saltwater Intrusion 



Shallow groundwater along the periphery of the Bay is brackish to saline, indicating saltwater intrusion. 



Saltwater intrusion occurs in nearly all coastal areas, because at these locations groundwater is in direct 



contact with saltwater and is subject to tidal fluxes that effectively mix groundwater with saltwater. The 



physical relationship between groundwater and saltwater in coastal areas is well understood and is 



described by the Ghyben-Herzberg relation.   



Groundwater quality is at risk if production wells are located close to areas where groundwater contains 



high salinity or is located close to the Bay. Under normal conditions, fresh water flows from inland 



aquifers and recharge areas to coastal discharge areas to the sea, or in this case, the Bay. This natural 



movement of fresh water towards the coast minimizes saltwater intrusion to freshwater coastal aquifers 



(Barlow 2003). Groundwater pumping/development along the Bay shoreline can decrease the amount 



of fresh water flowing towards the coastal discharge areas, allowing salt water to be drawn into the 



fresh water zones of coastal aquifers.  As a result, the amount of fresh water stored in the aquifers is 



decreased. 



Groundwater extraction from wells located in areas along the periphery of the Bay, whether for 



municipal/domestic or other uses, such as industrial or agricultural, would likely result in the 



degradation of water quality as nearby saltwater is drawn toward the production wells. Therefore, 



development of shallow groundwater for drinking water supply or other uses along the Bay margin is 



not feasible. 



Regional Development of Groundwater for Municipal Supply 



Shallow groundwater near the periphery of the Bay is not currently used for municipal or domestic 



purposes and is not expected to be used for these purposes in the future. Municipal supply wells in the 



East Bay Plain, which includes all or portions of the cities of Richmond, San Pablo, El Cerrito, Albany, 
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Berkeley, Emeryville, Piedmont, Alameda, Oakland, San Leandro, San Lorenzo and Hayward, have 



generally been drilled to depths no shallower than 100 feet and usually to much greater depths, up to 



800 feet (Figuers 1998). As of 1999, there were no municipal water supply wells screened above the 



depth of 50 feet in the East Bay Plain (RWQCB 1999). In total, on record, there were only four municipal 



wells with screens between depths of 50 and 200 ft bgs in the East Bay Plain in 1999. 



Agency Concurrence with Beneficial Use Exemption for Municipal/Domestic Supply 



The Water Board and the DTSC have issued concurrence with the beneficial use exemption for 



municipal/domestic supply at numerous sites on the periphery of the Bay, including several sites in the 



Port of Oakland High TDS Zone. The following are examples of sites in Oakland, Alameda, San Francisco, 



and Novato where the agencies have issued concurrence with the beneficial use exemption based, 



either wholly or in part, on the TDS in groundwater exceeding the 3,000 mg/L threshold. 



Embarcadero Cove State Superfund Site, Port of Oakland: The Final Remedial Action Plan (ERM-West 



1994) concluded that the shallow groundwater was unsuitable for human consumption for reasons that 



are very similar to those presented above for the Site, namely high salinity, underlying Bay Mud, and 



non-compliance with domestic and municipal construction requirements. The DTSC issued a letter 



approving the Final Remedial Action Plan (DTSC 1994). 



Alameda Point, Installation Restoration Site 1, Alameda, California: The Navy received concurrence from 



the Water Board that groundwater at the site meets the municipal and domestic water supply 



designation exemption criteria for groundwater due to high salinity (ChaduxTt 2009; Water Board 



2003a).  



Hunters Point Shipyard, San Francisco: The Navy received concurrence from the Water Board that the A-



aquifer (shallow groundwater) met the exemption criteria and was not considered a potential source of 



drinking water (SulTech 2008; Water Board 2003b).  



Navy Ballfields Site, Hamilton Field, Novato, California: The Water Board stated its determination that 



the shallow groundwater at this site “is not suitable for drinking water as evaluated using the State 



Water Board’s Resolution 88-63, and there is no potential for other beneficial uses of 



groundwater…because of high total dissolved solids” (Water Board 2006). It should be noted that the 



TDS at this site ranged from 819 to 18,279 mg/L, and the average concentration of TDS was 4,898 mg/L. 



Therefore, the RWQCB concurred that groundwater is not of adequate quality for municipal or domestic 



use where the average TDS is greater than 3,000 mg/L, even if TDS in groundwater in certain parts of the 



site is below 3,000 mg/L. 



Lot 3, Campus Bay, Richmond: In a July 29, 2005 letter, the Department of Toxic Substance Control 
required that the beneficial use of groundwater underlying Lot 3 be evaluated in the remedial 
investigation report to be prepared for the property. Lot 3 extends over 1,000 feet inland from the Bay 
shoreline. In the report, the property owner argued that groundwater underlying Lot 3 is not considered 
to have a beneficial use as a source of drinking water because TDS concentrations exceeded 3,000 mg/ll. 
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The DTSC approved the report, and this interpretation, in a letter dated June 10, 2008. The DTSC also 
approved cleanup goals based on aquatic water quality criteria for shallow groundwater at the site.       



Concluding Statement 



Shallow groundwater underlying areas along the margin of the Bay, or within 500 to 1,000 feet of the 



Bay, is generally unsuitable for development as a domestic or municipal water supply resource due to 



factors discussed above. Most importantly, high salinity, potential for further groundwater degradation 



due to saltwater intrusion, and the non-conformance with minimum production well construction 



requirements render the domestic or municipal use of shallow groundwater along the margin of the Bay 



infeasible. As illustrated through examples of several sites located in this setting, state agencies have 



recognized this issue and have concurred with the beneficial use exemption for municipal/domestic 



supply at many sites on the periphery of the Bay. 
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1. INTRODUCTION 
 
The Schnitzer Steel Products Company, Inc. (SSPC), located in Oakland, CA (Figures 1-1 
through 1-3), on the northern side of the Oakland Inner Harbor. In order to maintain essential 
transit and berthing operations at its terminal, it has periodically been necessary to dredge 
sediments from within the terminal berth area. SSPC is currently seeking a 10-year permit from 
both the U.S. Army Corps of Engineers (USACE) and the San Francisco Bay Conservation and 
Development Commission (BCDC); SSPC is also seeking a lease from the State Lands 
Commission for maintenance dredging of their berth area. It is anticipated that Water Quality 
Certifications from the San Francisco Regional Water Quality Control Board (RWQCB) will be 
applied for on an episode-by-episode basis. SSPC is also developing an Integrated Alternatives 
Analysis (IAA). SSPC was previously permitted to dispose of their dredged material at the SF-11 
disposal site located off Alcatraz Island. Pacific EcoRisk has been contracted by SSPC to prepare 
this Sampling and Analysis Plan (SAP) supporting its Episode 1 maintenance-dredging event. 
 
It is anticipated, that due to the small volume of material to be dredged in the first episode under 
the new permits, the dredged material would be disposed of at SF-11. It is proposed that the 
dredged material will be subject to the full suite of chemical, physical, and biological testing, 
with bioaccumulation testing being deferred pending analysis of the dredged material chemistry 
data. 
 
To accommodate essential transit and berthing operations, SSPC requires dredging of its 
terminal berth to a depth of -37 ft. MLLW + 2.0 ft. over-dredge; it is proposed that these areas be 
sampled and tested to a total depth of -39 ft. MLLW. It is anticipated that approximately 3,700 
cubic yards of material will be removed in order to maintain terminal operations and the 
permitted design depth. The proposed maintenance depth and estimated volumes of dredged 
material for the SSPC Terminal Berth, including over-depth, are summarized in Table 1-1; 
stormwater outfalls in the vicinity of the wharf berth are presented in Figure 1-3. A bathymetric 
survey with sample locations identified is presented in Figure 1-4.  
 



Table 1-1.  Proposed maintenance dredging for the Schnitzer Steel Terminal Berth 



Area 
Design 
Depth  



(ft. MLLW) 



Design 
Depth 



Volume 
(yds3) 



Over-
depth 
(ft.) 



Over-depth 
Volume 
(yds3) 



Total 
Volume 
(yds3) 



Total 
Volume 



with 20% 
“buffer” 
(yds3) 



SSPC 
Terminal 



Berth 
-37 740 2 2,946 3,686 4,423 



 
This sampling and analysis report (SAR) Report has been prepared to provide the required 
characterization of these sediments. In order to meet permit requirements, one composite 
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samples representative of this area was analyzed and tested as per the Inland Testing Manual 
(ITM). 
 
1.1 Objectives of the Sediment Investigation 
 
The purpose of this investigation is to evaluate the proposed dredged material to determine 
whether it will represent an adverse impact during removal operations and placement at the SF-
11 In-Bay disposal site. The procedures for sediment sample collection, sample processing and 
preparation, physical and chemical analyses, biological testing and data analyses were presented 
in a previously approved SAP. The specific objectives of the scope-of-work were as follows: 



• Collect core samples from within the designated sampling areas following field protocol 
detailed in the SAP (PER 2010); and 



• Conduct chemical and biological analyses to determine whether sediments are suitable for 
unconfined aquatic disposal (SUAD). 



 
1.2 Organization of this Document 
 
Sample collection and handling procedures are discussed in Sections 2 and 3. Chemical analyses 
and bioassay results are provided in Section 4. Section 5 presents the conclusions regarding 
suitability of the material for proposed placement options, and references are provided in Section 
6. Appendices A-K contain supporting documentation for this study. 
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Figure 1-1. Location Map: Schnitzer Steel, Oakland, CA 
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Figure 1-2. Vicinity Map: Schnitzer Steel, Oakland, CA  
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Figure 1-3. Stormwater Outfall Location Map: Schnitzer Steel, Oakland, CA 
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Figure 1-4. Project Map: Sampling Locations Schnitzer Steel Terminal Berth 



SSPC-DU1-01 
SSPC-DU1-03 SSPC-DU1-04 SSPC-DU1-02 
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2. FIELD SEDIMENT SAMPLE COLLECTION 
 
All sediments were collected in accordance with guidelines and procedures outlined in the SAP 
(PER 2010). All sediment sampling field activities at the Schnitzer Steel Terminal Berth were 
performed on July 21 under the direction of Mr. Jeffrey Cotsifas of Pacific EcoRisk (PER). PER 
provided the sampling vessel, on-board positioning system, and sampling equipment. PER also 
provided additional Field Scientists to assist in sediment core collection. Four sediment cores 
were collected from the designated site (Figure 1-4). Final site positions were determined with a 
differential global positioning system (GPS) and are accurate to ± 3 m. Table 2-1 lists station 
identifiers, GPS coordinates for all core locations, mudline elevations, and core penetration 
depths for all stations. 



 
Table 2-1.  Locations of sampling stations, core penetration depths  



SAMPLE ID LatitudeA 
(deg-dec min) 



LongitudeA 
(deg-dec min)  



Mudline 
Elevation 



(ft MLLW ) 



Core 
Penetration 
Depth  (ft) 



Cored Depth 
(ft MLLW) 



SSPC-DU1-01 37°47.614’ 122°17.634’ -32.7 38.1* -5.4 
SSPC-DU1-02 37°47.627’ 122°17.583’ -35.0 39.0 -4.0 
SSPC-DU1-03 37°47.643’ 122°17.523’ -35.5 39.0 -3.5 
SSPC-DU1-04 37°47.653’ 122°17.467’ -35.3 39.0 -3.7 



* Hard refusal met at -38.1 ft. MLLW, fine sand in core-catcher. 



AState Plane Coordinate System, California Zone 3, NAD 83 
 
On June 15, PER also collected reference sediment from the Alcatraz disposal site (SF-11). The 
reference sediments were collected as grab samples, using a pipe dredge sampler. The GPS 
coordinates for the reference sediment sample collection are listed in Table 2-2. 



 
Table 2-2.  Alcatraz (SF-11) Reference Site Sample Location  



Sample ID Latitude (N) 
(deg-dec min) 



Longitude (W) 
(deg-dec min) 



SF-11 37º 48.8280’ 122º 25.5765’ 
 
All sediment samples were maintained on ice until transported to the PER testing lab for 
processing. Upon receipt at PER, all samples were logged in and placed in cold storage at <4°C 
in the dark until needed. Field log sheets are presented in Appendix A. There were no unusual 
circumstances encountered during the fieldwork, and no major deviations from the SAP (PER 
2010).  
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3. SAMPLE PROCESSING 
 
The sediment materials from each core section were individually homogenized within a high-
density polyethylene bucket to comprise the homogenized core sediments; a sub-sample of each 
homogenized core sediment sample was frozen for archival storage. 
 
Proportionate volumes of the homogenized core sediments were composited and homogenized 
within a high-density polyethylene bucket to comprise the “SSPC-DU1-Comp” composite 
sediment. This sample was analyzed for the full suite of compounds as described in the SAP 
(PER 2010). The SF-11 reference sediment was also homogenized and used in the biological 
testing program.  
 
All sediment was processed following procedures outlined in the SAP (PER 2010), with no 
deviations. 
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4. RESULTS OF LABORATORY ANALYSES  
 
4.1 Results of Conventional and Chemical Analyses 
 
Sediment samples were analyzed for the conventional and chemical parameters specified in the 
SAP (PER 2010). Conventional parameters included total organic carbon (TOC), total solids, 
and grain size. Chemical analyses of trace metals, polychlorinated biphenyls (PCBs), polycyclic 
aromatic hydrocarbons (PAHs), chlorinated pesticides, and butyltins were also performed. The 
results of these analyses (performed by Calscience Environmental Laboratories [CEL]) are 
summarized in Tables 4-1 through 4-7. CEL’s full Data Report for the conventional and 
chemical analyses is provided in Appendix B.  
 
4.1.1 SSPC-DU1-Comp Composite Analytical Chemistry Results 
The “SSPC-DU1-Comp” site sediment was 46.0% total solids, and TOC levels were moderate 
(1.6%). Grain size analyses indicated that the sediment was 78.4% fines (silts and clays), 21.6% 
sand, and 0.0% gravel.  
 
With the exception of cadmium, selenium, and zinc, all metals were similar to San Francisco Bay 
background levels (SFRWQCB 1998). Cadmium was measured in the sample at 1.15 mg/Kg, 
with a duplicate analysis concentration of 0.58 mg/Kg; both of these values are below the 
cadmium Effect-Range Low (ER-L) value of 1.2 mg/Kg (Long et al 1998). Zinc was measured at 
549 mg/kg with a duplicate analysis concentration of 150 mg/Kg; re-analysis of the sample 
resulted in a reported concentration of 292 mg/Kg. Total PAHs were reported at 1360 µg/kg. All 
butyltins and organochlorine pesticides were below their respective method detection limits 
(MDLs). PCB Aroclor 1254 was measured at 25 µg/kg with a duplicate analysis of 29 µg/Kg. 
Since the reported PCB Aroclor concentrations were at or slightly above the San Francisco Bay 
99th percentile concentration, PCB congener analysis was performed and indicated that the total 
PCB (as congeners) concentration in this sample was <15 µg/kg. 
 



 
 
 
 



 



17/165











Pacific EcoRisk Environmental Consulting and Testing 
 



 



 
 Page 10   



Table 4-1.  Results of sediment grain size analysis, total solids (%), and total organic carbon (%)   



Analytes SSPC-DU1-Comp Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



% Gravel 0.00 



<100% fines 
% Sand 21.6 
% Silt 60.9 



% Clay 17.5 
Total % Fines <4 phi (= %silt + %clay) 78.4 - 



Total Solids (%) 46.0 - 
Total Organic Carbon (%) 1.6 - 



 
 



Table 4-2.  Sediment metals concentrations (mg/kg, dry wt.)   



Metals  SSPC-DU1-Comp SSPC-DU1-Comp  
Reanalysis 



Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



Arsenic 7.93 - 15.3 
Cadmium 1.15B - 0.33 
Chromium 75.8 - 112 



Copper 69.2 - 68.1 
Lead 49.8 - 43.2 



Mercury 0.215 - 0.45A 
Nickel 76.3 - 112 



Selenium 0.496 - 0.64 
Silver 0.345 - 0.58 
Zinc 549C 292 C 158 



All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 
A - San Francisco Bay 99th Percentile 
B - Duplicate analysis result was 0.58 mg/Kg cadmium; both these of these results are below the ER-L of 1.2 mg/Kg. 
C - Duplicate result was 150 mg/Kg zinc; reanalysis duplicate result was 240 mg/Kg. 
 
 



Table 4-3.  Sediment PCB Aroclor concentrations (µg/kg, dry wt)  



PCB Aroclors SSPC-DU1-Comp SSPC-DU1-Comp 
(duplicate) 



Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



Aroclor 1016 <4.4 <4.4 see total PCB 
Aroclor 1221 <4.3 <4.3 see total PCB 
Aroclor 1232 <4.3 <4.3 see total PCB 
Aroclor 1242 <4.3 <4.3 see total PCB 
Aroclor 1248 <4.3 <4.3 see total PCB 
Aroclor 1254 25 29 see total PCB 
Aroclor 1260 <4.8 <4.8 see total PCB 
Aroclor 1262 <4.3 <4.3 see total PCB 



Total Detected PCBs 25 29 25.0A 
All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 
A - San Francisco Bay 99th Percentile (SFRWQCB). 
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Table 4-4.  Sediment PCB Congener concentrations (µg/kg, dry wt)  



PCB Congeners SSPC-DU1-Comp SSPC-DU1-Comp 
(duplicate) 



Bay Ambient <100% Fines 
(SFRWQCB 1998) 



PCB 101 <4.0 5.3 see total PCB 
PCB 110 <3.6 5.5 see total PCB 
PCB 118 <3.9 4.3 see total PCB 



Total Detected PCBs 0.0 15.1 25.0A 
Note – Only data for congener concentrations > the MDL concentration are reported in the table above. 
All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 
A - San Francisco Bay 99th Percentile (SFRWQCB). 



 
 



Table 4-5.  Sediment PAH concentrations (µg/kg, dry wt) 



PAHs  SSPC-DU1-Comp Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



Acenaphthene 17 J 26.6 
Acenaphthylene 20 J 31.7 



Anthracene 45 88 
Benzo(a)anthracene 110 244 



Benzo(a)pyrene 120 412 
Benzo(b)fluoranthene 100 371 



Benzo(e)pyrene 77 - 
Benzo(g,h,i)perylene 56 310 
Benzo(k)fluoranthene 100 258 



Biphenyl <3.4 - 
Chrysene 160 289 



Dibenzo(a,h)anthracene 14 J 32.7 
2,6-Dimethylnapthalene 6.7 J - 



Fluoranthene 190 514 
Fluorene 24 25.3 



Indeno(1,2,3-cd)pyrene 45 382 
2-Methylnapthalene 7.1 J - 



1- Methylnaphthalene 4.8 J - 
1- Methylphenanthrene <4.8 - 



Naphthalene 53 55.8 
Perylene 36 - 



Phenanthrene 56 237 
Pyrene 250 665 



1,6,7-Trimethylnaphthalene <3.6 - 
Total Detected PAHs 1360 3390 



All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 
J - Analyte was detected at a concentration below the method reporting limit and above the laboratory MDL; reported value is an 



estimate. 
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Table 4-6.  Sediment organochlorine pesticide concentrations (µg/kg, dry wt.)  



Organochlorine Pesticides SSPC-DU1-Comp Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



Aldrin <0.67 1.1 
alpha-BHC <0.64 - 
beta-BHC <0.55 - 
delta-BHC  <0.69 - 



gamma-BHC (Lindane) <0.50 - 
Chlordane <8.7 1.1 
Dieldrin <0.49 0.44 



Endosulfan I <0.77 - 
Endosulfan II <0.38 - 



Endosulfan Sulfate <0.57 - 
Endrin <0.44 0.78 



Endrin Aldehyde <0.42 - 
Endrin Ketone <0.65 - 



Heptachlor <0.48 - 
Heptachlor Epoxide <0.40 - 



Methoxychlor <0.36 - 
Toxaphene <18 - 



Alpha Chlordane <0.56 - 
Gamma Chlordane <0.56 - 



2,4’-DDD <0.44 see total DDT 
2,4’-DDE <0.39 see total DDT 
2,4’-DDT <0.30 see total DDT 
4,4’-DDD <0.56 see total DDT 
4,4’-DDE <0.65 see total DDT 
4,4’-DDT <0.71 see total DDT 



Total  Detected DDT 0.0 7.0 
All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 



 
 



Table 4-7.  Sediment organotin concentrations (µg/kg, dry wt.)  



Organotins SSPC-DU1-Comp Bay Ambient  <100% Fines  
(SFRWQCB 1998) 



Dibutyltin <1.3 No data available 
Monobutyltin  <2.1 No data available 
Tetrabutyltin <0.78 No data available 
Tributyltin  <0.73 No data available 



Total Detected Butyltins 0.0 NA 
 All results below laboratory method detection limit (MDL) are reported as < the MDL concentration. 
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4.1.2 Conventional and Chemical Analytical QA/QC Summary 
The QA/QC review entailed reviewing the contract lab Data Report(s) for sample integrity, 
correct methodology, and compliance with all appropriate Lab QA/QC requirements. The overall 
data quality assessment found that all data were usable.  Appendix B contains the conventional 
and chemical analysis reports, which include contract laboratory QA/QC narratives. 
 
Any analyses that did not comply with the analytical laboratory QA/QC limits are presented 
below (also, see final analytical reports in Appendix B for full case narratives). 
 
Metals – Trace levels of copper, nickel, and zinc in the method blank were found below the 
method reporting limit (MRL), but above the mean detection limit. However, since the 
concentrations found in the samples exceed the concentrations found in the method blank by and 
order of magnitude or more, the results were released with no further action. 
 
The matrix spike (MS) and /or matrix spike duplicate (MSD) recoveries for chromium, copper, 
lead, and nickel were out of the acceptance range due to matrix interferences.  However, since 
the associated Laboratory Control Spike/Duplicate (LCS/LCSD) recoveries were in control, the 
data were released with no further action. 
 
As the zinc concentration found in the sample exceeded the MS concentration by four times or 
more, the MS recoveries and subsequent RPDs could not be evaluated. Because the 
corresponding LCS/LCSD recoveries and RPD values were within the established control limits, 
the data were released with no further action by the analytical laboratory. An evaluation of the 
RPD for cadmium, lead and zinc in the sample and duplicate sample indicated that the RPD for 
these compounds were greater that 20%. This variability was attributed to sample heterogeneity.  
 
Organotins – The detection limit was elevated for a few analytes in all samples. The 
chromatogram indicated the presence of non-target background components. The matrix 
interference prevented adequate resolution of the target compounds at the normal limit.  
 
4.2 Biological Testing 
 
Three different toxicity tests were performed for each composite sample: 



1. the 10-day amphipod survival solid-phase sediment test with Ampelisca abdita; 
2. the 10-day polychaete survival solid-phase sediment test with Neanthes arenaceodentata; 



and, 
3. the 48-hour water column (sediment elutriate) toxicity bivalve embryo survival and 



development test with the mussel Mytilus galloprovinciales. 
All tests were performed following appropriate protocols as outlined in the SAP (PER 2010). 
Test data and summaries of the statistical analyses for the bioassay results are provided in 
Appendices D-I. Summaries of test conditions and test acceptability criteria are provided in 
Appendix J.
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4.2.1 Benthic Toxicity Testing 
Solid-phase bioassays were conducted with the amphipod A. abdita and the polychaete N. 
arenaceodentata. A summary of the measured concentrations of total ammonia and total sulfides 
in the sediment porewaters, and summary tables of the total ammonia concentrations measured in 
the test overlying waters are presented in Appendix C. 
 
Positive and negative Lab Control treatments were tested concurrently with the bioassays.  The 
positive Lab Control for both benthic species consisted of a 96-hr reference toxicant test of 
waterborne KCl. The results of these tests were compared to our in-house reference toxicant test 
response database to determine whether these test organisms were responding to toxic stress in a 
typical fashion. The negative Lab Control for A. abdita consisted of the “Home” sediment from 
which the species was originally collected. The negative Lab Control for N. arenaceodentata 
consisted of a homogenized mixture of previously collected clean reference site sediments that 
had been maintained at the PER Lab. 
 
For disposal suitability determinations, the solid-phase bioassay survival results for the site 
sediments were statistically compared to the appropriate reference site values.  
 
The following criteria were used for suitability determinations: 



1. If survival is greater in the proposed dredged sediment than in the reference site 
sediment(s), the proposed dredged sediments are not acutely toxic to benthic organisms. 



2. If the difference between the survival response in the proposed dredged sediment and in 
the reference site sediment(s) is < 20% for A. abdita, or < 10% for N. arenaceodentata, 
the proposed dredged sediments are not acutely toxic to benthic organisms. 



3. If the difference between the survival response in the proposed dredged sediment and in 
the reference site sediment(s) is > 20% for A. abdita, or > 10% for N. arenaceodentata, 
and the test sediment survival response is statistically significantly less than in the 
reference site sediment(s), then the test sediments are considered to be acutely toxic to 
benthic organisms. 



 
4.2.1.1 Sediment Porewater Characterization -  On July 24, the sediment was removed from 
refrigerated storage, and was composited and homogenized in a large stainless steel bowl. An 
aliquot of this homogenized site composite sediment was centrifuged at 2,500 g for 15 minutes; 
the resulting supernatant porewater was carefully collected and analyzed for routine water 
quality characteristics (Table 4-8). Due to the measurement of elevated sediment porewater 
ammonia concentrations in the composite sediment that exceeded the USACE guidelines 
recommended threshold of 15 mg/L, the sediment in each test replicate was purged of ammonia 
by daily replacement of the overlying water with fresh 30 ppt seawater coupled with aeration 
until the porewater total ammonia levels were below 15 mg/L. 
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Table 4-8.  Sediment porewater initial water quality characteristics  



Sample ID pH Salinity (ppt) Total Ammonia 
(mg/L N) 



Total Sulfide 
(mg/L) 



SSPC-DU1-Comp 7.43 33.0 36.6 0.070 
 
4.2.1.2 Sediment Solid-Phase Testing with Ampelisca abdita - The results of these tests are 
summarized in Table 4-9. There was 90% survival in the Control treatment, indicating acceptable 
survival response by the test organisms. There was 79% survival in the reference site sediment, 
which is below the 85% survival requirement for use in a suitability determination. As a result, the 
Alcatraz Environs database value of 92% survival was used to assess sediment toxicity. There was 
79% survival in the SSPC-DU1-Comp sediment sample. The site composite sediment survival 
response was <20% less than the Alcatraz Environs database value. In addition, the difference in 
survival in the site sediment and in the Lab Control was also <20%, further supporting that the 
sediment was not toxic to amphipods. The test data and summary of statistical analyses for this 
testing are attached as Appendix D. 
 



Table 4-9.  Ampelisca abdita survival in the solid-phase test sediments  



Sediment Site % Survival in Test Replicates Overall Mean 
% Survival Rep A Rep B Rep C Rep D Rep E 



Lab Control 90 90 95 80 95 90 
Alcatraz (SF-11) 75 75 90 75 80 79 



SSPC-DU1-Comp 65 80 80 80 90 79 
 
4.2.1.2.1 Reference Toxicant Toxicity to Ampelisca abdita - The results of this test are presented in 
Table 4-10a. The survival EC50 was 0.93 g/L KCl, which is within the “typical response” range 
established by the mean + 2 SD of the 20 most recent reference toxicant tests performed in our 
laboratory (Table 4-10b), indicating that these test organisms were responding to toxic stress in a 
typical fashion. The test data and summary of statistical analyses for this test are presented in 
Appendix E.  
 



Table 4-10a.  Reference toxicant testing: Effects of KCl on Ampelisca abdita 
KCl Treatment (g/L) Overall Mean % Survival 



Lab Control 80 
0.25 95 
0.5 95 
1 35* 
2 0* 
4 0* 



EC50 = 0.93 g/L KCl 
*- Significantly less than the Lab Control at p <0.05 
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Table 4-10b.  Summary of reference toxicant database for Ampelisca abdita  



Current LC50 Value Ampelisca abdita Reference Toxicant Response Database  
Typical Response Range (mean + 2SD) 



0.93 g/L KCl 0.28 – 2.7 g/L KCl 
 
 
4.2.1.3 Sediment Solid-Phase Testing with Neanthes arenaceodentata - The results of this 
testing are summarized in Table 4-11. There was 84% survival at the Lab Control treatment, which 
was below the acceptable Lab Control survival response of >90%. However, there was 90% 
survival in the SF-11 reference site sediment satisfying the 85% survival requirement for use in a 
suitability determination. There was 84% survival in the SSPC-DU1-Comp sample; the difference 
in survival relative to the reference site sediment survival response was <10% indicating that the 
sediment was not toxic to polychaetes. The test data and summary of statistical analyses for this 
testing are attached as Appendix F. 
 



Table 4-11.  Neanthes arenaceodentata survival in the solid-phase test sediments  



Sediment Site % Survival in Test Replicates Overall Mean 
% Survival Rep A Rep B Rep C Rep D Rep E 



Lab Control 90 70 80 90 90 84 
Alcatraz (SF-11) 90 90 90 90 90 90 



SSPC-DU1-Comp 80 80 90 80 90 84 
 
 



4.2.1.3.1 Reference Toxicant Toxicity to Neanthes arenaceodentata - The results of this test 
are presented in Table 4-12a. The survival EC50 was 0.84 g/L KCl, which is within the “typical 
response” range established by the mean + 2 SD of the 20 most recent previous tests performed 
in our laboratory (Table 4-12b), indicating that these organisms were responding to toxicant 
stress in a typical fashion. The test data and summary of statistical analyses for this test are 
presented in Appendix G. 
 



Table 4-12a.  Reference toxicant testing: Effects of KCl on Neanthes arenaceodentata 
KCl Treatment (g/L) Overall Mean % Survival 



Lab Control 90 
0.25 100 
0.5 90 
1 100 
2 40* 
4 0* 



EC50 = 1.9 g/L KCl 
*- Significantly less than the Lab Control at p <0.05. 
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Table 4-12b.  Summary of reference toxicant database for Neanthes arenaceodentata  



Current LC50 Value Neanthes arenaceodentata Reference Toxicant Response Database  
Typical Response Range (mean + 2SD) 



1.9 g/L KCl 0.78 – 2.9 g/L KCl 
 
 
4.2.2 Water Column Toxicity Testing 
The 48-hr bivalve embryo development toxicity test was performed to assess the effects of 
dredged material disposal in the water column. Positive and negative Lab Control treatments 
were tested concurrently with the site sediment elutriate. The positive Lab Control consisted of a 
‘waterborne’ reference toxicant test; the results of this test were compared to our in-house 
reference toxicant test response database to determine whether these test organisms were 
responding to toxic stress in a typical fashion. The negative Lab Control (and dilution media) 
consisted of 0.45 µm-filtered natural seawater (obtained from the U.C. Santa Cruz Granite 
Canyon Marine Laboratory), diluted to a test salinity of 30 ppt via addition of Type 1 lab water 
(reverse-osmosis de-ionized water). 
 
The test results for the sediment composite elutriate were compared with the test organism 
responses at the negative Lab Control treatment to determine the potential impact of the 
proposed dredged materials on pelagic organisms at and beyond the boundaries of the disposal 
site (USEPA/USACE 1998).  The following criteria were used for suitability determinations: 



1. If the survival and/or normal development response(s) in the sediment composite 100% 
elutriate(s) is greater than or equal to the test organism responses in the negative Lab 
Control treatment, the dredged material is not predicted to be acutely toxic to water 
column organisms. 



2. If the survival and/or normal development response(s) in the sediment composite 100% 
elutriate(s) is <10% less than the test response of the negative Lab Control treatment, the 
dredged material is not predicted to be acutely toxic to water column organisms, and there 
is no need for statistical analyses. 



3. If the survival and/or normal embryo development response(s) in the sediment composite 
100% elutriate(s) is >10% less than the test response of the negative Lab Control 
treatment, then the data must be evaluated statistically to determine the LC50 or EC50 
concentration-response value, which is then compared to the estimated concentration of 
the sediment during disposal for determination of suitability for disposal at SF-11. 



 
In order for the material to be suitable for disposal at SF-11, it must be in compliance with the 
state’s narrative water quality standard. Compliance with the narrative water quality standard is 
determined by evaluating whether the dredge material concentration, after mixing, would exceed 
1% of the LC50 or EC50 value (Elutriate Suitability Concentration (ESC)) calculated from the 
sediment elutriate test (whichever is most conservative), outside of the mixing zone. The results 
of this analysis are presented in Appendix K. 
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4.2.2.1 Sediment Elutriate Testing with Mytilus galloprovinciales embryos - The results of 
the water column testing with M. galloprovinciales are summarized in Table 4-13. There was a 
mean of 86.8% survival and 96.4% normal development at the Lab Control treatment, indicating 
an acceptable survival response by the test organisms. The test data and the summary of 
statistical analyses for these tests are presented in Appendix H. 



 
Table 4-13.  Effects of SSPC-DU1-Comp sediment elutriate on Mytilus galloprovinciales 



Elutriate Treatment Mean % Survival Mean % Normal Development 
Lab Control 86.8 96.4 



Site Water Control 74.5 100 
1% 91.8 96.6 
10% 95.4 96.8 
25% 77.6 97.5 
50% 88.5 96.9 



100% 10.5* 14.2* 
Salt Control 37.4 50.0 



LC50 or EC50 = 71.5% 79.4% 
Disposal limit met? Yes Yes 



*- Significantly less than the Lab Control at p <0.05. 
 



4.2.2.1.1 Reference Toxicant Toxicity to Mytilus galloprovinciales embryos - The results of 
this test are summarized in Table 4-14a. The normal embryo development EC50 was 2.4 g/L 
KCl, which is within the “typical response” range established by the mean + 2 SD of the 20 most 
recent previous tests performed in our laboratory (Table 4-14b), indicating that these test 
organisms were responding to toxic stress in a typical fashion. The test data and summary of 
statistical analyses for this test are attached as Appendix I. 
 



Table 4-14a.  Reference toxicant testing: Effects of KCl on Mytilus galloprovinciales 
KCl Treatment (g/L) Mean % Normal Embryo Development 



Lab Control 97.5 
0.5 97.1 
1 92.6* 
2 89.4* 
3 0* 
4 0* 



EC50 = 2.4 g/L KCl 
* - Significantly less than the Lab Control treatment response at p <0.05 
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Table 4-14b.  Summary of reference toxicant database for Mytilus galloprovinciales 



Current EC50 Value Mytilus galloprovinciales Reference Toxicant Response Database  
Typical Response Range (mean + 2SD) 



2.4 g/L 1.6 – 3.0 g/L 
 
 
4.2.3 Biological Testing Quality Lab Control 
The biological testing of the sediments with these test species incorporated standard QA/QC 
procedures to ensure that the test results were valid. Standard QA/QC procedures included the 
use of negative Lab Controls, positive Lab Controls, test replicates, and measurements of water 
quality during testing.   
 
Quality assurance procedures that were used for sediment testing are consistent with methods 
described in the U.S.EPA/ACOE (1998). The methods employed in this sediment testing 
program are detailed in standard guides and procedures maintained in the analytical laboratory. 
 
Sediments for the bioassay testing were stored appropriately at <4°C and were used within the 8-
week holding time period. The sediment interstitial water characteristics were within test 
acceptability limits at the start of the tests. 
 
All measurements of routine water quality characteristics were performed as described in the 
PER Lab Standard Operating Procedures (SOPs). All biological testing water quality conditions 
were within the appropriate limits. Laboratory instruments were calibrated daily according to 
Lab SOPs, and calibration data were logged and initialed.  
 
Negative Lab Control – For the N. arenaceodentata test, there was 84% survival at the Lab 
Control treatment, which was below the acceptable Control survival response of >90% survival. 
The biological responses for all the remaining the test organisms at the negative Lab Control 
treatments were within acceptable limits.  
 
Positive Lab Control - The accuracy of the responses of the test organisms to toxic stress was 
evaluated using positive controls (reference toxicant testing). The reference toxicant test dose-
response EC point estimates determined for the test organisms were within the reference toxicant 
test “typical response” ranges, indicating that these test species were responding to toxic stress in 
a typical fashion. 
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5. SUMMARY 
 
The composite sediment sample from the Schnitzer Steel Terminal Berth was submitted for full 
conventional and chemical analyses and biological testing. With the exception of cadmium and 
zinc, which were measured above Bay background levels, all analytical chemistry results were 
generally within or below the San Francisco Bay background levels (SFRWQCB 1998). While 
cadmium levels were measured above Bay background levels, the observed concentrations were 
below the cadmium ER-L of 1.2 mg/Kg (Long et al 1998). Similarly, while zinc concentrations 
were above Bay ambient levels, there was no toxicity observed in any of the bulk sediment tests 
performed. 
 
As indicated above, results from the amphipod and polychaete solid-phase bioassays showed no 
evidence of increased mortality in test sediments compared to the Alcatraz (SF-11) reference 
sediment or Alcatraz Environs database survival values.  Results of water-column toxicity 
bioassay of the sediment elutriate indicated that narrative water quality limits would be met for 
unconfined aquatic disposal. 
 
Base on these results it is recommended that these sediments would be considered suitable for 
unconfined aquatic disposal (SUAD) at the SF-11 Disposal Site. 
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Appendix A 
 



Sampling Field Logs and Data Sheets 
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Appendix B 
 



Analytical Chemistry Laboratory Data Report Submitted by 
Calscience Environmental Laboratories  
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Appendix C 
 



Ammonia and Sulfide Analyses Performed in Support 
of Bioassay Testing 
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Table C-1.  Sediment porewater ammonia levels for Ampelisca bioassays at test initiation 



Sample ID pH Salinity 
(ppt) 



Total Ammonia 
(mg/L N) 



Total Sulfide 
(mg/L)  



Lab Control 7.22 29.0 22.0 0.099 
Alcatraz (SF-11) 7.53 29.0 3.30 0.265 



SSPC-DU1-Comp 7.40 28.8 9.80 0.051 
 
 



Table C-2.  Sediment porewater ammonia levels for Ampelisca bioassays at test termination 



Sample ID pH Salinity 
(ppt) 



Total Ammonia 
(mg/L N) 



Total Sulfide 
(mg/L)  



Lab Control 7.15 32.4 9.25 0.041 
Alcatraz (SF-11) 7.50 32.5 1.28 0.096 



SSPC-DU1-Comp 7.38 41.1 1.01 0.006 
 
 



Table C-3.  Sediment overlying water total ammonia levels for Ampelisca bioassays 



Sample ID 
Total Ammonia (mg/L N) 



Test Initiation Test Termination 



Lab Control 3.07 4.34 
Alcatraz (SF-11) <1.0* <1.0* 



SSPC-DU1-Comp 1.72 <1.0* 
*Below laboratory method detection limit. 
 
 



Table C-4.  Sediment porewater ammonia levels for Neanthes bioassays at test initiation 



Sample ID pH Salinity 
(ppt) 



Total Ammonia 
(mg/L N) 



Total Sulfide 
(mg/L)  



Lab Control 7.34 28.4 11.0 0.216 
Alcatraz (SF-11) 7.57 29.8 <1.0* 0.288 



SSPC-DU1-Comp 7.52 30.2 7.47 0.095 
*Below laboratory method detection limit. 
 
 



Table C-5.  Sediment porewater ammonia levels for Neanthes bioassays at test termination 



Sample ID pH Salinity 
(ppt) 



Total Ammonia 
(mg/L N) 



Total Sulfide 
(mg/L)  



Lab Control 7.89 35.5 1.01 0.075 
Alcatraz (SF-11) 7.59 37.4 <1.0* 0.039 



SSPC-DU1-Comp 7.30 38.7 2.39 0.014 
*Below laboratory method detection limit. 
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Table C-6.  Sediment overlying water total ammonia levels for Neanthes bioassays tests 



Sample ID 
Total Ammonia (mg/L N) 



Test Initiation Test Termination 



Lab Control 4.81 2.16 
Alcatraz (SF-11) <1.0* <1.0* 



SSPC-DU1-Comp 1.03 <1.0* 
*Below laboratory method detection limit. 
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Appendix D 
 



Test Data and Summary of Statistics for the Toxicity 
Evaluation of Schnitzer Steel Products Company, Inc. 



Sediments with the Amphipod, Ampelisca abdita
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Appendix E 



 
Test Data and Summary of Statistics for the  



Reference Toxicant Evaluation of the Amphipod,  
Ampelisca abdita 
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Appendix F 
 



Test Data and Summary of Statistics for the  
Toxicity Evaluation of Schnitzer Steel Products Company, 



Inc. Sediments with the Polychaete, Neanthes arenaceodentata 
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Appendix G 



 
Test Data and Summary of Statistics for the  



Reference Toxicant Evaluation of the Polychaete,  
Neanthes arenaceodentata 
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Appendix H 
 



Test Data and Summary of Statistics for the Toxicity 
Evaluation of Schnitzer Steel Products Company, Inc. 



Sediment Elutriate with Mussel (Mytilus galloprovinciales) 
Embryos 
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Appendix I 



 
Test Data and Summary of Statistics for the Reference 



Toxicant Evaluation of the Mussel (Mytilus galloprovinciales) 
Embryos 
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Bioassay Standard Test Conditions 
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Summary of Test Conditions and Acceptability Criteria for the Amphipod (Ampelisca abdita) 



10-Day Sediment Toxicity Test 
1.  Test type Static non-renewal 
2.  Test duration 10 d 
3.  Temperature 20 ± 1°C 
4.  Salinity 20 – 35 ppt 
5.  Light quality Ambient Laboratory 
6.  Light intensity 50 – 100 ft c. 
7.  Photoperiod Continuous 
8.  Test chamber size 1 L 
9.  Seawater volume 800 mL 
10.  Sediment depth 40 mm 
11.  Renewal of seawater None 
12.  Age of test organisms Wild population, immature juveniles 
13.  # of organisms per test chamber 20 
14.  # of replicate chambers/concentration 5 
15.  # of organisms per sediment type 100 
16.  Feeding regime None 
17.  Test chamber cleaning Lab washing prior to test 
18.  Test solution aeration Low bubble (~100/minute) 



 19. Overlying water 0.45 µm-filtered seawater (at test salinity) 
 20. Test materials Test sites, reference and control 
 21. Dilution series None 
 22. Endpoint % Survival 
 23. Sample holding requirements < 8 weeks 
 24. Sample volume required 4 L 
 25. Test acceptability criteria ≥ 90% survival in the Control treatment 
 26. Reference toxicant results Within 2 SD of laboratory mean 
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Summary of Test Conditions and Acceptability Criteria for the Polychaete  



(Neanthes arenaceodentata) 10-Day Sediment Toxicity Test  
1.  Test type Static 
2.  Test duration 10d 
3.  Temperature 20 ± 1°C 
4.  Salinity 20 – 35 ppt 
5.  Light quality Ambient Laboratory 
6.  Light intensity 50 – 100 ft c. 
7.  Photoperiod 12L/12D 
8.  Test chamber size 1 L glass beakers 
9.  Test solution volume 800 mL 
10.  Sediment depth 25 mm (200 mL) 
11.  Renewal of seawater none 
12.  Age of test organisms 2-3 weeks 
13.  # of organisms per test chamber 10 
14.  # of replicate chambers/concentration 5 
15.  # of organisms per sediment type 50 
16.  Feeding regime None 
17.  Test chamber cleaning Lab washing prior to test 
18.  Test solution aeration Low bubble (~100/minute) 
19.  Overlying water Natural seawater 
20.  Test concentrations Test sites, reference and Lab Control 
21.  Dilution series None 
22.  Endpoint % survival 
23.  Sample and sample holding requirements < 8 weeks 
24.  Sample volume required 4 L 
25.  Test acceptability criteria ≥ 90% in the Lab Controls 
26.  Reference toxicant results Within 2 SD of laboratory mean 
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Summary of Test Conditions and Acceptability Criteria for the Mussel  



(Mytilus galloprovinciales) Acute Toxicity Water Column Test  
1.  Test type Static non-renewal 
2.  Test duration 48 hours 
3.  Salinity 30 + 2 ppt 
4.  Temperature 16 ± 1°C 
5.  Light quality Ambient Laboratory 
6.  Light intensity 50 – 100 ft c. 
7.  Photoperiod 16L/8D 
8.  Test chamber size 30 mL vials 
9.  Test solution volume 10 mL 
10.  Renewal of seawater None 
11.  Age of test organisms Embryo ≤ 4h old 
12.  # of organisms per test chamber 150 – 300 
13.  # of replicate chambers per concentration 5 
14.  # of organisms per concentration 750 – 1,500 
15.  Feeding regime   None 
16.  Test chamber cleaning Lab washing prior to test 
17.  Test chamber aeration None 
18.  Elutriate preparation water Site water 
19.  Test concentrations Test sites, and Lab Control 



20.  Dilution series Four concentrations (1, 10, 50, 
100%) and a Lab Control. 



21.  Dilution water Natural seawater 



22.  Endpoints % survival and % normal 
development 



23.  Sampling holding requirements < 8 weeks 
24.  Sample volume required 2L 



25.  Test acceptability criteria ≥70% survival and normal 
development in the Lab Controls. 
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Elutriate Suitability Calculations 
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Table K-1.  Calculation of the Elutriate Suitability Concentration (ESC) 



    
Site: SSPC-DU1-Comp   
Species: Mytilus galloprovinciales   
Disposal Site: SF-11   
    



Mixing  Zone Estimation   SSPC-DU1-Comp 
        
Depth of disposal site (m) =  15 
Pi=   3.14159 
Width of vessel (m) =   10 
Length of vessel (m) =   25 
Speed of vessel (m/sec) =   0.5 
Time of discharge (sec) =   30 
Depth of vessel (m) =   4 
Mixing Zone Volume(cu.m) =   627239 
    
Volume of Liquid Phase     
      
Bulk density (constant) =   1.3 
Particle density (constant) =  2.6 
Density of liquid phase (constant) =  1 
Vol. of disposal vessel (cu.m) =  1000 
Liquid phase volume (cu.m) =   813 
    
Concentration of suspended phase   
      
Percent Silt =   60.9 
Percent Clay =   17.5 
Volume of Suspended Phase (cu.m) =   145 
    
Projected Concentration (percent SP) = 0.0231 
      
Lowest LC50 or EC50 from bioassay = 71.5 
Factor LC50 or EC50 X 0.01 =   0.715 
    
The factored LC50 or EC50 is higher than the projected concentration; therefore the Elutriate Suitability 
Concentration is not exceeded for dredged material from this site for the disposal site specified (SF-11).  
This assumes that sediment will be disposed of by barge at the disposal site, using a barge meeting the 
listed parameters. 
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