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INTRODUCTION/SUMMARY

The three buildings investigated at the Peck Site, vary in condition. All three can be entered to a limited
or greater degree to conduct sampling. Specifically, the Warehouse Building has portions that are in
reasonably good condition structurally and offer full access. Other areas are nearly completely collapsed
with the remaining structure in danger of imminent collapse and should be avoided. Some other areas can
be accessed with reasonable precaution with about 50% of the area off-limits due to collapse or
impending collapse. The Shear Building is in reasonably good condition structurally and is fully
accessible for survey. The Maintenance building exterior walls are in very bad condition but would not
preclude cautious entry for very short periods for sampling. One area in the Maintenance Building is
suffering roof collapse and is off-limits.

Any personnel conduction sampling should at minimum wear a hard hat, safety glasses, and work boots
in additional to normal protective clothing required for the sampling. Any sampling should also be
conducted by a two person team, with one person sampling while the second provides safety oversight.
The safety oversight person should remain a minimum of 20* from the Sampler to independently listen
and look for any signs of structural failure in the sampling area. Both personnel should have capability of
calling for emergency response if necessary. No time should be spend in any of the buildings other than
as necessary to conduct the sampling.

SCOPE OF INVESTIGATION

Navigator CS, LLC was hired by HydroGeolLogic, Inc. to perform a structural evaluation of three
buildings on the Peck Site located in Portsmouth, Virginia. The scope of the evaluation included visual
inspection to determine if buildings are structurally sound for field sampling crews to enter the buildings
to conduct non-invasive sampling (ashestos sampling of friable material and PCB/lead wipe sampling of
multiple flat surfaces). Sampling activities performed by the HGL field crew will require approximately
2 days total between all three buildings. Buildings to be inspected include:

A one-story maintenance building constructed in 1950 and totaling 3,312 square feet;
The one-story brick warehouse (main building) constructed in 1913 and totaling 54,204 square feet; and
The shear building, a one-story building constructed in 1986 and totaling 828 square feet

During your structural inspection, HGL crew members will be present. Documentation of the inspection
including field notes, photographs and diagrams, if determined to be needed, should be recorded. A
formal report will not be required; rather the results of the inspection (photographs or diagrams) or areas
field personnel should not enter shall be email to the HGL PM (Brett Brodersen) and Field Team Leaders
(FTLs): Kyle Stark and Andrew Solomon.

METHOD OF EVALUATION

A visual inspection of the three buildings was performed on May 20, 2015 by Paul Beckwith, PE, CCM
from Navigator CS, LLC with assistance from Brett Brodersen and Andrew Solomon of HydroGeoL ogic.
The inspection focused on areas that posed a threat of imminent collapse as indicated by sagging and/or
failed ceilings, roofs, floors, beams, and walls, excessive beam deflection, cracked plaster or brick and
other visible physical indications of potential structural damage and failure. The investigation began with
a walk around the building exteriors to determine a general condition and areas of potentially higher
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hazard prior to entering the building. Following that we entered the building and walked all accessible
areas, inspecting all visible structural elements. No roofs were accessed or inspected from above. The
inspection was visual with some very limited exploration of the material condition. In a few locations we
poked/explored the condition of a structural element with a demolition tool to determine the apparent
soundness of the wood or brick. No formal testing of any material was conducted and the conclusions are
based on the engineer’s experience and judgment. It is noted that with the brick and timber construction,
any failure would likely be preceded by distinctive cracking sounds and likely would not be catastrophic
unless caused by an event such as an earthquake or high-wind storm. Any such sounds heard during the
sampling process should result in immediate evacuation of the area.

EXISTING CONDITIONS

The following sections review the conditions of the buildings. For each building, we provide an overview
of the method of construction, followed by our opinion on the overall condition as suitable for sampling
along with specific items of concerns. We conclude with a list of recommendations.

Brick Warehouse

Method of Construction

The Warehouse Building appears to have been completed in several phases. It appears that six or more
sections were present at one time but now only four sections remain. Refer to the Warehouse Building
Diagram at Appendix A for more details. Building sections A, B, and F are brick exterior walls with
interior heavy Timber and steel column framing. The building section composed of C, D, and E likewise
has brick walls, but area E has steel columns, roof joists and decking, while areas C and D appear to have
a combination of steel and concrete (or concrete encased steel) columns and decking. Area C had rigid
insulation on the walls and ceiling with a plaster coating. Areas A and F were two story. We did not
inspect the second floor or underside of roof in those areas since the second floor deck was either
collapsed or in very poor condition.

Condition/Findings

The condition varied throughout with some areas already collapsed or ready to collapse with other area in
reasonably good condition. In areas A and B the heavy timber framing appeared to have suffered
significant termite damage. Approximately 50% of the frame and/or decking had already collapsed or
was approaching collapse. The brick on the north-west corner of area A was failing and peeling away
from the building. It will collapse shortly which will likely take part of the roof corner with it. The
north-west corner of area A should be avoided. Area C appears to be structurally sound, but the plaster
and rigid insulation is falling from the roof and beams. Caution should be used while sampling in area C
to avoid falling plaster and rigid insulation. Areas D and E appear to be structurally sound for sampling
purposes. One note of concern in area E was the large garage door opening. Specifically the opening has
been enlarged from its original construction and the lintel has been removed. Consequently the brick
above the opening is unsupported. While this area did not appear to be failing, a large section of brick
above the opening could collapse at any moment. Personnel should not stand under or near the garage
door opening in area E. The heavy timer structure in area F is collapsed or in the process of collapsing.
Most of the exterior walls are reasonably sound, though we observed some loose and failing brick.
Referring to the building diagram, areas noted in red (single line) cross hatch are off-limits and caution
for falling debris should be exercised in area C (noted in gray double-line cross hatch). Please refer to
photos at Appendix B for samples of findings.
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Maintenance Building

Method of Construction

The Maintenance Building was built with concrete masonry unit (CMU) block exterior walls with brick
pilasters supporting very deep (approx. 24”) steel beams and a timber roof structure. The beams appear to
have been used as crane or hoisting rails. There is also a small office area in one corner constructed with
CMU walls and a lumber roof. Refer to the Maintenance Building Diagram for more details.

Condition/Findings

The exterior walls were in very poor condition. They have significant cracking and some displacement
(pushed-in) in several areas, and could easily collapse with little horizontal force. One area of the roof
had already started collapsing and other areas are experiencing deterioration. The building is generally
sound enough for limited sampling. Due to danger of collapse, the areas hatched in red on the
Maintenance Building diagram should be avoided during sampling. Caution should be exercised when
standing/sampling near an exterior wall. Referring to the building diagram, areas noted in red (single
line) cross hatch are off-limits. Please refer to photos at Appendix B below for samples of findings.

Shear Building
Method of Construction

The Maintenance Building was built with concrete masonry unit (CMU) block exterior walls with steel
roof framing and decking. No diagram was made of the Shear building.

Condition/Findings

The building is sound enough for limited sampling. As noted above, we did not inspect the roof. The
roof appeared sound, as observed from the underside of the roof deck, but even though the roof is readily
accessible, we recommend not going on the roof for sampling. There are no areas inside the building or
in close proximity to the outside of the building that need to be avoided during sampling. Please refer to
photos at Appendix B below for samples of findings.

RECOMMENDATIONS

Sampling can be conducted in many areas within the three building. However, we recommend the
following:

1. Awvoid - do not enter all areas noted in red (single line) cross hatch on building diagrams.

2. Beware of falling material in all areas but particularly in Warehouse Building area C, also noted
with gray (double line) cross-hatching.

3. Any sampling should also be conducted by a two person team, with one person sampling while
the second provides safety oversight.

4. Wear proper PPE during any sampling.

5. Do not conduct sampling during periods of high wind or storm.
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ADDITIONAL ITEMS OF CONCERN

Conditions change! Many areas of the Warehouse and the walls of the Maintenance Building are in poor
conditions. If a significant wind, storm or earthquake event occurs between the time of this inspection
and the sampling events, the condition should be reviewed again prior to sampling.

Appendix B - Building Diagrams
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Appendix B - Project Site Photographs, May 20, 2015

Warehouse — NE Corner

Warehouse - Area B

Warehouse — Area E Door Warehouse - Area F
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Maintenance Building — Exterior Wall Maintenance Building — Collapsed Roof

Maintenance Building — Failed Wall Shear Building

Shear Building — Underside of roof

Navigator CS, LLC Appendix C

April 4, 2012 Page 7



Appendix F.2

Asbestos Inspection at Peck Iron Works, 3850 EIm Avenue, Portsmouth, Virginia
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@ rastern Virginia Environmental, LLC

June 8, 2015

Mr. Brett Broderson, P.G.
HydroGeologic, Inc.

11107 Sunset Hills, Suite 400
Reston, Virginia 20190

RE: Asbestos Inspection at Peck Iron Works, 3850 Elm Avenue, Portsmouth, Virginia
Dear Mr. Broderson:

On June 3 2015 Eastern Virginia inspected the Warehouse, Maintenance Building and
Shear Building at the site for friable suspect building materials only. Suspect Friable
building materials were found and sampled in the Warehouse. The samples were turned
over to HGL to be sent to a laboratory for analysis. There were some areas of the
warehouse that could not be entered due to severe structural damage. Caution should be
taken when demolishing the building. If any suspect friable building materials are found
during the demolition that were not found in the initial inspection all work should cease
until the material can be tested for asbestos content. Eastern Virginia tested pipe
insulation, plaster, debris on the ground and material from inside of a fire door which was
severely damaged in the warehouse.

No suspect friable asbestos-containing building materials were found in the Maintenance
Building and the Shear Building.

Please see the attached Eastern Virginia Environmental Bulk Sample Collection.
If you have any questions, please give me a call.

Sincerely,

Fred Guest

VA Asbestos Building Inspector
VA# 3303 001534

1539 Eagle Glen Drive, Chesapeake, VA 23322 Phone: 757- 436-0795 Fax: 757-549-1368



Eastern Virginia Envamnmemaﬁ L.LC

1539 Eagle Glen Drive Chesapeake, VA 23322

Phone: (757) 436-0795

Fax: (757) 549-1368
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Appendix F.3
Munitions Reports

Date: Summary Email, December 11, 2013

June 4, 2015 Munitions MDO1 Report

June 5, 2015 Munitions MDO02 and MDO03 Report
June 5, 2015 Munitions MD04 Report

July 29, 2015 Munitions MDO05 Report

July 29, 2015 Munitions MD06 and MDO07 Report
July 29, 2015 Munitions MD08 Report

July 30, 2015 Munitions MD09 Report
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Brodersen, Brett

From: Brodersen, Brett

Sent: Wednesday, December 11, 2013 8:27 AM
To: EPARPM

Cc: Brodersen, Brett

Subject: WA44 Peck - status of MD surface inspection MDO1

The MEC/MD inspection was completed last Friday, Dec 6. It took all week for the crew to inspect the site and the
wetlands bordering Paradise Creek was completely under water during the entire week. HGL crew tried to access the
wetlands for the inspection but the water was too deep. Only the 1 item was identified (Malcolm Pirnie 50°x50’ grid
location: U13). Per previous emails, the item was removed by Navy EOD after City of Portsmouth police were
informed. Also, all onsite subsurface soil sampling locations and corners of the Decision Units were staked/flagged for
the upcoming gamma ray survey to be conducted in early to mid January along with utility clearances after that.

Brett T. Brodersen, P.G.
Project Manager
HydroGeoLogic, Inc.

11107 Sunset Hills Road, Ste 400
Reston, VA 20190

office: 703-736-4526

fax: 703-471-4180
bbrodersen@hgl.com
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(1) . )
HGL Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Frank Cota / Rebecca Powers | Team: | One Date: 4 June 2015
Anomaly ID No. MDO02

Actual Anomaly Coordinates (Latitude= Longitude=Y) X: 12124999.5386563 Y: 3460788.07732571
Object Depth (from center of mass): 0.0 Inches

Object length: 12.9 Inches

Object Diameter/Thickness: 3 Inches

Object Weight (Estimated): Estimated 13 Ibs.

Slope of terrain (Check one box): Flat [] <10° ] 10°to 30° J >30
Vegetation cover (Check one box): Grassy X Clear ] Tundra ] Swamp
Soil type (Check one box): Gravel X Sand ] Clay [J Rock
Inclination: X 0o° [] 45° ] 90° ] 135° ] 180°
Orientation: NE — SW; Nose pointed NE

Item Description/Justification/Comments:

Initial recon of Item located: 3 inch or 75Smm projectile; unfired; projectile only-no casing; suspected dummy
fuze or ballistic windscreen; solid or possibly pressed base; 12.9 inches long, 3 inch diameter. Possible
nomenclature: MK31 Blank/AP/Practice round.

Anomaly type categories (Check Appropriate Box)

[JMEC [] Abandoned [Jscrap X Practice Ordnance [ Inert Ordnance ] Metal Waste
[] other [J No Find O NoDig [ RustLayer ] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes I No File Name: Peck UX0-001

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 1 g&ggigfg - Mardod: Nose Fuze Mark/Mod: N/A Tail Fuze Mark/Mod: N/A

Ordnance Filler: ] Explosive Eope”am EDy_rotec [] other .N-E-W

nic
Ordnance Category:
[J Bomb [ Guided Missile [ Mortars [ Pyrotechnics and Flares
[] Cluster/Dispenser [1 Land Mine X Projectiles ] Small Arms
[] Grenade [1 Misc. Explosive Device [1 Rockets [] Underwater Ordnance
Fuzing Types: N/A, No Fuze.
] All-ways Acting [IBase Detonating [influence [IElectric [Climpact
[IMechanical Time [IMechanical long delay [IMT Super-quick [IPiezoelectric [JPoint Detonating (PD)
[IPoint-initiating, Base-detonating [JPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)
Status of MEC: ] Armed X Unarmed

HGL MR Form 15.01 (Jul 2007)
1 of 4
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up
HGL Munitions and Explosives of Concern
Investigation Field Log

Physical Condition of MEC: Intact [] Broken [] Soil Staining  [] Filler Visible ] Soil Sample Taken
MEC/MPPEH Disposition:

Disposition: (Clarify Under Remarks) X Transport [ Leave In Place | [] Other Date: 4 June 2015
Notifications To EOD: Matthew Giovannelli; Fire Marshal Signature: Date 4 June 2015
Transported By: Naval Station Norfolk EOD Signature: Date: 4 June 2015
Transferred To: Signature: Date:

Storage Location: No storage, no destruction. Naval Station Norfolk EOD arrived to pick up and transport to their facilities.

Destroyed By: Signature Date: 4 June 2015

Remarks: Called Portsmouth Police and fire departments to notify, both police and fire personnel arrived. Fire Marshal Matthew Giovannelli
remained with HGL personnel and contacted Naval Station Norfolk EOD for response to the site. Upon arrival HGL UXO personnel Frank
Cota and Rebecca Powers escorted Navy EOD to the projectile. Once there EOD identified the item as an armor piercing or practice round,
unfired, no fuze; they picked it up and placed into their response vehicle for transport. Information gathered from research as a possible
MK3L1 three inch projectile was shared with EOD. At 16:45 EOD and Fire Marshal egressed the site.

SUXOS/UXO Team Leader Signature: Frank Cota | EOD Personnel Signature (when applicable):

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive
hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material;
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.

MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
2 o0f 4
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HGL Munitions and Explosives of Concern

HydroGeologic, Inc

VUNITIONS RESPONSE TEAM Investigation Field Log

HGL MR Form 15.01 (Jul 2007)
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6HGL

Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Frank Cota, Rebecca Powers | Team: | One Date: | 05 June 2015
Anomaly ID No. MD-001 MDO03

Actual Anomaly Coordinantes (Easting=X Northing=Y) | X: 383446mE Y: 4074290mN
Object Depth (from center of mass): 0 Inches

Object length: 4.5 Inches

Object Diameter/Thickness: 40mm

Object Weight (Estimated): .75 Lbs.

Slope of terrain (Check one box): f%zace . ] 10°to 30° [ >30
Vegetation cover (Check one box): X Clear [] Tundra ] swamp

Soil type (Check one box): X sand ] Clay [J Rock
Inclination: X o° [ 45° ] 90° ] 135°  [] 180°
Orientation: N-S

Item Description/Justification/Comments:

One unfired anti-aircraft 40mm projectile, no fuze, interior visible to show no filler.

Anomaly type categories (Check Appropriate Box)

JMEC ] Abandoned X Scrap [ Practice Ordnance  [] Inert Ordnance ] Metal Waste
[] other ] No Find [0 NoDig [ RustLayer [] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes 1 No File Name: | MD 05Junel5

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 1 Ordnance Mark/Mod: Nose Fuze Mark/Mod: Tail Fuze Mark/Mod:
Unknown
Ordnance Filler: N/A | [] Explosive 1 Propellant ~ [] Pyrotechnic  [X] No Filler | N.E.W.
Ordnance Category: Munitions Debris
[J Bomb [ Guided Missile ] Mortars [ Pyrotechnics and Flares
[] Cluster/Dispenser [] Land Mine X Projectiles [ 1 Small Arms
[] Grenade [] Misc. Explosive Device [] Rockets [] Underwater Ordnance
Fuzing Types: No Fuze
[ All-ways Acting [IBase Detonating [Influence [IElectric [limpact

[IMechanical Time [IMechanical long delay [IMT Super-quick [IPiezoelectric [JPoint Detonating (PD)

[IPoint-initiating, Base-detonating [JPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)

Status of MEC: N/A | [] Armed ] Unarmed

Physical Condition of MEC: ] Broken Open [ Soil Staining X No Filler-void  [] Soil Sample Taken

MEC/MPPEH Disposition:

HGL MR Form 15.01 (Jul 2007)
1of3
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qip HGL

Munitions and Explosives of Concern

Investigation Field Log

Disposition: (Clarify Under Remarks) O Transport XMLeave In Place | O Other Date: 05 June 2015
Notifications To EOD By: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To: N/A Signature: Date:

Storage Location: N/A

Destroyed By: N/A Signature Date:

Remarks:

Non-hazardous MD, empty — no filler, never fired.

SUXOS/UXO Team Leader Signature: Frank Cota

EOD Personnel Signature (when applicable): N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material,
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.
MDEH-Material documented as an explosive hazard that contains an energetic material.
MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

6HGL

UXO Technician: Frank Cota, Rebecca Powers | Team: | One Date: | 05 June 2015
Anomaly ID No. MD-002-and-MD-003 MDO04 and MDO05

Actual Anomaly Coordinantes (Easting=X Northing=Y) | X: 383446mE Y: 4074290mN
Object Depth (from center of mass): 0 Inches

Object length: 2 Inches

Object Diameter/Thickness: 20mm

Object Weight (Estimated): .2 Lbs.

Slope of terrain (Check one box): Surface []<10° [ 10°to 30° J >30
Vegetation cover (Check one box): X Clear ] Tundra ] swamp

Soil type (Check one box): X Sand ] Clay [] Rock
Inclination: X o° [] 45° ] 90° ] 135° [ 180°
Orientation: E-W

Item Description/Justification/Comments:

Two unfired 20mm projectiles, no filler, interior exposed, no fuzing.

Anomaly type categories (Check Appropriate Box)

[JMEC ] Abandoned X Scrap [ Practice Ordnance  [] Inert Ordnance ] Metal Waste
[] other ] No Find [0 NoDig [ RustLayer ] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes 1 No File Name: | MD 05Junel5

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 2 Ordnance Mark/Mod: Nose Fuze Mark/Mod: Tail Fuze Mark/Mod:
Unknown
Ordnance Filler: N/A | [] Explosive 1 Propellant ~ [] Pyrotechnic  [X] No Filler | N.EW. | 0
Ordnance Category: Munitions Debris
[J Bomb [ Guided Missile ] Mortars [ Pyrotechnics and Flares
[] Cluster/Dispenser [] Land Mine X Projectiles [ 1 Small Arms
[] Grenade [] Misc. Explosive Device [] Rockets [] Underwater Ordnance
Fuzing Types: No Fuze
[ All-ways Acting [IBase Detonating [Influence [IElectric [limpact

[IMechanical Time [IMechanical long delay [IMT Super-quick [IPiezoelectric [JPoint Detonating (PD)

[IPoint-initiating, Base-detonating [JPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)

Status of MEC: N/A | [] Armed ] Unarmed

Physical Condition of MEC: ] Broken Open [ Soil Staining X No Filler-void  [] Soil Sample Taken

MEC/MPPEH Disposition:

HGL MR Form 15.01 (Jul 2007)
1of3
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HGL Munitions and Explosives of Concern
Investigation Field Log

Disposition: (Clarify Under Remarks) O Transport XMLeave In Place | O Other Date: 05 June 2015
Notifications To EOD By: N/A Signature: Date
Transported By: N/A Signature: Date:
Transferred To: N/A Signature: Date:

Storage Location: N/A

Destroyed By: N/A Signature Date:

Remarks:
Non-hazardous MD, empty — no filler, never fired.

SUXOS/UXO Team Leader Signature: Frank Cota EOD Personnel Signature (when applicable): N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive
hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material,
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.

MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Frank Cota, Rebecca Powers | Team: | One Date: | 05 June 2015
Anomaly ID No. MD-004 MDO6

Actual Anomaly Coordinantes (Easting=X Northing=Y) | X: 383446mE Y: 4074290mN
Object Depth (from center of mass): 0 Inches

Object length: 2 Inches

Object Diameter/Thickness: 40mm

Object Weight (Estimated): .2 Lbs. each

Slope of terrain (Check one box): Surface []<10° [ 10°to 30° J >30
Vegetation cover (Check one box): X Clear ] Tundra ] swamp

Soil type (Check one box): X Sand ] Clay [] Rock
Inclination: X o° [] 45° ] 90° ] 135° [ 180°
Orientation: N/A

Item Description/Justification/Comments:

Six fired 40mm projectile casings, no filler, interior exposed.

Anomaly type categories (Check Appropriate Box)

[JMEC ] Abandoned X Scrap [ Practice Ordnance  [] Inert Ordnance ] Metal Waste
[] other ] No Find [0 NoDig [ RustLayer ] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes 1 No File Name: | MD 05Junel5

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 6 Ordnance Mark/Mod: Nose Fuze Mark/Mod: Tail Fuze Mark/Mod:
Unknown
Ordnance Filler: N/A | [] Explosive 1 Propellant ~ [] Pyrotechnic  [X] No Filler | N.EW. | 0
Ordnance Category: Munitions Debris
[J Bomb [ Guided Missile ] Mortars [ Pyrotechnics and Flares
[] Cluster/Dispenser [] Land Mine X Projectiles [ 1 Small Arms
[] Grenade [] Misc. Explosive Device [] Rockets [] Underwater Ordnance
Fuzing Types: No Fuze
[ All-ways Acting [IBase Detonating [Influence [IElectric [limpact

[IMechanical Time [IMechanical long delay [IMT Super-quick [IPiezoelectric [JPoint Detonating (PD)

[IPoint-initiating, Base-detonating [JPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)

Status of MEC: N/A | [] Armed ] Unarmed

Physical Condition of MEC: ] Broken Open [ Soil Staining X No Filler-void  [] Soil Sample Taken

MEC/MPPEH Disposition:

HGL MR Form 15.01 (Jul 2007)
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qip HGL

Munitions and Explosives of Concern

Investigation Field Log

Disposition: (Clarify Under Remarks) O Transport XMLeave In Place | O Other Date: 05 June 2015
Notifications To EOD By: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To: N/A Signature: Date:

Storage Location: N/A

Destroyed By: N/A Signature Date:

Remarks:

Non-hazardous MD, empty — no filler, expended/fired.

SUXOS/UXO Team Leader Signature: Frank Cota

EOD Personnel Signature (when applicable): N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material,
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.
MDEH-Material documented as an explosive hazard that contains an energetic material.
MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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HGL Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Adam Stoffel/ Rebecca Team: | One Date: 29 July 2015
Powers

Anomaly ID No. Mdo05  MDO7

Actual Anomaly Coordinates (Latitude= Longitude=Y) X: N/A Y: N/A

Object Depth (from center of mass): 0.0 Inches

Object length: 12.9 Inches

Object Diameter/Thickness: 3 Inches

Object Weight (Estimated): Estimated 10 Ibs.

Slope of terrain (Check one box): Flat [ <10° [] 10°to 30° O >30

Vegetation cover (Check one box): Grassy X Clear [] Tundra ] swamp

Soil type (Check one box): Gravel X Sand [ Clay X Rock

Inclination: X o° 045° [Odo90° [O135° [ 180°

Orientation: Item removed from DU19TP1 test pit

Item Description/Justification/Comments:

Initial recon of Item located: 3 inch or 75mm projectile; unfired; projectile Body only-no casing; No Fuze; solid or
possibly pressed base; 12.9 inches long, 3 inch diameter. Possible nomenclature: MK 31 Blank/AP/Practice round.

Anomaly type categories (Check Appropriate Box)

] MEC Xl Abandoned [Jscrap [ Practice Ordnance [ Inert Ordnance [] Metal Waste
] other ] No Find O NoDig [ Rust Layer ] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes INo File Name: | Peck UX0O-005

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 1 I(\)/I:?gfnce Mark/Mod: Possible Nose Fuze Mark/Mod: N/A Tail Fuze Mark/Mod: N/A
. . | L N.E.W
Ordnance Filler: [ Explosive Pyrotec  [] Other =
Propellant hni .
nic
Ordnance Category: Munitions Debris
] Bomb [ Guided Missile ] Mortars ] Pyrotechnics and Flares
] Cluster/Dispenser [ Land Mine X Projectile ] Small Arms
[] Grenade [1 Misc. Explosive Device [1 Rockets [] Underwater Ordnance

Fuzing Types: N/A, No Fuze.

[ All-ways Acting [IBase Detonating [influence [Electric [Climpact
[[IMechanical Time [[IMechanical long delay [IMT Super-quick [IPiezoelectric [IPoint Detonating (PD)
[IPoint-initiating, Base-detonating [IPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)
Status of MEC: ] Armed X] Unarmed

) L. ] . - X No Filler .
Physical Condition of MEC: ] Broken ] soil Staining Visible ] Soil Sample Taken

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

MEC/MPPEH Disposition:

Disposition: (Clarify Under Remarks) X Transport | [ Leave In Place | X Other Date: 29 July 2015
Notifications To EOD: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To:N/A Signature: Date:

Storage Location: N/A

Destroyed By:N/A Signature Date:

Remarks:
Non-hazardous MD, empty-no filler

SUXOS/UXO Team Leader Signature: Adam Stoffel

EOD Personnel Signature (when applicable):N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material;
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.

MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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HGL Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Adam Stoffel/ Rebecca Team: | One Date: 29 July 2015
Powers

Anomaly ID No. MD-006-and-007 MDO08-09

Actual Anomaly Coordinates (Latitude= Longitude=Y) X: N/A Y: N/A

Object Depth (from center of mass): 0.0 Inches

Object length: 30 Inches

Object Diameter/Thickness: 4 Inches

Object Weight (Estimated): Estimated 20 Ibs. ea.

Slope of terrain (Check one box): Flat X <10° ] 10°to 30° 1 >30

Vegetation cover (Check one box): Grassy X Clear [1 Tundra [] swamp

Soil type (Check one box): Gravel X Sand [1 Clay X Rock

Inclination: X o° 045° [Jo90° [O13° [ 180°

Orientation: Items removed from DU19TP1 test pit

Item Description/Justification/Comments:

Initial recon of Item located: 3 inch or 75mm projectile training aid; unfired; Projectile body and casing seem to be
one solid piece, no break; No Fuze; No projectile base; 30 inches long, 4 inch diameter. Nomenclature: unknown.

Anomaly type categories (Check Appropriate Box)

] MEC [J] Abandoned [] Scrap [] practice Ordnance X Inert Ordnance [] Metal Waste
X Other [] No Find [INoDig []RustLayer ] Dig Abandoned [] Target >4 ft
Was photo taken? X Yes [1No File Name: | Peck UX0O-006/007

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 2 Ordnance Mark/Mod: Unknown  Nose Fuze Mark/Mod: N/A Tail Fuze Mark/Mod: N/A
Ordnance Filler: . | L] N.E.W

No Filler [ Explosive Propellant Er}]/iré)tec [ Other .

Ordnance Category: Munitions Debris

[1 Bomb [1 Guided Missile [1 Mortars [] Pyrotechnics and Flares
[] Cluster/Dispenser [] Land Mine X Projectile [] Small Arms

[] Grenade [ Misc. Explosive Device ] Rockets ] underwater Ordnance
Fuzing Types: N/A, No Fuze.

[ All-ways Acting [IBase Detonating [influence [Electric [Climpact
[IMechanical Time [IMechanical long delay [IMT Super-quick [pPiezoelectric [JPoint Detonating (PD)
[Point-initiating, Base-detonating [IPowder Train Time Fuze (PTTF) [JPressure CJProximity (VT)
Status of MEC: 1 Armed X Unarmed

Physical Condition of MEC: ] Broken ] Soil Staining \l%si’;lalc:aﬁ”er [1 Soil Sample Taken

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

MEC/MPPEH Disposition:

Disposition: (Clarify Under Remarks) X Transport | [ Leave In Place | X Other Date: 29 July 2015
Notifications To EOD: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To:N/A Signature: Date:

Storage Location: N/A

Destroyed By:N/A Signature Date:

Remarks:

Non-hazardous MD, empty-no filler, Item placed in site designated MD area

SUXOS/UXO Team Leader Signature: Adam Stoffel

| EOD Personnel Signature (when applicable):N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material;
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.
MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Adam Stoffel/ Rebecca Team: | One Date: 29 July 2015
Powers

Anomaly ID No. Mb-008 MD10

Actual Anomaly Coordinates (Latitude= Longitude=Y) X: N/A Y: N/A

Object Depth (from center of mass): 0.0 Inches

Object length: 2 Inches

Object Diameter/Thickness: 20mm

Object Weight (Estimated): .2 Lbs.

Slope of terrain (Check one box): Flat X <10° ] 10°to 30° 1 >30

Vegetation cover (Check one box): Grassy X Clear [1 Tundra [] swamp

Soil type (Check one box): Gravel X Sand [1 Clay X Rock

Inclination: X o° 045° [Jo90° [O13° [ 180°

Orientation: Items removed from DU19TP1 test pit (Surface)

Item Description/Justification/Comments:

15ea unfired 20mm projectiles, No fuze, No visiblefiller

Anomaly type categories (Check Appropriate Box)

] MEC X Abandoned [] Scrap [] practice Ordnance [ Inert Ordnance [] Metal Waste
[] Other [] No Find [INoDig []RustLayer ] Dig Abandoned [] Target >4 ft
Was photo taken? X Yes [1No File Name: | Peck UX0O-008

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Quantity: 15 Ordnance Mark/Mod: Unknown  Nose Fuze Mark/Mod: N/A Tail Fuze Mark/Mod: N/A
Ordnance Filler: . | L] N.E.W

No Filler [ Explosive Propellant Er}]/iré)tec [ Other

Ordnance Category: Munitions Debris

[1 Bomb [1 Guided Missile [1 Mortars [] Pyrotechnics and Flares
[] Cluster/Dispenser [] Land Mine X Projectile [] Small Arms

[] Grenade [ Misc. Explosive Device ] Rockets ] underwater Ordnance
Fuzing Types: N/A, No Fuze.

[ All-ways Acting [IBase Detonating [influence [Electric [Climpact

[IMechanical Time [IMechanical long delay

CIMT Super-quick

[pPiezoelectric [JPoint Detonating (PD)

[Point-initiating, Base-detonating [IPowder Train Time Fuze (PTTF) [JPressure CJProximity (VT)
Status of MEC: [1 Armed X Unarmed

. . ) ) o X No Filler .
Physical Condition of MEC: ] Broken ] Soil Staining Visible [1 Soil Sample Taken

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

MEC/MPPEH Disposition:

Disposition: (Clarify Under Remarks) X Transport | [ Leave In Place | X Other Date: 29 July 2015
Notifications To EOD: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To:N/A Signature: Date:

Storage Location: N/A

Destroyed By:N/A Signature Date:

Remarks:

Non-hazardous MD, empty-no filler, Items placed in site designated MD area

SUXOS/UXO Team Leader Signature: Adam Stoffel

| EOD Personnel Signature (when applicable):N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material;
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.
MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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HGL Munitions and Explosives of Concern
Investigation Field Log

UXO Technician: Adam Stoffel/ Rebecca Team: | One Date: 30 July 2015
Powers

Anomaly ID No. MB-009 MD11

Actual Anomaly Coordinates (Latitude= Longitude=Y) X: N/A Y: N/A

Object Depth (from center of mass): 0.0 Inches

Object length: 12.9 Inches

Object Diameter/Thickness: 3 Inches

Object Weight (Estimated): Estimated 10 Ibs.

Slope of terrain (Check one box): Flat [ <10° [] 10°to 30° O >30

Vegetation cover (Check one box): Grassy X Clear [] Tundra ] swamp

Soil type (Check one box): Gravel X Sand X clay [] Rock

Inclination: X o° 045° [Odo90° [O135° [ 180°

Orientation: Item removed from DUO6TP1 test pit

Item Description/Justification/Comments:

Initial recon of Item located: 3 inch or 75mm projectile; empty projectile Body only-no casing; No Fuze; solid or
possibly pressed base; 12.9 inches long, 3 inch diameter. Possible nomenclature: MK 31 Blank/AP/Practice round.

Anomaly type categories (Check Appropriate Box)

] MEC Xl Abandoned [Jscrap [ Practice Ordnance [ Inert Ordnance [] Metal Waste
] other ] No Find O NoDig [ Rust Layer ] Dig Abandoned [ Target >4 ft
Was photo taken? X Yes INo File Name: | Peck UX0O-009

Ordnance Positive Identification (If Known, Record Below and record fuze condition and disposition):

Ordnance Mark/Mod: Possible

Quantity: 1 MK31 Nose Fuze Mark/Mod: N/A Tail Fuze Mark/Mod: N/A
Ordnance Filler: : ] L] N.E.W

No Filler [1 Explosive Propellant kF:r)]/iré)tec [] Other _

Ordnance Category: Munitions Debris

] Bomb [ Guided Missile ] Mortars ] Pyrotechnics and Flares
] Cluster/Dispenser [ Land Mine X Projectile ] Small Arms

[] Grenade [1 Misc. Explosive Device [1 Rockets [] Underwater Ordnance
Fuzing Types: N/A, No Fuze.

[ All-ways Acting [IBase Detonating [influence [Electric [Climpact
[[IMechanical Time [[IMechanical long delay [IMT Super-quick [IPiezoelectric [IPoint Detonating (PD)
[IPoint-initiating, Base-detonating [IPowder Train Time Fuze (PTTF) [IPressure [IProximity (VT)
Status of MEC: ] Armed X Unarmed

Physical Condition of MEC: ] Broken ] soil Staining \I%Isgt)eﬁller ] Soil Sample Taken

HGL MR Form 15.01 (Jul 2007)
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Munitions and Explosives of Concern
Investigation Field Log

MEC/MPPEH Disposition:

Disposition: (Clarify Under Remarks) X Transport | [ Leave In Place | X Other Date: 30 July 2015
Notifications To EOD: N/A Signature: Date

Transported By: N/A Signature: Date:

Transferred To:N/A Signature: Date:

Storage Location: N/A

Destroyed By:N/A Signature Date:

Remarks:
Non-hazardous MD, empty-no filler

SUXOS/UXO Team Leader Signature: Adam Stoffel

EOD Personnel Signature (when applicable):N/A

Abandoned—MEC that was disposed of by abandonment; may have been fuzed or armed, but was not employed.
Inert—Same physical features as an ordnance item but does not and never did contain energetic material.
MEC—Military munitions that may pose unique explosives safety risks, Unexploded ordnance (UXO), Discarded military
munitions (DMM), Munitions constituents (e.g., TNT, RDX); present in high enough concentrations to pose an explosive

hazard.

MPPEH—Material potentially containing explosives or munitions (e.g., munitions containers and packaging material;
munitions documented as an explosive hazard (MDEH) or material document as safe (MDAS) remaining after munitions use,
demilitarization, or disposal; and range-related debris) or material potentially containing a high enough concentration of
explosives such that the material presents an explosive hazard.

MDEH-Material documented as an explosive hazard that contains an energetic material.

MDAS—Material documented as safe that does not contain an energetic material.

HGL MR Form 15.01 (Jul 2007)
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EXECUTIVE SUMMARY

The Peck Iron and Metal Site is a former scrap metal storage facility that received scrap metal waste from
multiple sources including the U.S. Navy. Because the Site received scrap metal from the Navy, a
preliminary gamma radiation scanning survey of the Site was conducted to verify the presence or absence of
radioactive material or contamination in the ground surface. The total accessible area available for the initial
scan survey was 1,049,232 ft>. This area was divided into five survey units and surveyed at 25% coverage. A
total of 123 locations with elevated radioactivity measurements were identified, with locations identified on
all five survey units. Since the survey only covered 25% of the Site and numerous areas with elevated
radioactivity measurements were identified, some key recommendations were made. They include:

o developing a site Radiation Protection Plan and implementing a Radiation Protection Program to
monitor individuals on the site and protect the public.

e It is recommended that a dose assessment be conducted based on current survey data for the
reasonable maximally exposed scenario group (critical group). For example, what is the dose to a
transient who accesses uncontrolled areas of the property? This dose assessment can be refined using
data identified during further surveys.

e a more detailed investigation of the Site should be performed including radionuclide identification, a
concentrated gamma radiation scan survey and areas with elevated radioactivity measurements should
be controlled to preclude public access.

e a temporary Radioactive Materials Storage Area (RMSA) should be established to consolidate and
isolate radioactive materials.

These recommendations are discussed in more detail in section 5.2 of this document.

Peck Iron and Metal Page 1-1
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1. SURVEY OVERVIEW

The Peck Iron and Metal site is a former scrap metal storage facility that may have received scrap metal waste
from multiple sources including power companies, manufacturing companies, and production facilities. A
preliminary gamma radiation scan survey of the site needed to be conducted to verify the presence or absence
of radiological contaminated material in the ground surface for assessing potential health and safety concerns
to field sampling crews and the public.

The form of materials most likely associated with the radiological waste streams include metal cruds, deposits
of nuclear reactor corrosion products removed during the servicing of nuclear powered vessels; nuclear
activated metal components; and possibly nuclear gauges; sources; and/or related radioactive materials.
Depending on the source material, radiological contaminants could include cobalt-60 (Co-60), nickel-59 (Ni-
59), Nickel-63 (Ni-63), cesium-137 (Cs-137), strontium-90 (Sr-90), traces of plutonium isotopes, carbon-14
(C-14), and other radionuclides. At the Site, radionuclide contaminants of potential concern (COPCs) are
expected to be bound to metallic materials, particulate materials or entrained in the metal matrix in the case of
activation products such as C-14. Non-gamma emitting radionuclides for the purpose of this preliminary
survey are assumed to be co-located with Co-60 and Cs-137.

The primary objective of this effort was to provide data sufficient to plan future actions such as demolition,
remediation, characterization, decontamination, final status surveys, etc... Given the limited scope of these
activities, the survey design was not necessarily intended to conclusively demonstrate compliance with
regulatory standards, although data may ultimately be used to support that purpose. Data collected during this
effort was to determine the presence of radiological activity within the property boundary.

Survey activities were conducted in accordance with the standard operating procedures of American Veteran
Environmental Services, Inc. (AVESI). Field activities consisted of:

e  Gamma radiation scan surveys of soils, asphalt, concrete, etc...
e  Source dose rate surveys for whole body exposure of gamma radiation
o  Beta radiation scans for field personnel, equipment, and supplies

e Alpha/Beta surface removable survey for personnel, equipment and supplies

1.1 SURVEY OBJECTIVES

The purpose of the Peck Iron and Metal Radiation Scan Survey is to identify elevated concentrations of
gamma-emitting radionuclides (e.g., Co-60, Ni-59, Ni-63, Cs-137, Sr-90 and traces of plutonium isotopes)
from materials contained within surface soils and bias sampling of soils with elevated gamma activity located
within the Peck lron property survey boundary. (Attachment A Figure A: Peck Iron and Metal
Investigation Boundary Map) This radiation scan survey will include:

e an initial scan survey consisting of 25% coverage of accessible areas within the 32 acre property
boundary; and

e a detailed scan survey consisting of 100% coverage of all areas identified during the initial scan
survey as areas of elevated activity.
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1.2 SCREENING CRITERIA

For personnel and equipment and supplies, dose-based limits have not yet been established. In the absence of
site-specific limits, Nuclear Regulatory Commission (NRC) Regulatory Guide 1.86 average values for beta-
gamma emitters were used for surface screening levels including 1000 dpm/100 cm? for removable alpha and
beta activity and 5000 dpm/100 cm? for total alpha and beta activity.

For soil, gravel, concrete and asphalt media scan surveys, all material and materials that exceed 2 times the
comparable reference area background (BKG) (2 X BKG) were flagged as isolated areas of elevated activity.
Isolated areas of elevated activity were scanned at 100% to demonstrate size and magnitude.

Areas containing multiple isolated areas of elevated activity were combined during the detailed 100% scan
survey to ensure size of elevated areas of activity were recorded.

1.3 SUMMARY OF SURVEY RESULTS

Although survey results are described in detail later in this report, the following summaries provide a brief
overview.

1.3.1 Gamma Radiation Scan Survey Summary

For scanning survey purposes the 32 acre property was divided into five (5) manageable survey units based
primarily on physical boundaries. (Attachment A Figure B: Peck Iron and Metal Survey Units)

Survey Unit 1 — Eight (8) locations of elevated activity were flagged during the initial 25% scan survey of
Survey Unit 1 (SU-1). Upon further investigation, it was concluded that one location of elevated activity in
the southern portion of SU-1 was due to the presence of a large piece of granite. The remaining seven (7)
locations were surveyed at 100% and determined to be random isolated anomalies. During the detailed scan
survey an additional one (1) location of isolated activity was identified in the northern central portion of SU-1
making a total of 8 confirmed radiologically impacted locations.

Survey Unit 2 — Eight (8) locations of elevated activity were flagged during the initial 25% scan survey of
Survey Unit 2 (SU-2). Of these, 6 locations were located in close proximity of each other. The two remaining
locations are random isolated anomalies. During the detailed scan survey an additional eight (8) locations of
elevated activity were identified within the central portion of SU-2 making a total of 16 confirmed
radiologically impacted locations.

Survey Unit 3 — Six (6) locations of elevated activity were flagged during the initial 25% scan survey of
Survey Unit 3 (SU-3). Of these, all locations were scan surveyed at 100%. All six locations are random
isolated anomalies. During the detailed scan survey an additional two (2) locations of elevated activity were
identified within the central portion of SU-3 making a total of 8 confirmed radiologically impacted locations.

Survey Unit 4 — Six (6) locations of elevated activity were flagged during the initial 25% scan survey of
Survey Unit 4 (SU-4). Of these, all locations were scan surveyed at 100%. All six locations are random
isolated anomalies. During the detailed scan survey no additional locations of elevated activity were
identified within SU-4 making a total of 6 confirmed radiologically impacted locations.

Survey Unit 5 — Forty six (45) locations of elevated activity were flagged during the initial 25% scan survey
of Survey Unit 5 (SU-5). Thirty one (31) locations were located in close proximity of each other. One area
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contained three (3) locations in close proximity of each other and two other areas each had two (2) locations
in close proximity of each other. The remaining eight (8) locations are random isolated anomalies. During the
detailed scan survey an additional forty (40) locations of elevated activity were identified within SU-5 making
a total of 85 confirmed radiologically impacted locations.

A total of 123 areas were confirmed to be radiologically impacted throughout the Peck Iron and Metal
Property.
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2. SURVEY METHODS

The following discussion presents an overview of field measurement methods used during investigation and
an overview of the quality assurance/quality control (QA/QC) measures employed to assure that the data are
adequate to meet project objectives.

2.1 SURVEY METHOD OVERVIEW

The survey method discusses the characteristics that make up the Gamma Radiation Scan Survey including
the Site Reconnaissance, Survey Units, Reference Area Gamma Radiation Scan Survey, Initial Survey,
Detailed Survey and Dose Rate Measurements.

2.1.1 Site Reconnaissance

Upon site arrival, a Site Reconnaissance was performed to orientate the Gamma Scan Surveyors with the site
with regard to terrain, potential safety hazards, inaccessible areas, physical boundaries, scan survey material
types and overall extent of the Peck Iron and Metal property boundaries. Potential safety hazards were
addressed in the AVESI Health and Safety Plan (HSP) and Activity Hazard Analysis (AHA).

Inaccessible areas include wet and/or steep inclines, large rubble piles, debris-piles, areas of debris with
overgrown vegetation, machinery, dumpsters, roll-off boxes, trailers, and areas where water was present and
preventing access to other areas. Every effort was made to access as much of the site as physically possible,
safely without debris or vegetation removal.

2.1.2 Survey Units

Physical boundaries were utilized to the extent possible to divide the site into manageable survey units.
(Attachment A Figure C: Peck Iron Survey Unit)

e SU-1 is bound by chain link metal fencing on the northern, western, and eastern sides. The southern
boundary for SU-1 is a gravel access road that travels east and west.

e SU-2 is not within the fenced property boundary of Peck Iron and Metal. SU-2 consists of a fence
outlining the western and southern borders. An active railroad borders the northern extent of the
property and the eastern border extends to the curbed right of way of EIm Ave.

e SU-3is bound by a chain link fence on the western border extending south until it meets the bank of
the Paradise Creek and wetland area on the southern border. During the scan survey a substantial
amount of snow and rain contributed to a larger inaccessible area. The northern border runs along the
east west gravel road and is consistent with a fence that runs along the north eastern border. The
eastern border runs a long an abandoned road that runs north and south.

o SU-4 the western border extends along an abandoned road that runs north and south and extends to
the fenced northern border. The western border terminates in the south at a specific point rather than a
physical boundary. The southern border follows the Site’s property boundary. The western border
has no physical border and runs north and south just east of a small building.

e SU-5 consists of a chain link fence on all sides with the exception of the western border that is shared
with SU-4.
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2.1.3 Reference Area Gamma Radiation Scan Survey

Reference area radiation scan surveys were conducted at the Craddock Recreational Center located at 4300
George Washington Hwy, Portsmouth, VA 23702. (Attachment A: Figure 5-1 Peck Iron & Metal
Reference Area) Reference area radiation scan surveys were conducted to establish BKG radioactivity levels
in soil, concrete, gravel and other materials. Background radioactivity levels in these materials are used for
comparison to radioactivity level data collected during the radiation scan surveys within the Peck Iron and
Metal site investigation area.

The corner coordinates for each reference area were flagged prior to the gamma walkover survey. The
gamma walkover survey covered approximately 2 acres of land at 25% coverage. In addition, data was
collected from similar material types found within the investigation area during the site reconnaissance. Data
for soil, concrete, and asphalt material types were transferred or downloaded into Microsoft Access and a
mean activity level was established. Below are the results of the reference area Gamma Scan Survey:

Media Type Mean (cpm) Median (cpm) Established Background
Asphalt 11080 11145 11000
Soil 6169 5742 5700
Concrete 7481 7428 7500

Table 1-1: Reference Area Background Results

Reference Area Soil/Asphalt: After further inspection of the reference area asphalt it was determined that the
asphalt at the reference area contained small fragments of granite. This was consistent with materials
contained in the soils at the investigation site. Therefore, to establish consistency at both locations the soil
and asphalt background was combined and the higher background was used (11,000 counts per minute
[cpm]). The Asphalt mean at the reference area was 11,080 cpm. The background was established at 11,000
cpm subsequently designating the investigation level for Soil/Asphalt material to be 22,000 cpm.

Reference Area Concrete: the concrete mean at the reference area was 7,481 cpm. The background was
established at 7,500 cpm subsequently designating the investigation level for concrete material to be 15,000
cpm (2 x BKG).

2.1.4 Data Processing and Graduated Color Assignment

Radiation scan survey data processing was completed using ArcView Geographic Information System (GIS)
software and creating a graduated color range table that was applied to the radiation scan survey data. Once
the data was imported into the GIS software the color ranges were set by observing the backgrounds
established at the reference area and the investigation level (2 x BKG) as outlined in the tables below:

Reference Area Soil/Asphalt

Range color Range Range Representation

@ Blue 0 - 10499 Negative Background

© Green 11000 - 15999 Positive Background

O Yellow 16000 - 21999 Suspected Radioactivity

@ Red 22000 - 1000000 Probable Radioactivity

Table 2-1: Established background for soil/asphalt
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Reference Area Concrete

Range color Range Range Representation
@ Blue 0 - 7499 Negative Background
© Green 75000 - 11249 Positive Background
O Yellow 11250 - 14999 Suspected Radioactivity
@ Red 15000 - 1000000 Probable Radioactivity

Table 2-2: Established background for concrete
2.1.5 Gamma Radiation

Gamma radiation is an electromagnetic wave or
photon emitted from the nuclei of excited atoms Q S
following radioactive transformations (such as S

alpha or beta), and has no electrical charge. Gamma'Ray Radiation ,O
Because it has no mass and no charge, gamma Q
radiation is very penetrating. Gamma rays and x | o
rays can be thought of as physically identical. /' 1B
The only difference is in their origins. Gamma

rays are generally emitted from the nucleus

during radioactive decay, while x-rays are - - e
emitted from orbital electrons. Gamma =T
radiation ionizes atoms as a result of direct Gamma Rays
interactions with orbital electrons.

Parent Nucleus Daughter Nucleus
Range - Because gamma radiation has no  Cobalt-60 Ni-60

charge and no mass, its penetrating ability is
very high (put another way, the radiation has a
low probability of interacting with matter).

Terrestrial sources exist because a number of materials have remained radioactive since the formation of the
earth. These natural radioactive materials are found in the ground, rocks and building materials. Some of the
contributors to terrestrial sources are the natural radioactive elements radium, uranium and thorium. In fact,
there are some areas in Brazil and India where the natural background radiation levels reach 3,000 mrem/year.
The average dose from terrestrial sources in the United States is approximately 28 millirem per year

(mrem/year).

Internal sources; our bodies contain various, naturally occurring radioactive elements, including potassium
(K 40) which is one of the major contributors to non-occupational internal dose. The average dose from
internal sources in the United States is approximately 40 mrem/year.

Major man-made sources that contribute radiation dose to the general public include:

Medical/dental sources; this includes diagnostic (such as a chest or dental x-ray) and therapeutic uses of
radiation (such as radiation therapy for tumors). Because medical and dental doses are so individualized,
the dose may vary from a few mrem to several thousand mrem.

The average dose from medical and dental sources in the United States is approximately 54 mrem/year.

Consumer products; some consumer products contain small amounts of radioactive material. Examples
include certain ceramic dishes (usually with an orange glaze), some luminous dial watches, and some
smoke detectors. These consumer products account for a very minor contribution to the background dose.
The average dose from consumer products in the United States is approximately 10 mrem/year.
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Other; this category includes dose from fallout caused by bomb testing, and accidents such as Chernobyl.
The average dose from other sources in the United States is approximately 3 mrem/year.

Overall, the average radiation dose to a member of the general population in the United States, from
background and man-made sources is approximately 360 mrem/year or approximately 1 mrem/day.

2.1.6 Dose Rate Measurements

Dose rates were measured with a Ludlum Model 9 meter and recorded in units of prem/hr and mrem/hr. All
dose rates were typically obtained either on contact or at a distance of three feet. The site background dose
rate is approximately 14 prem/hr.

1 rem/hr = 10° mrem/hr or 10° prem/hr

2.2 QUALITY ASSURANCE/QUALITY CONTROL

Prior to the start of field operations, QA/QC measures were taken to assure the usability and reproducibility of
the data. The following subsections summarize these measures.

2.2.1 Instrument Quality Control

Radiological instrumentation and associated detectors were calibrated (annually) using National Institute of
Standards and Technology (NIST) traceable sources and calibration equipment. Check Source Certificates,
Instrument Calibration Certificates, Instrument Initial Check In paperwork, and Daily Response Check Log
are in Attachment C. Instrumentation was calibrated in accordance with guidance contained in American
National Standards Institute (ANSI) N323 (ANSI, 1978) and manufacturers’ instructions.

An instrument identifier (A or B) was assigned to each combination of Global Positioning System (GPS)
Trimble Geo XH and Ludlum 2221/44-10.

The following information was produced for each instrument:

e abackground acceptance criteria was calculated; and
e asource check acceptance range was calculated.
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3. GAMMA RADIATION SCAN SUMMARIES

For ease of presentation, the following subsections focus on gamma activity results as opposed to the dose
rate results. Dose rates were obtained during sampling activities and will be discussed in the sampling section
of this report.

3.1 RADIATION SCAN SURVEY SUMMARY

This section discusses the results of the site radiation scan survey in detail including the initial scan survey
results and the detailed scan survey results for each survey unit.

3.1.1 Initial Scan Survey

The initial Scan Survey was completed at 25% coverage. The site area was 32 acres of which at least 6 acres
is tidal wetlands and/or overgrown with wetland shrubs including phragmites, saw grass, and (primarily)
cattails. Large areas of debris piles and buried rubble were present and in some cases impeded the scan
survey. Every effort was made to complete the initial scan survey in a safe yet productive manner.

Audible response of the instrument was monitored, and locations of elevated audible response were
investigated. The initial field investigation level for the gamma scans were set at 2 x BKG for each specific
material present at the site. Areas exceeding 2 x BKG were flagged and investigated further during the
detailed scan. The investigation level may be adjusted by the scan survey supervisor based on the deviation
of the count rates encountered as the survey progresses.

Survey Unit 1 - Seven (7) confirmed locations of elevated activity were flagged during the initial scan
survey of SU-1. (Attachment A Figure 1-1: Peck Iron and Metal Survey Unit 1 Initial Survey)

SU-1 physical description: The northern portion of SU-1 contains visible concrete pads, visible roads,
subsurface concrete pads, subsurface roads and subsurface railroad bed. There were many obstacles that
impeded the survey as well as buildings that may have disrupted communication with satellite signals. The
southern portion of SU-1 contained more obstacles such as, machinery, trailers, abandoned vehicles, rubble,
debris piles, dumpsters, roll-off boxes and mobile homes. In the southern portion of the survey unit the
ground materials are more uniform and consistent. On the southwestern portion of the property access was
difficult due to an existing water filled ditch and wet land. The southeastern portion of the property was not
passible in areas where the rubble piles and debris piles were too dense. It was not possible to get to the
property line in this area.

Elevated activity: In the northern portion of SU-1, seven (7) locations of elevated activity were identified
during the initial scan survey ranging in activity from 150k cpm to 550k cpm. In the southern portion of SU-
1, one (1) location of elevated activity was identified however, after further investigation it was determined
that the activity was originating from a large piece of granite rock. Seven locations were detail scan surveyed.

Survey Unit 2 — Eight (8) locations of elevated activity were flagged during the initial scan survey of SU-2.
(Attachment A Figure 2-1: Peck Iron and Metal Survey Unit 2 Initial Survey)

SU-2 physical description: The northern border of SU-2 is an active railroad with a ditch that runs from east
to west. One location of slightly elevated activity was located in the northern portion of SU-2 however, the
activity of this location never exceeded the investigation level. Crushed debris, gravel, granite, asphalt, brick
etc... are present on the north end SU-2 near the Elm street right of way and becomes more apparent when
moving toward the southern end of SU-2.
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Elevated activity: In the central portion of SU-2, six (6) locations of elevated activity were flagged during the
initial scan survey ranging from 28k cpm to 310k cpm. Two other isolated areas of elevated activity were
also detected, one on the bank of the ditch that runs north and south in the central portion of SU-2 and the
second located at the southern border of SU-2. The activity at these locations were 150k cpm and 700k cpm
respectively.

Survey Unit 3 — Six (6) locations of elevated activity were flagged during the initial scan survey of SU-3.
(Attachment A Figure 3-1: Peck Iron and Metal Survey Unit 3 Initial Survey)

Survey unit description: The northern portion of SU-3 contains visible concrete pads, visible roads,
subsurface concrete pads, and subsurface road. There were many obstacles that impeded the survey including
large debris piles, large rubble piles and large piles of tires. Crushed debris, gravel, granite, asphalt, brick
etc... are present throughout SU-3. The southern portion of SU-3 is bordered by Paradise Creek and contains
a large area of wetlands.

Elevated activity: In the north eastern corner of SU-3, one (1) location of elevated activity was flagged during
the initial scan survey at 125k cpm. In the central western portion of SU-3, two (2) locations of elevated
activity were flagged during the initial scan survey at 290k cpm and 185k cpm. In the central portion of SU-
3, one (1) location of elevated activity was flagged during the initial scan survey just west of the access road
at 200k cpm. In the south central portion of SU-3, one (1) location of elevated activity was flagged during the
initial scan survey near the bank of the Paradise Creek at 60k cpm. In the south eastern portion of SU-3, near
the SU-4 border, one (1) location of elevated activity was flagged during the initial scan survey at 100k cpm.

Survey Unit 4 — Six (6) locations of elevated activity were flagged during the initial scan survey of SU-4.
(Attachment A Figure 4-1: Peck Iron and Metal Survey Unit 4 Initial Survey)

Survey unit description: The northern portion of SU-4 contains visible gravel roads, subsurface concrete pads,
and subsurface road. There are many obstacles that impeded the survey including large debris piles, large
rubble piles and large piles of tires. One small abandoned building is located in the central western portion of
the property near the access road. Crushed debris, gravel, granite, asphalt, brick etc... are present throughout
SU-4. The southern portion of SU-4 contains large debris piles, large rubble piles and large piles of tires as
well as a ditch and water retention area near the tree line. In the tree line, the slope to the adjacent property is
steep and not accessible.

Elevated activity: One (1) location of isolated elevated activity was recorded in the north western corner of
SU-4 at 40k cpm. Four (4) locations of isolated elevated activity were recorded in the south central portion of
SU-4 just south of the gravel access road at 225k, 90k, 190k and 450k cpm. One (1) location of isolated
elevated activity was recorded near the south western border of SU-4 at 125k cpm.

Survey Unit 5 — Forty five (45) locations of elevated activity were flagged during the initial scan survey of
Survey Unit 5 (SU-5). (Attachment A Figure 5-1: Peck Iron and Metal Survey Unit 5 Initial Survey)

Survey unit description: SU-5 contains visible gravel roads, subsurface concrete pads, and subsurface road.
There were very few obstacles that impeded the survey. One large abandoned building (the former
Maintenance Garage) is located in the central portion of the property near the access gravel road and one
smaller building (the Shear Building) near the western border. Crushed debris, gravel, granite, asphalt, brick
etc... are present throughout SU-5. The southern portion of SU-5 contains a tree line that slopes sharply to
the adjacent property.

Elevated activity: Forty five (45) locations of elevated activity were flagged during the initial scan survey of
Survey Unit 5. Thirty one (31) locations of isolated elevated activity were concentrated in the central portion
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of SU-5 east of the existing large building ranging from 30k cpm to 1M cpm. Two (2) locations of isolated
elevated activity were recorded in the central portion of SU-5 south of an existing building up to 150k cpm.
Two (2) locations of isolated elevated activity were recorded in the south eastern portion of SU-5 up to 1M
cpm. Two (2) location of isolated elevated activity were recorded in the western central area of SU-5 up to
150k cpm. Three (3) locations of isolated elevated activity were recorded in the south western corner of SU-5
up to 160k cpm. Three (3) locations of isolated elevated activity were recorded in the western portion of SU-
5 up to 250k cpm. Finally, two (2) locations of isolated elevated activity were recorded in the eastern portion
of SU-5 up to 250k cpm.

3.1.2 Detailed Scan Survey

Survey Unit 1 — seven (7) locations of elevated activity were flagged during the initial scan survey of SU-1.
Of these, seven locations were detailed scan surveyed in a total area of 6,272 ft%. (Attachment A Figure 1-2:
Peck Iron and Metal Survey Unit 1 Detailed Survey)

o Four (4) locations of elevated activity were combined and detailed scan surveyed in the northern
western portion of SU-1. A total of 4,092 ft* were detailed scan surveyed. Zero (0) additional
locations of elevated activity were recorded.

o Two (2) locations of elevated activity were detailed scan surveyed in the north central portion of SU-
1 near the northwest corner of the building. A total of 1,570 ft* were detailed scan surveyed. One (1)
additional location of elevated activity was recorded.

e One (1) location of isolated elevated activity in the north central portion of SU-1 was detailed scan
surveyed. A total of 614 ft* were detailed scan surveyed. Zero additional locations of elevated
activity were recorded.

e One (1) location of isolated elevated activity in the south central portion of SU-1 was investigated and
upon further investigation, it was concluded that the activity was originating from a large piece of
visible granite and this location was not detail scan surveyed.

A total of seven (7) locations of elevated activity were recorded during the initial scan survey.
Another one (1) location of elevated activity was recorded during the detailed scan survey. A total of
eight (8) locations of elevated activity were recorded on SU-1.

There were no locations of elevated activity identified on Concrete.

Survey Unit 2 — Eight (8) locations of elevated activity were flagged during the initial scan survey of SU-2.
All eight locations were detailed scan surveyed in a total area of 4,425 ft>. (Attachment A Figure 2-2: Peck
Iron and Metal Survey Unit 2 Detailed Survey)

o Six (6) locations of elevated activity were combined and detailed scan surveyed in the central portion
of SU-2. A total of 3,640 ft* were detailed scan surveyed. Eight (8) additional locations of elevated
activity were recorded.

e One (1) location of isolated elevated activity was detailed scan surveyed in the southern central
portion of SU-2. A total of 435 ft*were detailed scan surveyed. Zero additional locations of elevated
activity were recorded.
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One (1) location of isolated elevated activity was detailed scan surveyed near the southern boundary
of SU-2. A total of 350 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

A total of eight (8) locations of elevated activity were recorded during the initial scan survey.
Another eight (8) locations of elevated activity were recorded during the detailed scan survey. A total
of sixteen (16) locations of elevated activity were recorded on SU-2.

There were no locations of elevated activity identified on Concrete.

Survey Unit 3 — Six (6) locations of elevated activity were flagged during the initial scan survey of SU-3.
All six locations were detailed scan surveyed in a total area of 2,828 ft>. (Attachment A Figure 3-2: Peck
Iron and Metal Survey Unit 3 Detailed Survey)

Three (3) locations of isolated elevated activity were combined and detailed scan surveyed in the
north western portion of SU-3. A total of 1,469 ft* were detailed scan surveyed. Two (2) additional
locations of elevated activity were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the north eastern corner of
SU-3. A total of 603 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed near the south eastern border
of SU-3 near the Paradise Creek bank. A total of 378 ft?were detailed scan surveyed. Zero additional
locations of elevated activity were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed near the eastern border of
SU-3 just north of the access road. A total of 378 ft* were detailed scan surveyed. Zero additional
locations of elevated activity were recorded.

A total of six (6) locations of elevated activity were recorded during the initial scan survey. Another
two (2) locations of elevated activity were recorded during the detailed scan survey. A total of eight
(8) locations of elevated activity were recorded on SU-3.

There were no locations of elevated activity identified on concrete.

Survey Unit 4 — Six (6) locations of elevated activity were flagged during the initial scan survey of SU-4.
All six locations were detailed scan surveyed in a total area of 2,510 ft?>. . (Attachment A Figure 4-2: Peck
Iron and Metal Survey Unit 4 Detailed Survey)

One (1) location of isolated elevated activity was detailed scan surveyed in the north western corner
of SU-4. A total of 381 ft? were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the north western corner
of SU-4. A total of 318 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the north western corner
of SU-4. A total of 500 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.
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One (1) location of isolated elevated activity was detailed scan surveyed in the north western corner
of SU-4. A total of 373 ft” were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the north western corner
of SU-4. A total of 557 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed near the south western
border of SU-4. A total of 381 ft* were detailed scan surveyed. Zero additional locations of elevated
activity were recorded.

A total of six (6) locations of elevated activity were recorded during the initial scan survey. Zero (0)
locations of elevated activity were recorded during the detailed scan survey. A total of six (6)
locations of elevated activity were recorded on SU-4.

There were no locations of elevated activity identified on Concrete.

Survey Unit 5 — Forty five (45) locations of elevated activity were flagged during the initial scan survey of
SU-5. All 45 locations were detailed scan surveyed in a total area of 25,287 ft?>. (Attachment A Figure 5-2:
Peck Iron and Metal Survey Unit 5 Detailed Survey)

Thirty one (31) locations of isolated elevated activity were combined and detailed scan surveyed in
the northern central portion of SU-5 east of an existing large building. A total of 19,471 ft* were
detailed scan surveyed. Thirty Seven (37) additional locations of elevated activity were recorded.

Two (2) locations of isolated elevated activity were combined and detailed scan surveyed in the
central portion of SU-5 south of an existing building. A total of 641 ft were detailed scan surveyed.
Two (2) additional locations of elevated activity were recorded.

Two (2) locations of isolated elevated activity were combined and detailed scan surveyed in the south
eastern portion of SU-5. A total of 1,328 ft* were detailed scan surveyed. Zero additional locations
of elevated activity were recorded.

Three (3) location of isolated elevated activity were combined and detailed scan surveyed in the
western central area of SU-5. A total of 1500 ft* were detailed scan surveyed. One (1) additional
location of elevated activity was recorded.

Three (3) locations of isolated elevated activity were combined and detailed scan surveyed in the
south western corner of SU-5. A total of 1,221 ft* were detailed scan surveyed. Zero additional
locations of elevated activity were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the north western portion
of SU-5. A total of 380 ft* were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.

One (1) location of isolated elevated activity was detailed scan surveyed in the central western portion
of SU-5. A total of 373 ft” were detailed scan surveyed. Zero additional locations of elevated activity
were recorded.
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e One (1) location of isolated elevated activity was detailed scan surveyed in the south western portion
of SU-5. A total of 196 ft* were detailed scan surveyed. The most elevated point of this location is
just north of the existing concrete pad. Zero additional locations of elevated activity were recorded.

e One (1) location of isolated elevated activity was detailed scan surveyed in the far western portion of
SU-5 near the western border. A total of 177 ft* were detailed scan surveyed. Zero additional
locations of elevated activity were recorded.

A total of forty five (45) locations of elevated activity were recorded during the initial scan survey.
Another forty (40) locations of elevated activity were recorded during the detailed scan survey. A
total of eighty five (85) locations of elevated activity were recorded on SU-5.

There were no locations of elevated activity identified on concrete.
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4. SOIL SAMPLING

A total of 15 soil samples were collected for radiological analysis. Samples were collected at the highest and
lowest activity recorded on each survey unit totaling ten (10) samples. The remaining five (5) samples were
discretionary samples obtained at elevated locations near possible migration routes such as ditches, low lying
areas creek banks, existing traffic areas, etc... The analysis of these samples were not complete prior to the
conclusion of this report.

41 SOIL SAMPLING SUMMARY

This section discusses the description of the collected samples including the location, depth, activity and if
possible the identity of the source and origin of the gamma radiation activity. Although in most cases the
source and origin of the radioactivity were obtained, the source of the activity was not included in any of the
samples. The samples focused on the collection of soil only.

4.1.1 Survey Unit1

Soil sample RAD-04 was obtained at the 2" lowest activity location identified as SU1-07. Due to a
substantial amount of rain and snow, the lowest activity location (SU1-01 @ 150,000 cpm) was under water
and therefore not sampled. The source of the radioactivity was due to a piece of what looks to be copper wire
insulation. (Attachment B Photo: Pic-Rad-04)

Soil sample RAD-05 was obtained at the highest activity location identified SU1-04. The source of the
radioactivity was due a piece of what looks to be copper wire insulation. (Attachment B Photo: Pic-Rad-05)
After the soil samples were collected, the pieces of what looks to be copper wire insulation were returned to
the sample location.

Table 4-1: SU-1 soil sample and source material supplementary data
Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact | Feet Source | Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (iurem/hr) (urem/hr) (BKG 10708 cpm) Type
RAD-04 2/5/2014 1101 SU1-07 6" 3" 250 14 11984 L
RAD-05 2/5/2014 1202 SU1-04 1" 2.5" 900 14 11179 H

Note: Dose BKG is 14 prem
L = Lowest cpm sample location in the Survey Unit

H = Highest

Gamma Activity BKG = 10.708 cpm
QC = Quality Control Split sample location

cpm sample location in the Survey Unit D = Discretionary sample location

4.1.2 Survey Unit 2

Soil sample RAD-01 is a discretionary sample obtained due to its proximity to an existing drainage ditch that
runs north and south. The source of the radioactivity was the result of a 2” non-magnetic circular disk.
(Attachment B Photo: Pic-Rad-01)

Soil sample RAD-02 was obtained at the lowest activity location identified on SU-2. The source of the
radioactivity was due to a rusted and deteriorated object. There was activity present in the sample and at the
sample location after sampling. (Attachment B Photo: Pic-Rad-02)

Soil sample RAD-03 was obtained at the highest activity location identified on SU-2. The source of the
radioactivity was never identified. Approximately 8” below the ground surface the sampler encountered a
concrete or asphalt obstruction. The gamma readings at this location exceeded the scale of the gamma
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detector and the dose rate meter. The soil sample was collected and the sample location was filled in. No
photo was taken.

After the soil samples were collected, the circular disk and deteriorated metal pieces were returned to the
respective sample locations.

Table 4-2: SU-2 soil sample and source material supplementary data
Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact | Feet Source Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (urem/hr) (urem/hr) (BKG 10708 cpm) Type
RAD-01 2/5/2014 0918 SU2-08 0-6" 1.5" 900 20 14716 D
RAD-02 2/5/2014 0950 SU2-02 3-6" >1" 110 14 20721 L
RAD-03 2/5/2014 1010 SU2-07 NA NA NA NA 10647 H

Note: Dose BKG is 14 prem

L = Lowest

H = Highest cpm sample location in the Survey Unit

Gamma Activity BKG = 10.708 cpm
QC = Quality Control Split sample location

cpm sample location in the Survey Unit
D = Discretionary sample location

4.1.3 Survey Unit 3

Soil sample RAD-06 a discretionary sample was obtained due to its proximity to Paradise Creek. The source
of the radioactivity was due to a rusted and deteriorated object. There was activity present in the sample and
at the sample location after sampling. No picture was taken.

Soil sample RAD-07 was obtained at the highest activity location identified on SU-3. The source of the
radioactivity was due to a rusted and deteriorated object. There was activity present in the sample and at the
sample location after sampling. No picture was taken.

Soil sample RAD-08 was obtained at the lowest activity location identified on SU-3. The source of the
radioactivity was due to a rock material.

After the soil samples were collected the rock like item and rusted material were returned to the respective
sample locations. (Attachment B Photo: Pic-Rad-08)

Table 4-3: SU-3 soil sample and source material supplementary data
Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact Feet Source Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (urem/hr) (urem/hr) (BKG 10708 cpm) Type
RAD-06 2/5/2014 1235 SU3-05 NA NA NA NA 21921 D
RAD-07 2/5/2014 1445 SU3-02 NA NA NA NA 27814 H
RAD-08 2/5/2014 1514 SU3-06 0-3' 1" 135 14 12744 L
Note: Dose BKG is 14 prem Gamma Activity BKG = 10.708 cpm

L = Lowest cpm sample location in the Survey Unit
H = Highest cpm sample location in the Survey Unit

QC = Quality Control Split sample location
D = Discretionary sample location

4.1.4 Survey Unit 4

Soil sample RAD-09 was obtained at the highest activity location identified on SU-4. The source of the
radioactivity was due to a button shaped object with a crystal or glass center. After the soil sample was
collected the button shaped object was returned to the sample location. (Attachment B Photo: Pic-Rad-09

and Pic-Rad-09-1)
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Soil sample RAD-10 was obtained at the lowest activity location identified on SU-4. The source of the

radioactivity was due to a liquid filler aviation gauge. The gauge was solid brass painter black. The face of
gauge is black with white markings. After the soil sample was collected the liquid filler aviation gauge was
returned to the sample location. (Attachment B Photo: Pic-Rad-10)

Table 4-4: SU-4 soil sample and source material supplementary data
Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact | Feet Source Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (nurem/hr) (urem/hr) (BKG 10708 cpm) Type
RAD-09 2/5/2014 1540 SU4-05 0-3" >1" 2100 14 14279 H
RAD-10 2/5/2014 1630 SU4-01 12" 8” X 3" 2500 25 14445 L

Note: Dose BKG is 14 prem

Gamma Activity BKG = 10.708 cpm

L = Lowest cpm sample location in the Survey Unit

H = Highest

QC = Quality Control Split sample location

cpm sample location in the Survey Unit D = Discretionary sample location

4.1.5 Survey Unit5h

Soil sample RAD-11 was obtained at one of the highest activity locations identified on SU-5. The source of
the radioactivity was a piece of broken curved plastic. (Attachment B Photo: Pic-Rad-11)

Soil sample RAD-12 was obtained at the 3" lowest activity location (80,000 cpm) identified on SU-5. The
lowest activity sample location in SU5 (SU5-02 @ 50,000 cpm) was sampled as a discretionary sample due to
its proximity to flowing water. Due to excessive amounts of precipitation, the second lowest activity sample
location (SU5-06 @ 60,000 cpm) was under water and therefore not sampled. The source of the radioactivity
was a button shaped object. (Attachment B Photo: Pic-Rad-12)

Soil sample RAD-13 was obtained due to its proximity to EIm St. The source of the radioactivity was a
plastic circular disk. After the soil sample was collected a duplicate sample was also collected. The plastic
circular disk was falling apart. (Attachment B Photo: Pic-Rad-13)

Soil sample RAD-14 was obtained due to its proximity to a water migration pathway. The source of the
radioactivity was a button shaped object with a crystal or glass center. (Attachment B Photo: Pic-Rad-14-1)

Soil sample RAD-15 was obtained at the lowest activity location identified on SU-5. The source of the
radioactivity was a metal circular disk. (Attachment B Photo: Pic-Rad-15-1)

Two additional locations were chosen for Quality Control spilt samples RAD-12 and RAD-13. After the soil
samples were collected the broken piece of plastic, button shaped objects, the plastic circular disk and the
metal circular disk was returned to the respective sample locations.

Table 4-5: SU-5 soil sample and source material supplementary data
Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact Feet Source | Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (iurem/hr) (urem/hr) (BKG 10708 cpm) Type
RAD-11 2/6/2014 0830 SU5-08 6-9" 1.5" <5000 150 34192 H
RAD-12 2/6/2014 0905 SU5-09 0-3" 1" 1000 14 11367 L/Qc1
RAD-13 2/6/2014 0935 SU5-10 6" 1.5" 1800 15 12234 D/QC2
RAD-14 2/6/2014 1011 SU5-12 3" 1" 800 14 11534 D
RAD-15 2/6/2014 1030 SU5-02 >1" 2.5" 180 14 11532 D
Note: Dose BKG is 14 prem Gamma Activity BKG = 10.708 cpm
L = Lowest cpm sample location in the Survey Unit QC = Quality Control Split sample location
H = Highest cpm sample location in the Survey Unit D = Discretionary sample location
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The supplemental data for all soil samples collected on all survey units are listed in Table 4-6: All soil
sample and source material supplementary data.

Table 4-6: All soil sample and source material supplementary data

Depth of Size of
Point Point Dose @3
Sample Source Source Dose on Contact | Feet Source Soil Sample CPM | Sample
ID Date Time Hot Spot ID (inches) (inches) | Source (nurem/hr) (urem/hr) (BKG 10708 cpm) Type

RAD-01 2/5/2014 0918 SU2-08 0-6" 1.5" 900 20 14716 D
RAD-02 2/5/2014 0950 SU2-02 3-6" >1" 110 14 20721 L
RAD-03 2/5/2014 1010 SU2-07 NA NA NA NA 10647 H
RAD-04 2/5/2014 1101 SU1-07 6" 3" 250 14 11984 L
RAD-05 2/5/2014 1202 SU1-04 1" 2.5" 900 14 11179 H
RAD-06 2/5/2014 1235 SU3-05 NA NA NA NA 21921 D
RAD-07 2/5/2014 1445 SU3-02 NA NA NA NA 27814 H
RAD-08 2/5/2014 1514 SU3-06 0-3' 1" 135 14 12744 L
RAD-09 2/5/2014 1540 SU4-05 0-3" >1" 2100 14 14279 H
RAD-10 2/5/2014 1630 SU4-01 12" 8” X 3" 2500 25 14445 L
RAD-11 2/6/2014 830 SU5-08 6-9" 1.5" <5000 150 34192 H
RAD-12 2/6/2014 905 SU5-09 0-3" 1" 1000 14 11367 L/QcC1
RAD-13 2/6/2014 935 SU5-10 6" 1.5" 1800 15 12234 D/QC2
RAD-14 2/6/2014 1011 SU5-12 3" 1" 800 14 11534 D
RAD-15 2/6/2014 1030 SU5-02 >1" 2.5" 180 14 11532 D

Note: Dose BKG is 14 prem Gamma Activity BKG = 10.708 cpm

L = Lowest cpm sample location in the Survey Unit QC = Quality Control Split sample location

H = Highest cpm sample location in the Survey Unit D = Discretionary sample location

Peck Iron and Metal Page 4-14

Gamma Radiation Scanning Survey

FINAL
June 23, 2014




Table 4-7: Detailed Survey and Sample Log

Dose Rate on Contact Dose Rate @ 3 Feet Size

Flagged ID | Northing Easting 44-10 CPM (Contact) (Micro Rem/hr) (Micro Rem/hr) (sqft)
SU1-01 3461915 | 12124307 150K 140 15 >1
SU1-02 3461951 | 12124304 210K 190 14 >1
SU1-03 3461969 | 12124295 280K 28 16 >1
SU1-04 3462000 | 12124298 550K 310 18 >2
SU1-05 3461993 | 12124436 380K 420 18 >2
SU1-06 3461881 | 12124360 290K 380 24 >2
SuU1-07 3461849 | 12124348 160K 180 24 >1
SU2-01 3461396 | 12125595 210K 110 19 >1
SU2-02 3461368 | 12125600 28K 39 10 >1
SU2-03 3461363 | 12125581 310K 210 26 >1
SU2-04 3461350 | 12125572 85K 90 13 >1
SU2-05 3461375 | 12125561 100K 110 23 >1
SU2-06 3461219 | 12125616 42K 45 14 >1
SU2-07 3461078 | 12125614 700K 900 60 >2
SU2-08 3461328 | 12125614 150K 60 19 >1
SuU3-01 3461043 | 12124432 125K 120 14 >1
SU3-02 3460829 | 12124100 290K 190 23 >2
SU3-03 3460814 | 12124115 185k 120 18 >1
SU3-04 3460719 | 12124180 200K 200 24 >1
SU3-05 3460507 | 12124198 60K 60 14 >1
SU3-06 3460590 | 12124449 100K 50 14 >1
SU4-01 3461065 | 12124612 40K 40 14 >1
SU4-02 3460693 | 12124793 225K 110 14 >1
SU4-03 3460654 | 12124704 90K 50 14 >1
SU4-04 3460589 | 12124660 190K 100 15 >1
SU4-05 3460582 | 12124617 450K 210 20 >2
SU4-06 3460490 | 12124470 125K 130 14 >1
SU5-01 3461056 | 12125417 <1000K 2900 170 6
SU5-02 3460936 | 12124947 50K 40 14 >1
SU5-03 3461023 | 12124966 225K 120 14 >1
SU5-04 3460896 | 12125082 250K 200 30 >1
SU5-05 3460958 | 12125117 250K 200 20 >1
SU5-06 3460968 | 12125212 60K 50 14 >1
SU5-07 3460937 | 12125239 150K 300 18 >1
SU5-08 3460904 | 12125501 <1000K 1000 150 6
SU5-09 3460943 | 12125634 80K 40 14 >1
SU5-10 3460912 | 12125729 240K 280 15 >2
SU5-11 3460803 | 12124961 160K 60 16 >1
SU5-12 3461076 | 12126368 150K 220 14 >1

Note 1: Bold Italicized IDs denotes sampled locations

Note 2: Dose BKG is 14 prem

Table 4-7: Detailed Survey and Sample Log
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5. CONCLUSION
5.1 Results

The total site area is 33.49 acres or 1,458,824 ft>. Of which, 24.9 acres or 1,049,232 ft*> was accessible
and subjected to initial scan survey. Results of the initial scan survey identified 123 locations requiring a
more detailed 100% scan survey totaling 0.95 acres or 41,326 ft’.

A total of 85 elevated activity locations were recorded during the initial scan survey and 38 elevated
locations were identified during a more concentrated detailed scan survey for a total of 123 elevated
activity locations.

A total of 15 samples were obtained and in most cases, the source of the radioactivity was obtained and
photographed.

All locations of radioactivity were relatively small in size (<2 ft%) suggesting activity emanating from
single point sources. At three locations the objects that were the origin of radioactivity had corroded and
deteriorated leaving behind small rust particles of radioactivity which may have spread into the soil.

During personnel and equipment surveying, there were no incidents of removable or easily transferrable
radioactivity. All personnel and equipment were free released from the site.

There were no locations of elevated activity recorded on concrete.

Survey Unit 1
The total area of the SU-1 is approximately 8 acres or 348,464 ft* of which approximately 75% or

261,348 ft* (6 acres) were accessible for initial scan survey. Of the 261,348 ft? of area that was subjected
to initial scan survey only 6,276 ft* (0.144 acres) required detailed scan survey. A total of 8 locations of
elevated radioactivity were recorded.

Survey Unit 2
The total area of the SU-2 is approximately 2.73 acres or 118,843 ft* of which approximately 85% or

101,017 ft* (2.32 acres) were accessible for initial scan survey. Of the 101,017 ft? of area that was
subjected to initial scan survey only 4,425 ft* (0.10 acres) required detailed scan survey. A total of 16
locations of elevated radioactivity were recorded.

Survey Unit 3
The total area of the SU-3 is approximately 9.84 acres or 428,634 ft* of which approximately 60% or

257,180 ft? (5.90 acres) were accessible for initial scan survey. Of the 257,180 ft* of area that was
subjected to initial scan survey only 2,828 ft* (0.065 acres) required detailed scan survey. A total of 8
locations of elevated radioactivity were recorded.

Survey Unit 4
The total area of the SU-4 is approximately 7.46 acres or 324,916 ft* of which approximately 70% or

227,441 ft? (5.22 acres) were accessible for initial scan survey. Of the 227,441 ft* of area that was
subjected to initial scan survey only 2510 ft* (0.058 acres) required detailed scan survey. A total of 6
locations of elevated radioactivity were recorded.

Survey Unit 5
The total area of the SU-5 is approximately 5.46 acres or 237,937 ft* of which approximately 85% or

202,246 ft* (4.64 acres) were accessible for initial scan survey. Of the 202,246 ft* of area that was
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subjected to initial scan survey 25,287 ft? (0.58 acres) required detailed scan survey. A total of 85
locations of elevated radioactivity were recorded.

Future soil intrusion activities at the Peck Iron and Metal site may pose a few challenges when
considering the safety of the public and workers. AVESI has confirmed the presence of radioactive
materials within the soils of the Peck Iron and Metal site however, the extent of the hazard is still
unknown.

The total accessible area available for initial scan survey was 1,049,232 ft>. This area was surveyed at
25% coverage where 85 locations of elevated activity were identified on all five survey units. A
statistical argument could be made that as many as 340 elevated areas could be recorded if a detailed
survey were performed on the entire property.

The radiation scan survey characterizes elevated radioactivity within the top 6 inches of soil.
Radioactive materials in subsurface soils remains unknown due to the fact that site soils have been
disturbed, removed or replaced with non-native fill materials.

5.2 Recommendations

It is recommended that a Radiation Protection Program (RA) with a site Radiation Protection Plan (RPP)
be developed and implemented to assist and protect the public and site personnel during future intrusive
soil activities. The RPP at a minimum should include sections addressing radiological hazards,
radiological controls, training, dosimetry, monitoring, and posting and labeling.

It is recommended that an effort to identify the existing areas of elevated activity be performed using a
handheld radionuclide identifier such as the “identiFidner”. The identification of these areas by
radionuclide will be the basis of the development of the RA and RPP.

It is recommended that a dose assessment be conducted based on current survey data for the reasonable
maximally exposed scenario group (critical group). For example, what is the dose to a transient who
accesses uncontrolled areas of the property? This dose assessment can be refined using data identified
during further surveys.

It is recommended that all known areas of elevated activity that are not controlled (SU-2) within the
fenced area of Peck Iron and Metal be removed and stored within the fenced area.

It is recommended that all future soil intrusion work is supported by the radiation protection plan and
health physicists (HP).

It is recommended that a temporary Radioactive Materials Storage Area (RMSA) be established in the
rear of the property.

The previous recommendations will serve the purpose to identify and control radioactive materials while
providing a safe work environment for the future.
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6. GLOSSARY

Accessible area — For the purposes of this plan, areas where safety considerations or other restrictions
allowed access for survey activities.

CPM, counts per minute — For purposes of this survey, the count-rate measured by the Ludlum Model
2221/44-10. CPM = counts per minute (as read).

Detailed Scan Survey — For purposes of this survey, is a scan performed with the intent to cover 100% of the
investigation area.

Exposure rate — The amount of ionization produced per unit time in air by X-rays or gamma rays. For
purposes of this survey, the unit of exposure rate is microrem per hour (urem/hr), i.e., 10 rem/hr or milliRem
per hour (mRem/hr), i.e., 10° rem/hr.

Initial Scan Survey — For purposes of this survey, is scan a performed with the intent to cover 25% of the
investigation area.

Investigation level — For purposes of this survey, is two times the natural background (2 x BKG) obtained
outside of the known investigation area.

Discretionary Sample — Samples obtained at locations selected using professional judgment based on
unusual appearance, location relative to known contaminated areas, high potential for residual radioactivity,
general supplemental information, etc...

Reference area — For purposes of this survey, the Craddock Recreational Facility is the reference area. This
is the area from which representative reference measurements are performed for comparison with
measurements performed in specific Investigation Area.

Scan survey — An evaluation technique performed by moving a detection device over a surface at a specified
speed and distance above the surface to detect radiation.

Survey unit — For purposes of this survey, a portion of the property boundary investigation area with a
common point-of-origin. For purposes of summarizing data.
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Figure 1-1: Peck Iron and Metal Survey Unit 1 Initial Survey
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Figure 1-2: Peck Iron and Metal Survey Unit 1 Detailed Survey
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Figure 2-1: Peck Iron and Metal Survey Unit 2 Initial Survey
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Figure 3-1: Peck Iron and Metal Survey Unit 3 Initial Survey
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Figure 3-2: Peck Iron and Metal Survey Unit 3 Detailed Survey
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Figure 4-1: Peck Iron and Metal Survey Unit 4 Initial Survey
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ATTACHMENT C: INSTRUMENTATION

Peck Iron and Metal Page A-3
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AVESI HP-31 Rev. 0

Attachment 2

| Initial Instrument Check In

Meter Number: 282985 Detector Number: 303725

Meter Model: 2221 Detector Model: 44-10

Cal. Due: 2/8/2013 |Cal. Due: 2/8/2013
ALPHA Source Type: Threshold: S
ALPHA Source #: e i High Voltage: B¥
ALPHA Source Activity: j\/ / "
ALPHA Source count time: Background count time:| x4 /A4  |(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): #DIV/0!
ALPHA Average Source (GCPM): #DIV/0!
ALPHA Average Net Source (NCPM):  #DIV/0!
ALPHA [ : Source Range (GCPM): #DIV/0!  to #DIV/O!
ALPHA ] / Background Range (CPM): #DIV/O!  to #DIV/0!
ALPHA 5 s N A Determined Efficiency: #DIV/O!
ALPHA | T ety Ll
ALPHA / & 20% of Bkg. #DIV/0!
ALPHA ) 1 Standard Deviation of Bkg.  #DIV/0!
ALPHA 3 Standard Deviations of Bkg.  #DIV/Q!
ALPHA
Beta /| Gamma (circle one)
BETA Source Type: CS-137 Threshold: 10 mV
BETA Source #: 235 High Voltage: 1100V
BETA Source Activity: 1 uCi
BETA Source count time: 1 min. Background count time:] 1 minute ](min)
BETA Source GCPM BKG CPM Average Bkg. (CPM): 9,647
BETA 50,404 9,252 Average Source (GCPM): 49,660
BETA 49,529 9,275 Average Net Source (NCPM): 40,014
BETA 49,541 9,668 Source Range (GCPM): 39,728 to 59,592
BETA 49,631 9,587 Background Range (CPM): 7,717 to 11,576
BETA 49,666 9,680 Determined Efficiency: N/A
BETA 49,712 9,608
BETA 49,466 10,034 20% of Bkg. 1929
BETA 49 272 9,855 1 Standard Deviation of Bkg. 243
BETA 50,087 9,669 3 Standard Deviations of Bkg. 729
BETA 49,295 9,838

Performed M/ Date:_{ =23 - 14

Reviewed By: 3 Date: X / 9/ i
(RPM7/ Asgf. RPM)

Copy of 2221(2x2)-282985 Intial Check-In and Daily Check-In Version 1.0 09/28/2010




AVES/
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HP-31 Revision 0

—— Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2221/44-10 # 303725 DATE (MO/YR): Jan/Feb 2014
Source Acceptance Criteria Model Number Cal. Due
Type CS-137 Bkgrd. QC (cpm) range Source QC (cpm) range Meter 2221 282985 2/8/2013
Number 235 7,717 to 11,576 39,728 to 59,592 Detector 44-10 303725 2/8/2013
: Pre-Use Source Pre-Use HPT[ Post HPT
¥ 1 1
Date Time Pre-use Bkg cpm Post Bkg cpm cpm Post Source cpm' || Bat Check HV Check Initials Initials !
28-Jan| 0738 10031 N/A 48520 N/A 5.6 1113 DK N/A
30-dan| 0800 10208 N/A 48668 N/A 5.6 1107 DK N/A
31-dan| 0727 8079 N/A 47979 N/A 5.5 1104 DK N/A
1-Feb| 0812 9590 N/A 48259 N/A 5.5 1107 DK N/A
2-Feb| 0740 10017 N/A 50232 N/A 5.4 1103 DK N/A
3-Feb| 0803 9210 N/A 49001 N/A 5.4 1104 DK N/A
)
" J
i
g

1 Gamma scan instruments used for confirmation or verification surveys require a post check-in

Reviewed By:

Date:

2/7/r¢
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Certificate of Calibration

{ {“&;5; Meter Calibration

o+ ,f} Serial Number : 282985 Model : 2221 Manufacturer : Ludium

%gw‘ﬁ Caibrntion Rate s AASE0M4 Customer : AVESEI Service Ticket Number : 0000000949
i’:‘;‘h\‘*:. Calibration Interval : 1 Year Calibration Next Due : 02/13/2015

ét Environmental Measurements

Temperature : 76 F Humidity : 21% Altitude : 660 Barametric Pressure: 29.26 " Hg

Analog Readout Digital Readout Log Scale Readout

Ref. Count| Multiplier Pre-Cal Post-Cal Ref. Count | Pre-Cal Post-Cal Ref. Count | Pre-Cal Post-Cal
400 1,000.0 400 400 400,000 399,954 399,878 500,000 500,000 500,000
100 1,000.0 100 100 40,000 39,996 39,997 50,000 50,000 50,000
400 100.0 400 400 4,000 3,999 4,000 5,000 5,000 5,000
100 100.0 100 100 400 400 400 500 500 500
400 10.0 400 400 40 40 40 50 50 50
100 10.0 100 100

400 1.0 400 400
100 1.0 100 100
Reference Instruments

Multimeter S/N : 93470436
Pulser SIN : 201462

Comments : None

Bt I Fsnid

Bob French

Reviewed By : <7 7«2ty /_4% Review Date : Z'/; ../ 9/

Calibrated By :



Calibration Summary/Additional Instrument Checks

Ticket Number: 0000000949 Customer: AVESEI
Serial Number: 282985
Calibration Date: 02/13/2014 Frequency: 1 Year Calibration Due Date: 02/13/2015
Additional Instrument Checks
Mechanically OK F/S Response OK Audio OK Meter Zero OK
Reset OK Battery OK Geotropism OK Window OK
Cable: 3 foot

Technician: Bob French
Comments: None
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t 14
Detector Calibration

Serial Number : 303725 Model : 44-10 Manufacturer : Ludlum

Calibration Date : 02/13/2014 Customer : AVESEI Service Ticket Number : 0000000950
Calibration Interval : 1 Year Calibration Next Due : 02/13/2015

Gamma Source Information
Serial Number : SAIC-0003 Isotope : Cs-137  Assay Date : 04/06/2004  2pi Activity : N/A dpm  4pi Activity : 12,497,836 dpm

Background Counts (cpm) Source Counts (cpm)

Gamma As Left Gamma As Left
4,240 90,779

Calibration Instrument Used
Serial Number : 282985 Model : 2221 Manufacturer : Ludlum Instrument Settings

" : . High Voltage : 1,200 Volts
{ Calfbration Due Date : 02113/2015 Gamma Threshold 10.0 mv
“, Comments : No efficiency calculated, use for Gualitative data only

Calibrated By : *T/_fgoé c;j ‘Zc i Reviewed By : 'WWJ /% Review Date : Z../:/_/y

Bob French

/ NP T AN o ./ e S A é % AN NP T i~
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& 78 52
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. Calibrated in accordance with ANSI N323A-1997 and manufacturers procedures 14 T70.9000
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Model #:

Calibration Certificate
PLATEAU CALIBRATION

o =10

Serial #:

2023708

Source [.D.: SOL L = OB03

Attach. /V/[f*

Calibration
Points
(Volts)

Background Counts

Source Counts

300

350

400

450

500

550

600

650

700

750

800

850

900

950

S7HE

57 752

1000

158 s¢

FH #2>

1050

g

Z/237

1100

“Yr Kb

To SFE>

1150

b A

G6 SEL

1200

y ik

70 772

1250

#23 O

2/ 275

1300

et S

7/ 8£2

1350

ey

S0/ ¥33

1400

1450

1500

Determined HV Settings:

/200

Reviewed By: W //,,/Z/

Determined Threshold Setting: DV

Date: Z”/j’/y

% 500 Northwest Plaza
e Suite 1250

Ant Empioves-Ound (omnany C1 Amm AN ZI0T



AVESI HP-31 Rev. 0

Attachment 2
Initial Instrument Check In 1
Meter Number: 271427 Detector Number: PR150784
Meter Model: 2221 Detector Model: 44-10
Cal. Due: 1/6/2015 Cal. Due: 1/6/2015
ALPHA Source Type: Threshold: | I ]
ALPHA Source #: o 1 High Voltage:
ALPHA Source Activity: NIA
ALPHA Source count time: Background count time:| N [ & |(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): #DIV/0!
ALPHA Average Source (GCPM): #DIV/0!
ALPHA Average Net Source (NCPM):  #DIV/0!
ALPHA Source Range (GCPM): #DIV/IO!  to  #DIV/O!
ALPHA B 4 Background Range (CPM): #DIV/O!  to #DIV/O!
ALPHA [X LB Determined Efficiency: #DIV/0!
ALPHA g Py i
ALPHA | : 20% of Bkg. #DIV/O!
ALPHA 1 Standard Deviation of Bkg. #DIV/0!
ALPHA 3 Standard Deviations of Bkg.  #DIV/0!
ALPHA
Beta / Gamma (circle one)
BETA Source Type: CS-137 Threshold: 10 mV
BETA Source #: 235 High Voltage: 1200 V
BETA Source Activity: 1 uCi
BETA Source count time: 1 min. Background count time:| 1 minute  |(min)
BETA Source GCPM BKG CPM Average Bkg. (CPM): 9,599
BETA 46,150 9,368 Average Source (GCPM): 47,306
BETA 47,421 8,984 Average Net Source (NCPM): 37,707
BETA 47,526 9,630 Source Range (GCPM): 37,845 to 56,768
BETA 47,211 9,525 Background Range (CPM): 7,679 to 11,519
BETA 47,390 9,296 Determined Efficiency: N/A
BETA 47,445 9,278
BETA 47,620 10,457 20% of Bkg. 1920
BETA 47,404 9,771 1 Standard Deviation of Bkg. 410
BETA 47,503 9 832 3 Standard Deviations of Bkg. 1231
BETA 47,393 9,848

Performed BWate: {*R%lvy
Reviewed By:M Date: °Z/ 9/ o d

(RPMAsst. RPM)

Copy of 2221(2x2)-271427 Initial Check-In and Daily QC Check-In Version 1.0 09/28/2010
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HP-31 Revision 0

e Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2221/44-10 # PR150784 DATE (MO/YR): Jan/Feb 2014
Source Acceptance Criteria Model Number Cal. Due
Type CS-137 Bkgrd. QC (cpm) range Source QC (cpm) range Meter 2221 271427 1/6/2015
Number 235 7,679 to 11,519 37,845 to 56,768 Detector 44-10 PR150784 1/6/2015
: Pre-Use Source Pre-Use HPT ost
L 1 1
Date Time Pre-use Bkg cpm Post Bkg cpm cpmm Post Source cpm Bat Check HV Check Initials Initials
28-Jan 0734 9602 | N/A 49982 | N/A 52 1207 DK N/A
30-Jan 0804 10010 | N/A 46858 | N/A 6.1 1203 DK N/A
31-Jan 0729 8847 | N/A 48073 | N/A 6 1201 DK N/A
1-Feb 0810 9482 | N/A 46858 | N/A 5.9 1203 DK N/A
2-Feb 0742 9745 | N/A 48286 | N/A 5.8 1201 DK N/A
3-Feb 0800 8705 | N/A 44790 | N/A 5.7 1202 DK N/A
4-Feb 1031 9224 | N/A 50337 | N/A 5.7 1205 DK N/A
5-Feb 0836 9663 | N/A 49976 | N/A 5.7 1205 DK N/A
6-Feb 0800 9734 | N/A 50319 | N/A 57 1206 DK N/A
flie
N oL g
ARG
1 Gamma scan instruments used for confirmation or verification surveys require a post check-in
Reviewed By: st Date: « / 7 / /Y

4

s




Certificate of Calibration

Calibration and Voltage Plateau

€RG

Meter: Manufacturer: Ludlum Model Number: 2221r

Detector: Manufacturer: Ludlum Model Number: 44-10

W Mechanical Check ¥ THR/WIN Operation

¥ F/S Response Check v Reset Check

/| Geotropism V! Audio Check

v/ Meter Zeroed & Battery Check (Min 4.4 VDC)
Source Distance: _Contact ¥ 6 inches [ Other:

Source Geometry:i¥| Side || Below [ Other: Window:

Instrument found within tolerance: ¥ Yes | No

Range/Multiplier Reference Setting "As Found Reading"

x 1000 400 400 400

x 1000 100 100 100
x 100 40 400 400
x 100 10 100 100
x 10 4 400 400
x 10 1 100 100
x 1 400 400 400
x 1 100 100 100

High Voltage Source Counts Background

800 13458

900 35493

950 45495

1000 54990

1050 62013

1100 65797

1150 68770

1200 70221 10983

1250 71869

Comments: HV Plateau Scaler Count Time = 1-min. Recommended HV = 1200

Reference Instruments and/or Sources:

Ludlum pulser serial number:__ 97743 ¥1 201932

__ Alpha Source: Th-230 @ 12,800 dpm (1/4/12) sn: 4098-03
[ Beta Source:  Tc-99 @ 17,700 dpm (1/4/12) sn: 4099-03

Calibrated By: w

Reviewed By: C/ /.
Ay

Date: /6 /it

Serial Number:

Threshold: 10 mV

Meter Reading

Calibration Date:  )-¢ -~/ ¢

Environmental Restoration Group, Inc.
8809 Washington St NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

www.ERGoffice.com

Serial Number: 271427

PR150784

HV Check (+/- 2.5%): & 500V & 1000V ¥ 1500V
Cable Length: 7 39-inch ™| 72-inch | | Other:

Barometric Pressure: 24.86 inches Hg

Temperature: 73 oF
Relative Humidity: 20 %

Integrated
1-Min. Count  Log Scale Count
400720 400
100
40069 400
100
4007 400
100
401 400
100
Voltage Plateau
80000
70000 e
60000 P i
50000 e
40000 A
30000 ¥
r i
20000
10000
0 —TT T
& L & L &

Fluke multimeter serial number: [ 8749012

¥ Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03
[ Other Source:

Calibration Due: /- /. /<=

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997,



SAIC ST. LOUIS

HP-30 Rev. 1

Attachment 2

| Initial Instrument Check Tn

Meter Number: 157329 Detector Number: 207851

Meter Model: 2829 Detector Model: 43-10-1

Cal. Due: 10/22/2014 Cal. Due: 10/22/2014
ALPHA Source Type: Th-230 Threshold: 180 mV
ALPHA Source #: 4006-02 High Voltage: 850 V
ALPHA Source Activity: 26,100
ALPHA Source count time: 1 Background count time:[ 10 l(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): 2.6
ALPHA 9,490 1 Average Source (GCPM): 9,392
ALPHA 9,340 3 Average Net Source (NCPM): 9,389
ALPHA 9,392 2 Source Range (GCPM): 7,511 to 11,267
ALPHA 9,362 3 Background Range (CPM): -0.3 to 5.5
ALPHA 9,363 1 Determined Efficiency: 36.0%
ALPHA 9,383 3
ALPHA 9,352 3 20% of Bkg. 0.5
ALPHA 9,486 3 1 Standard Deviation of Bkg. 1.0
ALPHA 9,468 3 3 Standard Deviations of Bkg. 29
ALPHA 9,281 4
Beta / Gamma (circle one)
BETA Source Type: SrY-90 Threshold: 4 mV
BETA Source #: 5442-05 High Voltage: 850 V
BETA Source Activity: 3,534
BETA Source count time: 1 min. Background count time: | 10 |(min)
BETA Source GCPM BKG CPM Average Bkg. (CPM): 548
BETA 1,359 bat Average Source (GCPM): 1,347
BETA 1,321 560 Average Net Source (NCPM): 798
BETA 1,367 532 Source Range (GCPM): 1,077 to 1,616
BETA 1,979 562 Background Range (CPM): 499 to 597
BETA 1,367 544 Determined Efficiency: 22.6%
BETA 1,307 579
BETA 1,258 532 20% of Bkg. 110
BETA 1,368 531 1 Standard Deviation of Bkg. 16
BETA 1,379 546 3 Standard Deviations of Bkg. 49
BETA 1,361 561

Performed BW Date:_/-t7-/9

Reviewed By:

Date; X / Q// ,

| fest. RPM)

2929-157329 Initial Check-In and Daily QC Check-In

Version 1.0 05/01/2003



A VES/] HP-31 Revision 0

j
e — Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2929/43-10-1 DATE (MO/YR): Jan/Feb 2014
Meter Acceptance Criteria Alpha o
Number Cal. Due Bkgrd. QC (cpm) range Source QC (ncpm) range Source Type | Source Number Inst. Efficiency Inst. Avg. Bkgrd.
157329 10/22/2014 Alpha Beta Alpha Beta Th-230 4006-02 36.0% 26
Detector 0 499 7,511 1,077 Beta B
Number Cal. Due to to to to Source Type | Source Number Inst. Efficiency Inst. Avg. Bkgrd.
207851 10/22/2014 55 597 11,267 1,616 SrY-90 5442-05 22.6% 548
Date Time Bkgrd. QC (cpm) Source QC (ncpm) Bat Check Qc’ HPT Comment
Alpha Beta Alpha Beta Sat/Unsat Sat/Unsat Initials
28-Jan 0740 2 556 9148 1362 X X DK
6-Feb 1124 3 576 9461 1399 X X DK

1 An unsatisfactory QC check requires the recording the result in the comment column and repeating the evaluation. Tag the instrument out of service and notify the HP
Supervisor upon failing the QC check two times in succession

Reviewed By: ; Date: alr/ 5/7//;/



Environmer_nal Restoration Qroup, Inc.
1<) Certificate of Calibration Albuguerue NSTILS

(505) 298-4224

Calibration and Voltage Plateau www ERGotfice:com
Meter/Detector: Manufacturer: Ludlum Model Number: 2929 & 43-10-1  Serial Number: 157329 & PR207851
ol Weelianical Chedk ¥ THR/WIN Operation HV Check (+/- 2.3%): ¥ 500V v| 1000V ¥ 1500 V
1 F/S Response Check - Reset Check Cable Length: W/ 39-inch [ | 72-inch | | Other:
™ Geotropism ¥ Audio Check
"] Meter Zeroed L Bty Thgle{Mo 4.4 VIL) Alpha Threshold: 180 mV Barometric Pressure:  24.81  inches Hg
Source Distance: [ _Contact [ 6 inches ¥ Other: (n Planchet  Beta Threshold: 4 mV Temperature: 75 o)
Source Geometry:|_| Side | Below /] Other: [n Planchei  Beta Window: 50mV  Relative Humidity: 20 %
Instrument found within tolerance: | Yes | | No

Integrated 1-Min. Count  Integrated 1-Min. Count

"As Found" "Reading"
Range/Multiplier Reference Setting - B o B
x 1000 400 Kcpm 400296 400313 400296 400313
x 100 40 Kepm 40032 40031 40032 40031
x 10 4 Kcepm 4002 4004 4002 4004
% 1 400 cpm 400 401 400 401
High Pot. Alpha Source Beta Source Background
Voltage Setting o B o B o
750 3.02 4507 264 7 2779 1 32
800 3.24 4819 292 3 3577 2 60
850 3.44 4836 509 6 4057 0 i
900 3.64 4860 726 2 4951 2 80
Comments: HV Plateau Scaler Count Time = 1-min. Recommended HV = 850, Pot. setting = 3.44
Reference Instruments and/or Sources:
Ludlum pulser serial number: L 97743 ¥ 201932 Fluke multimeter serial number [ 8749012
™! Alpha Source: Th-230 @ 12,800 dpm (1/4/12) sn: 4098-03 _J Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03
¥ Beta Source: @ 17,700 dpm (1/4/12) sn: 4099-03 _! Other Source:
Calibrated By: Calibration Date g5r22-¢3 Calibration Due 70=32~4 ¥
Reviewed By: 7 / k ) -~ Date: /]
( - O/2v /)2
b S — \\;“ ~ ; ',a‘

This calibration conforms to the requirements and acceptabie calibration conditions of ANSI N323A - 1997,



AVESI HP-31 Rev. 0
Attachment 2
Inttial Instrument Check In
Meter Number: 190171 Detector Number: PR084357
Meter Model: 2221 Detector Model: 44-9
Cal. Due: 1/6/2015 Cal. Due: 1/6/2015
ALPHA Source Type: Threshold: F A
ALPHA Source #: ; 4 High Voltage: R
ALPHA Source Activity:
ALPHA Source count time: Background counttime:[ w4 /A4  |(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): #DIV/O!
ALPHA Average Source (GCPM): #DIV/0!
ALPHA Average Net Source (NCPM):  #DIV/0!
ALPHA Source Range (GCPM): #DIV/O!  to #DIV/Q!
ALPHA y / Background Range (CPM): #DIV/O!  to #DIV/0!
ALPHA <3 J v N /A Determined Efficiency: #DIV/0!
ALPHA g
ALPHA 20% of Bkg. #DIV/0!
ALPHA 1 Standard Deviation of Bkg. #DIV/O!
ALPHA 3 Standard Deviations of Bkg.  #DIV/0!
ALPHA
Beta / Gamma (circle one)
BETA Source Type: SrY-90 Threshold: 40 mV
BETA Source #: 5442-05 High Voltage: 900 V
BETA Source Activity: 3,534
BETA Source count time: 1 min. Background count time:[ 1 minute  |(min)
BETA Source GCPM BKG CPM Average Bkg. (CPM): 47
BETA 1,058 45 Average Source (GCPM): 1,028
BETA 1,080 57 Average Net Source (NCPM): 981
BETA 1,066 39 Source Range (GCPM): 823 to 1,234
BETA 1,028 45 Background Range (CPM): 38 to 57
BETA 1,025 45 Determined Efficiency: N/A
BETA 1,042 52
BETA 984 51 20% of Bkg. 9
BETA 1,019 54 1 Standard Deviation of Bkg. 6
BETA 1,016 43 3 Standard Deviations of Bkg. 7
BETA 967 43

(-77-14

Uate:

Performed W
[~ v
Reviewed By: Wfaﬁ;-\ Date: 2/ 7/ a4

(RPM /,A86t. RPM)

Copy of 2221(44-9)-190171 Initial Check-In and Daily Check-In Version 1.0 09/28/2010
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Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2221/44-9 # PR084357 DATE (MO/YR): Jan/Feb 2014
Source Acceptance Criteria Model Number Cal. Due
Type SrY-90 Bkgrd. QC (cpm) range Source QC (cpm) range Meter 2221 190171 1/6/2015
Number | 5442-05 38 to b7 823 to 1,234 Detector 44-9 PR084357 1/6/2015
. Pre-Use Source Pre-Use HPT| PostHPT
i 1 1
Date Time Pre-use Bkg cpm Post Bkg cpm cpm Post Source cpm Bat Check HV Check initials Initials
28-Jan| 0740 43 N/A 1038 N/A 6.2 908 DK N/A
30-Jan| 0808 43 N/A 1046 N/A 6.2 906 DK N/A
31-Jan| 0736 45 N/A 1048 N/A 6.2 903 DK N/A
1-Feb| 0816 45 N/A 975 N/A 6.2 905 DK N/A
2-Feb| 0745 44 N/A 1052 N/A 5.7 903 DK N/A
3-Feb| 0812 40 N/A 988 N/A 57 903 DK N/A
4-Feb| 0835 42 N/A 1003 N/A 5.7 904 DK N/A
5-Feb| 0830 37 N/A 1063 N/A 5.8 906 DK N/A
6-Feb| 0804 42 N/A 970 N/A 5.8 909 DK N/A
1 Gamma scan instruments used for confirmation or verification surveys require a post check-in
Reviewed By: ) Date:  2/¢//¢




Environmental Restoration Group, Inc.
i 1 ¥ 8809 Washington St NE. Suite 150
E€ERG Certificate of Calibration Albuquerque. NM 87113
(505) 298-4224

Calibration and Efficiency Determination voorer ERGoffics.cori

Meter: Manufacturer: Ludlum Model Number: 2221r Serial Number: 190171
Detector: Manufacturer: Ludlum Model Number: 44-9 Serial Number: PR084357
] Mechanical Check ¥ THR/WIN Operation HV Check (+/-2.5%): ¥ 500V « 1000V ¥ 1500V
V| F/S Response Check v Reset Check Cable Length: ¥ 39-inch ' | 72-inch | | Other:
v Geotropism v Audio Check
W Meter Zeroed ¥ Battery Check (Min 4.4 VDC) Barometric Pressure: 24.85 inches Hg
Source Distance: ¥ Contact | 6 inches __ Other: Threshold: 40 mV Temperature: 73 F
Source Geometry: | Side ¥ Below | Other: Window: Relative Humidity: 20 %
Instrument found within tolerance: ¥ Yes [ No
ot . " - ) Integrated
Range/Multiplier Reference Setting As Found Reading Meter Reading 1-Min. Count Log Scale Count
x 1000 400 400 kepm 400 kepm 401293 400 kepm
x 1000 100 100 kepm 100 kepm 100 kepm
x 100 400 400 kepm 400 kepm 40157 400 kepm
x 100 100 100 kepm 100 kepm 100 kepm
x 10 400 400 kepm 400 kepm 4017 400 kepm
x 10 100 100 kepm 100 kepm 100 kepm
| 400 400 cpm 400 cpm 402 400 cpm
% 100 100 cpm 100 cpm 100 cpm
Gross Tc-99 counts (cpm): 2481 Gross Sr/Y-90 counts (cpm)
Background counts (cpm): 54 Background counts (cpm):
Net Tc-99 Counts (cpm): 2427 Net Sr/Y-90 counts (cpm):
Comments:
Reference Instruments and/or Sources:
Ludlum pulser serial number: ~197743 ¥ 201932 Fluke multimeter serial number: 8749012
"] Alpha Source: Th-230 @ 12,800 dpm (1/4/12) sn: 4098-03 _ Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03
¥ Beta Source:  Tc (@ 17,700 dpm (1/4/12) sn: 4099-03 __ Other Source:
Calibrated By: \ Calibration Date:  J-£ =7 ¢ Calibration Due: j-z -, s~
Reviewed By: ) = Review Date: {
eviewed By Cﬂﬁ/ eview Date //6/ 17/
This calibration conforms to the requirements and acceptable calibration conditions of ANSI N3234 - 1997



AVES]

DAILY CHECK-IN OF DOSE RATE INSTRUMENTS (IN USE INSTRUMENTS) DATE (MO/YR): Jan/Feb 2014
Source Acceptance Criteria Model Number Cal. Due
Type Cs-137 Source QC Units: Scale Meter M19 144026 5/14/2014
Number 235 40 Micro R/hr X 50 Detector n/a n/a n/a
Date Time Reading Pre-op Check Bat Check Initial Comments
31-Jan 0731 39 X X DK
1-Feb 0820]| 40 X X DK
2-Feb 0740 38 X X DK
3-Feb 0805 40 X X DK
4-Feb 1040 40 X X DK
5-Feb 0838 40 X X DK
6-Feb 0802 40 X X DK
Reviewed By: Date: -Z/ g / /Y

/Designee

HP-31 Revision 0
ATTACHMENT 8




Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

“ ant " : 501 Oak Street 10744 Dutchtown Road
Sc’e“‘:ﬂ;f:;;‘;‘f:s“'a’ CERTIFICATE OF CALIBRATION 325_235_58494 = R
Sweetwater, TX 79556, U.S.A. Knoxvilie, TN 37932, U.S.A.

CUSTOMER ERG ORDER NO. 20222110/391641
Mfg. Ludlum Measurements, Inc. Model 19 Serial No. /¥ %p24
Mfg. Model Serial No.
Cal. Date 14-May-13 Cal Due Date 14-May-14 Cal. Interval 1 Year  Meterface 202-016

T 75 °F RH 33 % Alt 706.8 mm Hg

Check mark  [Vpplies to applicable instr. and/or detector IAW mfg. spec.
[] New Instrument Instrument Received ~ [] Within Toler. +-10% [} 10-20% [ ] Out of Tol. E(Requiring Repair  [_] Other-See comments

[yf Mechanical ck. [ Meter Zeroed [} Background Subtract [] Input Sens. Linearity

(] F/SResp.ck |y Resetck. [] Window Operation [/ Geotropism

[ Audio ck. [T] Alarm Setting ck. [ Batt. ck. (Min. Volt) 22 VDC

] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. /7 Calibrated in accordance with LMi SOP 14.9 rev 02/07/97.

: Threshold mV
Instrument Volt Set 5255 V InputSens. 5 3  mv Det Oper. Vv at mV  Dial Ratio =
[] HV Readout (2 points) Ref./Inst. / V  Ref./Inst. /

COMMENTS:

Gamma Calibration. GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING"  METER READING*
5000 4000 pR/hr o Yoo
5000 1000 pR/hr B i ___ leep
500 400 pR/hr= 76 “oo
500 100 uR/hr »020-G N loo
250 200 uR/hr= 38 100 Com. N/ 260
250 100 uR/hr & £ 160
50 2bpp com € & Y
50 /900 _com 2 & /0
25 __381p _cpm e - 20
25 953 cpm o P s

*Uncertainty within £ 10%  C.F. within £ 20%

50,25 Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING*

Digital Log
Regadout Scale

Ludium Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.

The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ Joss [ 280 [ j720 [ 1734 [#]781 [ 11131 [ J1e1s [ J1696 [ 5105 [ ]5717CO | _]5719CO
[eoe4s [ 70897 [ 173410 [JEs51 [ JESs52 [ G112 [ Jmses [ |S-3904 [ |S-1084 | T-304 [ | T879 | T1o081 [ | T10082 [ | Y982

1 Alpha S/N 7] Beta S/N [] Other

[/ m 500 SIN 189506 [] Oscilloscope S/N [ Multimeter S/N 94000441

Calibrated By: LD Bl w'j Date 4/ - ﬂla; 20(3

Reviewed By: M L\\ — Date \\\ N\‘\ 3 13

This certificate shall not be repreduced except in fuil withcut the wrtten aggreval of Luc um Measuremanis [nc AClInst. Passed Dielectric (Hi-Pot) and Cont nuity Test

FORN M22A 02/26/2013 P é = %
Ane P of ] omy | Failed:




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

8.,0.% 6233
P.O.# 1093
* Description of Standard:
Model No. DNS-14 Serial No. 5442-05 Isotope SEY¥=90
Electroplated on polished Ni disc, 0.79 mm thick.
Total diameter of 4.77 cm anc an active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proporticnal chamber.
Absolute counting of beta particles emitted in the hemisphere above the active surface was
verified by counting above, below, and at the operative voltage. The calibration 1is
traceable to NIST by reference to an NIST calibrated beta source S/N 4002-02

Measurement Result:

The observed beta count rate from the surface of the disc per minute (cpm) on the
calibration date was:

3,050 + 122

The total disintegration rate (dpm) assuming 40 % backscatter of beta particles from
the surface of the disc, was:

4,370 =+ 174 ( 0.00197 uCi)
The uncertainty of the measurement is 4 %, which is the sum of random counting error
at the 99% confidence level, and the estimated upper limit of systematic error in this

measurement.
Calibrated by: ART REUST Reviewed by;,;féi:;,gézl—Zéfl\
Calibraticn Technician: fczz)quéZibb¢sz;ZL—'é.A. Representativ;?\;iéiiils_a_ﬁ>~_L_J~\

Calibration Date: 3-28-2005 Reviewed Date: OR28oS

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com
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SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

S.0.# 3905
P.O.# 0423
Description of Standard:
Model No. DNS-11 Serial No. 4006-02 Isotope Th=230
Electroplated on polished SSs disc, 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 i

The radiocactive material 1is permanen*ly fixed to the disc by heat treatment without any
covering-over the active surface.

Measurement Method:

2pi alpha emission rate was measured using an internal gas flow proportional

De* Absolute counting of alpha particles emitted in the hemisphere above the
je face was verified by counting above, below, and at the operative voltage.

tion is traceable to NIST by reference to an NIST calibrated alpha scurce
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Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute (cpm) on
the calibration date was:

13,200 + 397
The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was:

26,100 i 783 ( 0.0118 uC1i
The uncertainty of the measurement is 3 %, which is the sum of random counting
errcr at the 99% confidence level, and the estimated upper limit of systematic error in
this measurement.

Calibrated by: ART REUST Reviewed byt\\Y&g;&éng__,__,A\_A\£—~\‘
¥

Date: 6-26-2002 Reviewed Date: é ’;7%9\
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Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com
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1.1.

1.2

American Veteran Environmental Services, Inc.
A Service Disabled Veteran Owned Small Business

1.0 SURVEY OBJECTIVES

Radionuclide ldentification by Portable Gamma Spectroscopy

The intent of this survey was to identify existing radioactivity by radionuclide at locations
recorded during the Gamma Radiation Scan Survey using a handheld radionuclide identifier such
as the FLIR Systems, identiFINDER. The identiFINDER is a handheld instrument that identifies
man-made and natural radionuclides and combines high sensitivity with a wide dose rate range.

Each area or object scanned by the identiFINDER will record the activity of the parent
radionuclide and its decay radionuclides. Each activity recording is compared to a radionuclide
library and matches the energy peaks of the recorded radionuclides to a known spectrum.
Similar to the spectrum below:

[ 1950’z graduation watch + Nal(Tl)
10° 4, ¥
I A Mg
] T e 1.24 MeV M5
1 \ i\ 1.76 MeV
uwy IDJ 51 \‘w"l A L
= 3 Pb
c
=] 186 ke t
O i
= 2
0 4 “pb
3 51 ke
E 4
Bi
10‘ - B09 keV
0
0= T T T T T
0 1000 2000 3000 4000 5000 6000
Energy (arb_units)

Table 1-1: Gamma Spectrum Example

The instrument has a dual purpose design to facilitate locating missing or offending sources and
then identifying the source via its gamma spectrometry and nuclide identification capability. The
identiFINDER is a complete digital gamma spectroscopy and dose rate system. It integrates
multi-channel analyzer, amplifier, high voltage power supply, and memory with an integral

scintillation and GM detector.

Radionuclide Identification and Location Objectives

AVESI completed the Radionuclide Identification/characterization study and proposed to survey
a minimum of 25 predetermined locations at the Peck Iron and Metal site with the identiFINDER
to record gamma spectroscopy data and dose rates. Each location required:

e Physically locating and retrieving source objects or soil sample
e Gamma spectroscopy process:

0 10 minute relative background

0 10 minute known (Check Source)

0 10 minute unknown (Obtained Object or Area)
e Source object returned to location

Page 4
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e Personnel frisk.

The identiFINDER stores the gamma spectroscopy data for each location within the handset
until post processing of the data is completed. Data was transferred to an external hard drive
two times per day. Dose rates were recorded on contact at the highest activity location of each
object or soil sample and entered into a Microsoft Excel spreadsheet.

AVESI completed the Radionuclide Identification/Characterization Survey by providing a final
report detailing the results of the survey at each location including:

e Gamma spectrum for each location

e Dose rates up to 100 milliRem/hour (mRem/hr).

e Radionuclide(s) identification

e Depth of source object below ground surface

e Gamma activity readings

e Object Identification if possible

The pre-determined sample locations were locations that were identified as having elevated
activity in excess of 2 x background during the gamma radiation scan survey. All proposed
gamma spectroscopy sample locations are depicted on Figure A: All Proposed Gamma
Spectroscopy Sample Locations. Each Survey Unit contains the following elevated areas of
activity (sample locations may represent one or many anomalies):

e In Survey Unit 1, Seven (7) of the 7 anomalies were inspected and sampled. (Figure 1-1:
Peck Iron and Metal SU 1 Gamma Spectroscopy Sample Locations)

e In Survey Unit 2, Eight (8) of the 8 anomalies were inspected and sampled. (Figure 1-2:
Peck Iron and Metal SU 2 Gamma Spectroscopy Sample Locations)

e In Survey Unit 3, Six (6) of the 6 anomalies were inspected and sampled. (Figure 1-3:
Peck Iron and Metal SU 3 Gamma Spectroscopy Sample Locations)

e In Survey Unit 4, Six (6) of the 6 anomalies were inspected and sampled. (Figure 1-4:
Peck Iron and Metal SU 4 Gamma Spectroscopy Sample Locations)

e In Survey Unit 5, eleven (11) of the 31 anomalies were inspected and sampled. (Figure
1-5: Peck Iron and Metal SU 5 Gamma Spectroscopy Sample Locations)

There were a total of 39 potential sample locations and 2 discretionary sample locations. AVESI
committed to a minimum of 25 gamma spectroscopy analyses to be performed. However,
background efficiency adjustments created additional time for AVESI to complete all 39
locations as well as the 2 discretionary locations. All sampling activity to date are summarized in
Table A: All Survey Units Sampling Summary.

AVESI Radionuclide Identification Report May 2014 Page 5
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2.0 SURVEY METHODS
2.1. Background

Each individual sample location may have differing backgrounds due to many factors. For this
reason a relative background reading was collected prior to reading each areas object or sample.
In the event a natural background reading cannot be acquired by the identiFINDER, the
identiFINDER will be moved to a location where a relative natural background can be achieved
and soil samples and objects will be brought to the identiFINDER.

2.2. Source Check

A periodic source check with a known source, such as a Cesium 137 (Cs-137) button source,
shall be performed to ensure accurate response and proper function of the identiFINDER.

2.3. Sample Survey

At each location AVESI performed the following tasks in this order:
1. Retrieve object or soil sample
Record the depth of the object or soil sample
Perform gamma spectroscopy (Identify Radionuclides)
Collect a dose rate reading of the object or soil sample (Estimate Absorbed Dose)

vk we

Perform a gamma survey of the location where the object or soil sample was obtained
(Identifies Gamma Activity)
6. Return the object or soil sample to its original location

Each sample location yielded a radioactive object or soil sample that was subjected to gamma
spectroscopy analysis which determines radionuclides present within each sample. After the
object or soil sample has been obtained the depth of the object or sample was recorded. A
gamma radiation survey of the sample location was completed to determine the existence of
additional objects or the possibility of residual soil contamination. Each object or sample was
gamma spectroscopy analyzed, on contact, at the highest established dose rate. All objects or soil
samples were placed in a zip lock container or equivalent to reduce the potential for spreading
contamination and reduce the risk of cross contamination of the samples.

Once the gamma spectroscopy analysis, dose rate readings and gamma radiation surveys were
complete, all objects and soil samples were returned to the sample location and buried at the
same depth it was removed.

2.4. Quality Assurance

Radiological instrumentation and associated detectors were calibrated (annually) using National
Institute of Standards and Technology (NIST) traceable sources and calibration equipment.
Check Source Certificates, Instrument Calibration Certificates, Instrument Initial Check In

AVESI Radionuclide Identification Report May 2014 Page 6
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paperwork, and Daily Response Check Log are in Attachment G: Instrumentation
Documents.

Instrumentation was calibrated in accordance with guidance contained in American National
Standards Institute (ANSI) N323 (ANSI, 1978) and manufacturers’ instructions.

AVESI Radionuclide Identification Report May 2014 Page 7
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3.0 SURVEY SUMMARY

The gamma spectroscopy survey was initiated at location SU-5-01-RI. The identiFINDER was
not able to achieve a stable background and consequently, was relocated to a known stable natural
background area (work Trailer). Therefore, all objects and samples were brought to the work
trailer for gamma spectroscopy analysis. A plastic bin was dedicated to each survey unit where
each object or soil sample was individually containerized prior to placing it in the bin.

3.1. Survey Unit 1 (SU-1)

A total of seven (7) objects were collected from 7 sample locations and gamma spectroscopy
surveyed in SU-1. All objects were small pieces of tubing or plastic coating located within the
top 6 inches of soil or crushed debris. All objects were similar in shape and varied in size.
Three of the objects were brown in color and 4 were light tan. The gamma spectroscopy survey
resulted in the identification of the radionuclide Radium 226 (Ra-226) for all objects surveyed.
For the full spectrum analysis and object photos refer to Attachment A: SU-1 Gamma
Spectrums and Photos.

A gamma radiation activity survey was completed at locations where object(s) were obtained.
Gamma radioactivity remaining after objects have been removed indicates the possibility of
other remaining objects or soil contamination. In SU-1, none of the sample locations had
gamma radioactivity remaining once the objects were removed.

Table 3-1: SU-1 Spectrum Results and Dose Rates

Activity

Gamma Spectrum Spectrum Gamma Spec Dose Rate Identified Remaining Post

Sample Number (RI) | Number | Object Description (uRem/hr) Radionuclide Sampling (Y/N)
SU-1-01-RI 322 small brown tubing 450 Radium 226 N
SU-1-02-RI 324 small brown tubing 450 Radium 226 N
SU-1-03-RI 326 small brown tubing 800 Radium 226 N
SU-1-04-RI 328 small tan tubing 1,600 Radium 226 N
SU-1-05-RI 330 small tan tubing 800 Radium 226 N
SU-1-06-RI 332 small tan tubing 1,500 Radium 226 N
SU-1-07-RI 334 small tan tubing 1,000 Radium 226 N

* Spectrum 320 is a background survey
** Spectrum 336 is the Cs-137 source response check
*** Shaded rows indicate soil samples from previous event

AVESI Radionuclide Identification Report May 2014 Page 8
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3.2. Survey Unit 2 (SU-2)

A total of five (5) objects and four (4) soil samples were collected from 8 sample locations and
gamma spectroscopy surveyed in SU-2. All objects were located in the top six inches of soil or
crushed debris. These objects include soil, plastic, plastic deck marker, metal and decaying
pieces of metal. The gamma spectroscopy survey resulted in the identification of the
radionuclide (Ra-226) for all objects surveyed. For the full spectrum analysis and object photos

refer to Attachment B: SU-2 Gamma Spectrums and Photos.

A gamma radiation activity survey was completed at locations where object(s) were obtained.
Gamma radioactivity remaining after objects have been removed indicates the possibility of
other remaining objects or soil contamination. In SU-2, all of the sample locations had gamma
radioactivity remaining once the objects were removed with the exception of SU-2-08-RI. In
addition, SU-2-03-RI(1) plastic material was removed from the sample location and activity still
remained at the sample origin therefore, a soil sample (SU-2-03-RI(2)) was obtained for gamma
spectroscopy analysis.

Table 3-2: SU-2 Spectrum Results and Dose Rates

Activity
Remaining
Gamma Spectrum Spectrum Gamma Spec Dose Rate Identified Post Sampling
Sample Number (RI) Number | Object Description (uRem/hr) Radionuclide (Y/N)
SU-2-01-RI 302 soil 210 Radium 226 Y
SU-2-02-RI 304 piece of metal 500 Radium 226 Y
SU-2-03-RI(1) 306 plastic material 250 Radium 226 Y
SU-2-03-RI(2) 308 soil 80 Radium 226 Y
SU-2-04-RI 310 piece of metal 14,000 Radium 226 Y
SU-2-05-RlI 312 soil 35 Radium 226 Y
SU-2-06-RlI 314 soil 25 Radium 226 Y
SU-2-07-RI 316 piece of metal 130 Radium 226 Y
SU-2-08-Rl 318 deck marker 6,200 Radium 226 N
* Spectrum 298 is a background survey
** Spectrum 300 is the Cs-137 source response check
*** Shaded rows indicate soil samples from previous event
AVESI Radionuclide Identification Report May 2014 Page 9
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3.3. Survey Unit 3 (SU-3)

A total of six (5) objects and (2) soil sample were collected from 6 sample locations and gamma
spectroscopy surveyed in SU-3. All objects were located in the top six inches of soil or crushed
debris. These objects include soil, unknown device, eroded metal, melted metal, soil (clay), and a
piece of a rock. The gamma spectroscopy survey resulted in the identification of the
radionuclide Ra-226 for all objects surveyed. For the full spectrum analysis and object photos

refer to Attachment C: SU-3 Gamma Spectrums and Photos.

A gamma radiation activity survey was completed at locations where object(s) were obtained.
Gamma radioactivity remaining after objects have been removed indicates the possibility of
other remaining objects or soil contamination. In SU-3, five locations had gamma radioactivity
remaining once the objects were removed. Soil sample SU-3-01-RI(1) was collected from
around the unknown device in object SU-3-01-RI(2).

Table 3-3: SU-3 Spectrum Results and Dose Rates

Gamma Spectrum Activity
Sample Number Spectrum Gamma Spec Dose Identified Remaining Post
(RI) Number | Object Description Rate (uRem/hr) Radionuclide Sampling (Y/N)
SU-3-01-RI(1) 281 soil 8 Non Detect N
SU-3-01-RI(2) 283 unknown device 3,800 Radium 226 Y
SU-3-02-RI 285 corroded metal 1,700 Radium 226 Y
SU-3-03-RI 287 unknown device 3,600 Radium 226 Y
SU-3-04-RI 289 chunk 9,000 Radium 226 Y
SU-3-05-Rl 291 clay like soil 430 Radium 226 Y
SU-3-06-Rl 293 chunk of rock 1,000 Radium 226 N

** Spectrum 295 is the Cs-137 source response check
*** Shaded rows indicate soil samples from previous event
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3.4. Survey Unit 4 (SU-4)
A total of six (6) objects were collected from 6 sample locations and gamma spectroscopy

surveyed in SU-4. All objects were located in the top six inches of soil or crushed debris. These
objects include a liquid filled gauge, four (4) small button type objects and one piece of corroded
metal. The gamma spectroscopy survey resulted in the identification of the radionuclide Ra-226
for all objects surveyed. For the full spectrum analysis and object photos refer to Attachment
D: SU-4 Gamma Spectrums and Photos.

A gamma radiation activity survey was completed at locations where object(s) were obtained.
Gamma radioactivity remaining after objects have been removed indicates the possibility of
other remaining objects or soil contamination. In SU-4, none of the sample locations had
gamma radioactivity remaining once the objects were removed.

Table 3-4: Spectrum Results and Dose Rates

Activity Remaining
Gamma Spectrum Spectrum Gamma Spec Dose Identified Post Sampling
Sample Number (RI) Number Object Description Rate (mRem/hr) Radionuclide (Y/N)
SU-4-01-RI 267 large gauge 100 Radium 226 N
SU-4-02-RI 269 small button 1,700 Radium 226 N
SU-4-03-RI 271 small button 1,350 Radium 226 N
SU-4-04-RI 273 small button 1,150 Radium 226 N
SU-4-05-RI 275 small button 3,600 Radium 226 N
SU-4-06-RlI 277 corroded metal 260 Radium 226 N

* Spectrum 265 is a background survey
** Spectrum 279 is the Cs-137 source response check
**% Shaded rows indicate soil samples from previous event
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3.5. Survey Unit 5 (SU-5)

A total of eleven (11) objects were collected from 12 sample locations and gamma spectroscopy
surveyed in SU-5. All objects were located in the top six inches of soil or crushed debris with
the exception of SU-5-12-RI and SU-5-06-RI. Sample SU-5-12-RI was obtained below a drain
or sewer pipe and SU-5-06-RI was under water and not accessible. Objects in this survey unit
include deck markers, small button type objects, a glass bulb or light fixture, soil, plastic, wood,
and metal. The gamma spectroscopy survey resulted in the identification of the radionuclide Ra-
226 for all objects surveyed. For the full spectrum analysis and object photos refer to
Attachment E: SU-5 Gamma Spectrums and Photos.

A gamma radiation activity survey was completed at locations where object(s) were obtained.
Gamma radioactivity remaining after objects have been removed indicates the possibility of
other remaining objects or soil contamination. In SU-5, three of the sample locations had
gamma radioactivity remaining once the objects were removed.

Table 3-5: SU-5 Spectrum Results and Dose Rates

Activity Remaining
Gamma Spectrum Spectrum Gamma Spec Dose Identified Post Sampling

Number (RI) Number Object Description Rate (mRem/hr) Radionuclide (Y/N)
SU-5-01-RlI 238 glass bulb 3,000 Radium 226 Y
SU-5-02-RlI 242 deck marker badge 220 Radium 226 N
SU-5-03-RI 244 small button 1,100 Radium 226 N
SU-5-04-RI 246 soil 130 Radium 226 Y
SU-5-05-RI 248 deck marker 6,700 Radium 226 N
SU-5-06-RI N/A N/A N/A N/A N/A
SU-5-07-RI 250 small button 1,850 Radium 226 N

small piece of N
SU-5-08-Rl 252 plastic 50,000 Radium 226
SU-5-09-RI 254 small button 2,400 Radium 226 N
SU-5-10-RI 256 deck marker 6,500 Radium 226 N
SU-5-11-RI 258 small button 2,500 Radium 226 N
SU-5-12-Rl 260 wood and metal 800 Radium 226 Y

* Spectrum 236 is a background survey
** Spectrum 240 and 262 are the Cs-137 source response checks
*** Shaded rows indicate soil samples from previous event

AVESI Radionuclide Identification Report May 2014
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3.6. Discretionary Sample Locations
Two (2) discretionary sample locations were gamma spectroscopy surveyed. Both samples were
located in close proximity to Elizabeth River. These gamma spectroscopy samples were
completed via in-situ. Both locations were negative for gamma emitting radionuclides. For the
full spectrum analysis refer to Attachment E: Discretionary Sample Location Gamma
Spectrums.

Table 3-6: Discretionary Spectrum Results and Dose Rates

Spectru Activity Remaining
Gamma Spectrum m Gamma Spec Dose Identified Post Sampling
Number (RI) Number | Object Description Rate (mRem/hr) Radionuclide (Y/N)
Desc-01-RI 341 soil (in situ) 8 Non Detect N/A
Desc-02-RI 344 soil (in situ) 8 Non Detect N/A
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4.0 SURVEY RESULTS

Gamma spectroscopy sample results in this section are summarized and discussed in two sections, the
“Gamma Spectroscopy Results and Dose Rates” section summarizes the results of each survey unit and
identifies radionuclide(s) and reports a range for exposure dose rates in gRem/hr. The “Gamma
Radioactivity Survey Results” section summarizes the radioactivity at each location in the survey unit
ultimately recording areas of possible residual soil contamination or the presence of additional radioactive
objects.

4.1. Survey Unit 1

4.1.1.In SU-1 a total of seven locations were identified for gamma spectroscopy analysis. All
seven locations contained objects that were removed from the sample locations. The
sample locations were then surveyed for gamma radioactivity and the objects were
subjected to gamma spectroscopy analysis and dose rate surveys.

4.1.1.1. Gamma Spectroscopy Results and Dose Rates
Of the seven objects that were gamma spectroscopy surveyed, all seven objects
had radioactivity consistent with Ra-226. The dose rates of these objects ranged
from 450 xRem/hr to 1,600 gRem/hr.

4.1.1.2. Gamma Radioactivity Survey Results
All seven sample locations were gamma radiation surveyed after objects with
radioactivity were removed. All seven locations had no radioactivity remaining
suggesting that there were no additional radioactive objects or residual soil
containing radioactivity at these locations.

4.2. Survey Unit 2

4.2.1.In SU-2 a total of eight locations were identified for gamma spectroscopy analysis. Only
five locations contained objects that were removed from the sample locations. Soil samples
were obtained at three locations where objects were not present. All sample locations were
then surveyed for gamma radioactivity and the objects and soil samples were subjected to
gamma spectroscopy analysis and dose rate surveys.

4.2.1.1. Gamma Spectroscopy Results and Dose Rates
Of the five objects and three soil samples that were gamma spectroscopy
surveyed, all objects and soil samples had radioactivity consistent with Ra-226.
The dose rates of these objects ranged from 25 pRem/hr to 14,000 pRem/hr.

4.2.1.2. Gamma Radioactivity Survey Results
All eight sample locations were gamma radiation surveyed after objects with
radioactivity were removed. One location had no radioactivity remaining
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suggesting that were no additional radioactive objects or residual soil containing
radioactivity were present at this location. Seven locations had activity remaining
suggesting that there are additional radioactive objects or residual soil
containing radioactivity at these locations.

4.3. Survey Unit 3

4.3.1.In SU-3 a total of six locations were identified for gamma spectroscopy analysis. Five
locations contained objects that were removed from the sample locations. A soil sample
was obtained at one location where an object was not present. One additional soil sample
(SU-3-01-RI(1)) was collected from around an unknown device (SU-3-01-RI(2)). All
sample locations were then surveyed for gamma radioactivity and the objects and soil
samples were subjected to gamma spectroscopy analysis and dose rate surveys.

4.3.1.1. Gamma Spectroscopy Results and Dose Rates
Of the five objects and two soil samples that were gamma spectroscopy
surveyed, five objects and one soil sample had radioactivity consistent with Ra-
226. The dose rates of these objects and soil samples ranged from 430 zRem/hr
to 9,000 #Rem/hr.
One soil sample, SU-3-01-RI(1), collected around the unknown device, contained
no radioactivity and a dose rate consistent with background of 8 gRem/hr.

4.3.1.2. Gamma Radioactivity Survey Results
All six sample locations were gamma radiation surveyed after objects and soils
samples with radioactivity were removed. One location had no radioactivity
remaining suggesting that there is no additional radioactive objects or residual
soil containing radioactivity at this location. Six locations had radioactivity
remaining suggesting that there were additional radioactive objects or residual
soil containing radioactivity at these locations.

4.4. Survey Unit 4

4.4.1.In SU-4 a total of six locations were identified for gamma spectroscopy analysis. All six
locations contained objects that were removed from the sample locations. All sample
locations were then surveyed for gamma radioactivity and the objects were subjected to
gamma spectroscopy analysis and dose rate surveys.

4.4.1.1. Gamma Spectroscopy Results and Dose Rates
Of the six objects that were gamma spectroscopy surveyed, all six objects had
radioactivity consistent with Ra-226. The dose rates of these objects and soil
samples ranged from 100 #Rem/hr to 3,600 #Rem/hr.
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Gamma Radioactivity Survey Results

All six sample locations were gamma radiation surveyed after objects with
radioactivity were removed. All six locations had no radioactivity remaining
suggesting that no additional radioactive objects or residual soil containing
radioactivity remains.

4.5.1.In SU-5 a total of twelve locations were identified for gamma spectroscopy analysis. Ten
locations contained objects that were removed from the sample locations. A soil sample
were obtained at one location where an object was not present. One location (SU-5-06-RI)
was under water and not accessible and therefore not sampled. All sample locations were
then surveyed for gamma radioactivity and the objects were subjected to gamma
spectroscopy analysis and dose rate surveys.

4.5.1.1.

4.5.1.2.

Gamma Spectroscopy Results and Dose Rates

Of the 11 objects and soil samples that were gamma spectroscopy surveyed, all
eleven objects had radioactivity consistent with Ra-226. The dose rates of these
objects and soil samples ranged from 130 pRem/hr to 50,000 #Rem/hr.

Gamma Radioactivity Survey Results

All eleven sample locations were gamma radiation surveyed after objects with
radioactivity were removed. Eight locations had no radioactivity remaining
suggesting that no additional objects or residual soil containing radioactivity
remains. Three locations had radioactivity remaining suggesting that there were
additional radioactive objects or residual soil containing radioactivity.

4.6. Discretionary Sample Locations

4.6.1. Two discretionary sample locations were identified for gamma spectroscopy analysis.
These two sample locations were near the Elizabeth River. No objects were removed and no

soil was sampled. A gamma spectroscopy analysis was completed via in-situ.

4.6.1.1.

Gamma Spectroscopy Results and Dose Rates

Two locations were analyzed by gamma spectroscopy via in situ survey. No soil
was removed and no objects were obtained. The gamma spectroscopy instrument
was not able to detect any radioactivity present at either discretionary location.
The dose rates obtained at each location was 8 gRem/hr which is consistent with
background.
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4.6.1.2. Gamma Radioactivity Survey Results
Due to these samples being analyzed via in situ, no gamma radioactivity survey
data was obtained.
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5.0 CONCLUSION

5.1. Gamma Spectroscopy
The discretionary locations where the gamma spectroscopy was performed via in situ, near the
Elizabeth River were excluded from this conclusion. The discretionary sample locations were
generated randomly without any indication of radioactivity. All other locations were selected
due to radioactivity present and the need for radionuclide identification.

AVESI committed to a minimum of 25 gamma spectroscopy analyses to be performed. There
was a total of 39 potential sample locations and 2 discretionary sample locations. The decision
to bring the objects and soil samples to the work trailer, as discussed in section 3.0, was a more
efficient way to complete the gamma spectroscopy analyses. Therefore, of the 39 potential
gamma spectroscopy sample locations, AVESI was able to complete 38. Two discretionary
samples were also completed bringing the total gamma spectroscopy analysis to 40.

A total of 40 gamma spectroscopy analyses were performed at 39 predetermined locations across
5 survey units. One sample (SU-5-06-RI) was not accessible due to standing water. Two
additional soil samples were obtained, one on SU-2 and one on SU-3. Object sample (SU-2-03-
RI(1)) was removed and radioactivity remained at the sample location. Soil sample (SU-2-03-
RI(2)) was obtained to confirm the soil contamination. Object (SU-3-01-RI(2)) was removed.
The interior of the device contained a large amount of soil. The soil was collected as sample
(SU3-01-RI(1)) and gamma spectroscopy was performed.

Of the 40 gamma spectroscopy analyses completed, 39 displayed radioactive energies consistent
with Ra-226. One sample (SU3-01-RI(1)) contained no detectable radioactivity.

Of the 40 gamma spectroscopy analyses, 33 were objects and 7 were soil samples and of the 38
locations where objects or soil samples were removed 16 locations had radioactivity remaining
in the sample location suggesting additional objects or soil contamination.

5.2. Dose Rates
The dose rates for each object or soil sample were attained at the highest gamma activity point
reading possible. Of the 38 locations, the highest dose rate was obtained on an object in SU-5 at
50,000 puRem/hr. The lowest dose rate, other than non-detect samples, was attained in SU-2 at
25 uRem/hr.

5.3. Radium 226
In the past Radium has been used to produce neutron sources, luminous paints, luminous dials
and medical radioisotopes, etc... Ra-226 has a half-life of approximately 1600 years and
gamma X-ray energy of 186 keV. Ra-226 undergoes decay by alpha to Radon 222 (Rn-222)
then Polonium 218 (Po-218) and so on. As seen below:
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Radium-226 Decay Chain
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The Gamma Spectroscopy analysis identified Radium 226 by its gamma energy of 186.1 keV
and correlating daughter product energies as well. Gamma energy peaks that identify Radium
226 are:

e Ra226 —» 186.1 keV

e Pb214 —» 352 keV

e Bi2l4 —» 609 keV

e Bi2l4 —» 1120keV

e Bi2l4 —> 1764 keV
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6.0 RECOMMENDATIONS

6.1.1.Radiation Protection Program
It is recommended that a Radiation Protection Program (RA) with a site Radiation
Protection Plan (RPP) be developed and implemented to assist and protect the public and
site personnel during future intrusive soil activities. The RPP at a minimum should include
sections addressing radiological hazards, radiological controls, training, dosimetry,
monitoring, and posting and labeling.

6.1.2.Dose Assessment
It is recommended that a dose assessment be conducted based on current survey data for the
reasonable maximally exposed scenario group (critical group). For example, what is the
dose to a transient who accesses uncontrolled areas of the property? This dose assessment
can be refined using data identified during further surveys.

6.1.3.Health Physics Support
It is recommended that all future soil intrusion work is supported by the radiation
protection plan and health physicists (HP).

6.1.4.Radioactive Materials Storage Area
It is recommended that a temporary Radioactive Materials Storage Area (RMSA) be
established in the rear of the property.

6.1.5.Radioactive Materials Control
It is recommended that all known areas of elevated activity that are not controlled (SU-2)
within the fenced area of Peck Iron and Metal be removed and stored within the fenced
area.
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ATTACHMENT A: SU-1 GAMMA SPECTRUMS AND PHOTOS
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Spectrum 334: SU-01-07-RI
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Survey Unit 2

Spectrum 298: Background
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Spectrum 300: Cs-137 Source Check
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Spectrum 302: SU 02-01-RI (210 pRem/hr.)
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Spectrum 304: SU 02-02-RI (500 pRem/hr.)
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Spectrum 306: SU 02-03-RI(1) (250 uRem/hr.)
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Spectrum 308: SU 02-03-RI(2) (80 uRem/hr.)
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Spectrum 310: SU 02-04-RI (14,000 pRem/hr. or 14mRem/hr.)
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Spectrum 312: SU 02-05-RI (35 pRem/hr.)
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Spectrum 314: SU 02-06-RI (25 pRem/hr.)
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Spectrum 316: SU 02-07-RI (130 pRem/hr.)
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Spectrum 318: SU 02-08-RI (6,200 pRem/hr. or 6.2 mRem)
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Survey Unit 3
Spectrum 281: SU-03-01-RI(1) (8 uRem/hr.)
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Spectrum 283: SU-03-01-RI(2) (3,800 pRem/hr. or 3.8 mRem/hr.)
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Spectrum 285: SU-03-02-RI (1,700 pRem/hr. or 1.7 mRem/hr.)
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Spectrum 287: SU-03-03-RI (3,600 uRem/hr. or 3.6 mRem/hr.)
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Spectrum 289: SU-03-04-RI (9,000 uRem/hr. or 9 mRem/hr.)
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Spectrum 291: SU-03-05-RI (430 uRem/hr.)
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Spectrum 293: SU-03-06-RI (1,000 uRem/hr. or 1 mRem/hr.)
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Spectrum 295: Cs-137 Check Source (440 pRem/hr.)
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Survey Unit 4
Spectrum 265: Background (8 pRem/hr.)
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Spectrum 267: SU-04-01-RI (100 pRem/hr.)
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Spectrum 269: SU-04-02-RI (1,700 pRem/hr.)
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Spectrum 271: SU-04-03-RI (1,350 pRem/hr.)
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Spectrum 273: SU-04-04-RI (1,150 pRem/hr.)
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Spectrum 275: SU-04-05-RI (3,600 pRem/hr. or 3.6 mRem/hr.)
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Spectrum 277: SU-04-06-RI (260 pnRem/hr.)
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Spectrum 279: Cs-137 Check Source (440 uRem/hr.)
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Survey Unit 5

Spectrum 236: Background (8 ptRem/hr)
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Spectrum 238: SU-05-01-RI (3,000 uRem/hr or 3 mRem/hr)
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Spectrum 240: Cs-137 Check Source (440 pRem/hr)
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Spectrum 242: SU-05-02-RI (220 puRem/hr)
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Spectrum 244: SU-05-03-RI (1,100 pRem/hr)
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Spectrum 246: SU-05-04-RI (130 puRem/hr)
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Spectrum 248: SU-05-05-RI (6,700 uRem/hr or 6.7 mRem/hr)
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Spectrum 250: SU-05-07-RI (1,850 uRem/hr or 1.85 mRem/hr)
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Spectrum 252: SU-05-08-RI (50,000 pRem/hr or 50 mRem/hr)
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Spectrum 254: SU-05-09-RI (2,400 uRem/hr or 2.4 mRem/hr)
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Spectrum 256: SU-05-10-RI (6,500 uRem/hr or 6.5 mRem/hr)
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Spectrum 258: SU-05-11-RI (2,500 uRem/hr or 2.5 mRem/hr)
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Spectrum 260: SU-05-12-RI (800 pRem/hr)
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Spectrum 262: Cs-137 Source Check (440 pRem/hr)
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Discretionary Spectrums

Spectrum 341: DISC-01-RI (8 pRem/hr)
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Spectrum 344: DISC-02-RI (8 pRem/hr)
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Certificate of Calibration

Calibration and Efficiency Determination

€RG

Meter:

Ludlum

Manufacturer:

Model Number: 2221r

Detector: Manufacturer: Ludlum

Model Number: 449

| THR/WIN Operation

W Reset Check

v| Audio Check

| Battery Check (Min 4.4 VDC)

¥ Mechanical Check
¥ F/S Response Check
v Geotropism

v Meter Zeroed

Cable Length:

Serial Number:

Serial Number:

HV Check (+/-2.5%): & 500V
# 39-inch —_ 72-inch

Environmental Restoration Group, Inc.
8809 Washington St NE. Suite 150
Albuquerque. NM 87113

(505) 2984224

www. ERGoffice.com

117636

 PR125466

¥ 1000V ¥ 1500V

"1 Other:
Barometric Pressure:  24.57 inches Hg
Temperature: 75 °F

Relative Humidity: 20 %

1-[2;?5??23“{ Log Scale Count
400185 400 kepm
100 kepm

40054 400  kepm
100 kcpm

4006 @ e

100 kepm

400 400 cpm

100 cpm

Source Distance: /Contact || 6 inches __ Other: Threshold: 40 mV
Source Geometry: | Side ¥ Below _ Other: Window.
Instrument found within tolerance: ¥ Yes __ No
Range/Multiplier Reference Setting "As Found Reading" Meter Reading
x 1000 400 400 kcpm 400 kepm
x 1000 100 100 kepm 100 kepm
x 100 400 400 kepm 400 kepm
x 100 100 100 kepm 100 kepm
x 10 400 400 kepm <00 kepm
x 10 100 100 kepm 100 kepm
x 1 400 400 cpm <00 cpm
x 1 100 100 cpm 100 cpm
Gross Tc-99 counts (cpm): 2486 Gross Sr/Y-90 counts (cpm)
Background counts (cpm): 63 Background counts (cpm):
Net Tc-99 Counts (cpm): 2423 Net Sr/Y-90 counts (cpm):
Comments:
Reference Instruments and/or Sources:
Ludlum pulser serial number: 197743 o~ 201932

U Alpha Source: Th-230 @ 12.800 dpm (1/4/12) sn: 4098-03
Beta Source: Tc-99 @ 17,700 dpm (1/4/12) sn: 4099-03

Fluke multimeter serial number: 8749012
__ Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03

__ Other Source:

Calibrated By: Calibration Date: ¢ -24-/y Calibration Due: ¢f~)4y~,;
/’
Reviewed By: Review Date: L{ / 24 /1 4
This calibration coaforms to the requirements and acospable calisranon conditions of ANSI N3234 - 199 —



° o . Environmental Restoration Group. Inc.
8809 Washi St NE. Suite 150
E€ENRG Certificate of Calibration o e <
(505) 298-4224

Calibration and Voltage Plateau e BR Gt coan

Meter: Manufacturer: Ludlum Model Number: 2221r Serial Number: 108846
Detector: Manufacturer: Ludlum Model Number: 44-10 Scrial Number: PR114540
+ Mechanical Check + THR/WIN Operation HV Check (1/-2.5%): & 500V » 1000V ¥ 1500V
o F/S Response Check o Reset Check Cable Length: / 39-inch [ | 72-inch gOther:
! Geotropism v Audio Check
W Meter Zeroed v Battery Check (Min 4.4 VDC) Barometric Pressure: 24.51 inches Hg
Source Distance: | |Contact ¥ 6 inches — Other: Threshold: 10 mV Temperature: 78 °F
Source Geometry:w/| Side  _ Below [ | Other: Window: Relative Humidity: 20 %
Instrument found within tolerance: ¥ Yes | No
Integrated
Range/Multiplier Reference Setting "As Found Reading" Meter Reading 1-Min. Count  Log Scale Count
x 1000 400 400 400 400175 400
x 1000 100 100 100 100
x 100 40 400 400 40030 400
x 100 10 100 100 100
x 10 4 400 400 4001 400
x 10 1 100 100 100
Xl 400 400 400 399 400
x 1 100 100 100 100
High Voltage Source Counts Background Voltage Plateau
700 60915
800 68735 140000
2
L Ly 72719 S Wl
A 100000
950 73422 ' 11741 80000 P
1000 74428 60000 =22
1050 77520 40000
1100 83660 20000
1150 94899 0 —r—
1200 117339 L S &S S

-~

Comments: HV Plateau Scaler Count Time = 1-min. Recommended HV = 950

Reference Instruments and/or Sources:

Ludlum pulser serial number: 97743 ¥ 201932 Fluke multimeter serial number: | 8749012

! Alpha Source: Th-230 @ 12.800 dpm (1/4/12) sn: 4098-03 ¥ Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn: 4097-03
[ Beta Source: , Tcf99 @ 17,700 dpm (1/4/12) sn: 4099-03 __ Other Source:

Calibrated By: Calibration Date: (/A ;//14 Calibration Due: 9/ _,// 5

Reviewed By: % M—, Date: L/ //é // 7/

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N3234 - 1997



environmental Restorabion
GHG Certificate of Calibration echoson e

(505) 298-4224

Calibration and Voltage Plateau www. ERGoffice.com

Meter/Detector;  Manufacturer: Ludlum Model Number: 2929 & 43-10-1  Serial Number: 157320 & P
& Mechanical Check ¥ THR/WIN Operation HV Check (+/-2.5%): ¥ 500V ¥ 1000V ¥ I
" | F/S Response Check | Reset Check Cable Length: o 39-inch [ | 72-inch [ Other:
[] Meter Zeroed .| Battery Check (Min 4.4 VDC) Alpha Threshold: 170 mV Barometric Pressure: 243
Source Distance: _ | Contact 6 inches ¥ Other: In Planchet Beta Threshold: 4mV Temperature: 75
Source Geometry:| | Side [ | Below # Other: In Planchet Beta Window: 46 mV  Relative Humidity: 20
Instrument found within tolerance: v Yes — No

Integrated 1-Min. Count  Integrated 1-Min. Count

"As Found" "Reading"
Range/Multiplier Reference Setting a 8 a i
x 1000 400 Kepm 399991 399997 399991 399997
x 100 40 Kepm 39993 39993 39993 39993
x 10 4 Kepm 4000 4000 4000 4000
x1 400 cpm 400 400 400 400
High Pot. Alpha Source Beta Source Background
Voltage Setting o B o B o B
700 3.92 3718 296 5 1849 2 30
750 4.12 4366 307 5 2566 0 59
800 4.36 4496 363 6 3361 1 65
850 4.56 4670 582 3 4162 1 73

Comments: HV Plateau Scaler Count Time = |-min. Recommended HV = 800. Pot. Setting = 4.36

Reference Instruments and/or Sources:

Ludlum pulser serial number: _ 97743 ¥ 201932 Fluke multimeter serial number 8749012
¥ Alpha Source: Th-230 @ 12,800 dpm (1/4/12) sn: 4098-03 | Gamma Source Cs-137 @ 5.2 uCi (1/4/12) sn
¥ Beta Source: @ 17,700 dpm (1/4/12) sn: 4099-03 __ Other Source:

Calibrated By: Calibration Date ‘{/fb/ “ Calibration Due ¢/ /

Reviewed By: W 4 l Zz': i Date: 4/ //é //4

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
“ Scientific and Industrial 501 Oak Street C 10744 Dutchtown Road
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 865-392-4601
Sweetwater, TX 79556, US.A.  Knoxville, TN 37932, USA
CUSTOMER  ERG . s ORDER NO. 20232212/397960
Mig. Ludlum Measurements, Inc.  Model 19 M senalNo. AR |<E |
Mfg. Model . Senal No
Cal. Date 21-Oct-13 Cal Due Date 21-Oct-14 Cal. Interval 1Year Msteriace 202-1070
Sheck mark [Vfipplies to applicable instr. and/or detector IAW mfg. spec. T 74 °F R= 44 % An 7048 mm Hg
[[] New Instrument Instrument Received E{ Within Toler. +-10% [] 10-20% [ | Outof Tol. [ ] Requinng Repair [] Other-See comments
[f Mechanical ck. [ Meter Zeroed [[] Background Subtract [] Input Sens. Lineanty
[ F/S Resp. ck [ Reset ck. [] Window Operation [] Geotropism
4 Audio ck. [[] Alarm Setting ck. [ Batt. ck. (Min. Volt) 22 VDC
[[] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. B’Caiibrated in accordance with LMi SOP 14.9 rev 02/07/57
Threshold mV
nstrument Volt Set 500 V Input Sens. 28 mV Det Oper. V at mV Dial Ratio =
[] HV Readout (2 points) Ref /Inst. 500 / s\ V  Ref/Inst. 1000 1002 V
COMMENTS:

Gamma Calibration: GM detectors positioned perpendicular to'source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
5000 4000 yR/hr I Te ) =0 ® O
5000 1000 uR/hr Qso 1IoO0D
500 400 yR/hr= 28 OO com = &) <00
500 100 yR/hr (®'e) 100D i
250 200 pR/hr = 3o Y4OD com aco ) 200
250 100 pyR/hr 10D 100
50 2,200 cpm I o = - S0 -
50 , 800 cpm I®) @)
25 3640 cpm =) o)
25 A\ cpm = e
*Uncertainty within = 10% C.F. within + 20% 50,25 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING®
Digital Log
Readout Scale

_udlum Measurements, Inc. certifies that the above instrument has been calitrated by standards traceabtie 10 the National institute of Standards and Technology, or o the calitration faciiSes of
asther International Standards Organization members, or have been derived from acceptec values of natural physical constants or have been desved oy T r=90 type of calibration i=chmcues
The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANS! N323-187% Sizte of Texas Calibration License No LO-"383

Reference Instruments and/or Sources: [ Jose [ J280 720 [ 73« 1781 __ 1131 [ st _ s _ 5105 [ |s7i7co [ s7eeco
[Jeos4s [ ]70897 [ 73410 [ Jess1 [ ]ess2 []G112 [Awmsss [Isase [Jstos¢ []T1304 [Ivere[ 710081 []T10082 [ ] vsse
[] Alpha S/N [ | BetaSIN [] Other
[ ™ 500 SIN 189491 ] Oscilloscope SIN f Multimeter SN 82250292
o m
S ~
Calibrated By: __1 > avine. MiokaS oate __ QIOCTIA 1D
E. %
Reviewed By: W u Dae al Uckr\3
This certificate shall not be reproduced except in full, without the written approval of Ludiu™ Measuresments, Inc i AT Inst : assec O nd Continuty Test
FORM C22A 02/26/2013 Page | of |  ©aly [] Falec



AVES]

HP-31 Revision 0

.-‘-u___
s = Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2221/44-10 # PR125466 DATE (MO/YR): April-14
Source Acceptance Criteria Model Number Cal. Due
Type SrY-90 Bkgrd. QC (cpm) range Source QC (cpm) range Meter 2221 1176366 4/24/2015
Number | 2148/90 44 to 66 3,014 to 4,522 Detector 44-10 PR125466 | 1/24/2015
’ h . | Pre-Use Source : Pre-Use HPT| Post HPT
Date Time Pre-use Bkg cpm Post Bkg cpm cpm Post Source cpm Bat Check HV Check Initials Initials !
24-Apr 730)| 58 3800 X X DK
25-Apr 730| 55 3711 X X DK
26-Apr 730| 54 3771 X X DK

1 Gamma scan instruments

Reviewed By:

d for confirmation or verification surveys require a post check-in

Date: 4/, A? v //;1




SAIC ST. LOUIS

HP-30 Rev. 1

Attachment 2
43-10-1 [nitial Instrument Check In

Meter Number: 157320 Detector Number: 157321

Meter Model: 2929 Detector Model: 43-10-1

Cal. Due: 4/16/2015 Cal. Due: | 4/16/2015
ALPHA Source Type: Th-230 Threshold: 180 mV
ALPHA Source #: 4006-02 High Voltage: 800
ALPHA Source Activity: 22,000
ALPHA Source count time: 1 Background count time: | 10 [(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): 29
ALPHA 7,997 1 Average Source (GCPM): 7,787
ALPHA 7,667 3 Average Net Source (NCPM): 7,784
ALPHA 7,740 2 Source Range (GCPM): 6,227 to 9,341
ALPHA 7,856 1 Background Range (CPM): -4.2 to 100
ALPHA 7,830 0 Determined Efficiency: 35.4%
ALPHA 7,800 3
ALPHA 7,760 it 20% of Bkg. 0.6
ALPHA 7,830 7 1 Standard Deviation of Bkg. 2.4
ALPHA 7,778 2 3 Standard Deviations of Bkg. 71
ALPHA 7,610 3
Beta / Gamma (circle one)
BETA Source Type: SrY-90 Threshold: 4 mV
BETA Source #: 2148/90 High Voltage: 800
BETA Source Activity: 10,733
BETA Source count time: 1 min. Background count time:| 1 minute  |(min)
BETA Source GCPM BKG CPM Average Bkg. (CPM): 420
BETA 4,443 429 Average Source (GCPM): 4,313
BETA 4,249 427 Average Net Source (NCPM): 3,893
BETA 4,419 424 Source Range (GCPM): 3,451 to 5176
BETA 4,314 435 Background Range (CPM): 387 to 454
BETA 4,230 409 Determined Efficiency: 36.3%
BETA 4,365 434
BETA 4,246 409 20% of Bkg. 84
BETA 4,259 409 1 Standard Deviation of Bkg. 11
BETA 4,208 406 3 Standard Deviations of Bkg. 34
BETA 4,399 420

Performed M Date: L'(!/ Z 7—/ [ Y

Reviewed Date: 5/,/ 27 !/ /4
Copy of 2929-157320 Inital Check-In and Daily QC Version 1.0 05/01/2003




AVESI HP-31 Rev. 0

Attachment 2
44-9 # FIll In Meter # Initial Instrument Check In |
Meter Number: 117636 Detector Number: PR125466
Meter Model: 2221 Detector Model: 44-9
Cal. Due: 4/24/2015 Cal. Due: 4/24/2015
ALPHA Source Type: Threshold:
ALPHA Source #: High Voltage:
ALPHA Source Activity:
ALPHA Source count time: Background count time: | |(min)
ALPHA Source GCPM BKG CPM Average Bkg. (CPM): #DIV/0!
ALPHA Average Source (GCPM); #DIV/0!
ALPHA Average Net Source (NCPM):  #DIV/0!
ALPHA Source Range (GCPM): #DIV/O!  to #DIV/0!
ALPHA Background Range (CPM): #DIV/IO!  to #DIV/0!
ALPHA Determined Efficiency: #DIV/0!
ALPHA
ALPHA 20% of Bkg. #DIV/0!
ALPHA 1 Standard Deviation of Bkg. #DIV/O!
ALPHA 3 Standard Deviations of Bkg.  #DIV/0!
ALPHA
Beta / Gamma (circle one)
BETA Source Type: SrY-90 Threshold: 40 mV
BETA Source #: 2148/90 High Voltage: 900 V
BETA Source Activity: 10,733
BETA Source count time: 1 min. Background count time:[ 1 minute  |(min)
BETA Source GCPM BKG CPM__ |Average Bkg. (CPM): 55
BETA 3,772 64 Average Source (GCPM): 3,768
BETA 3,736 60 Average Net Source (NCPM): 3,713
BETA 3,873 49 Source Range (GCPM): 3,014 to 4,522
BETA 3,753 39 Background Range (CPM): 44 to 66
BETA 3,776 57 Determined Efficiency: N/A
BETA 3,784 70
BETA 3,708 59 20% of Bkg. 11
BETA 3,839 44 1 Standard Deviation of Bkg. 10
BETA 3,704 47 3 Standard Deviations of Bkg. 30
BETA 3,735 62

Performed Byﬁf{éy‘/ Date: ‘f/'?-“{ff Yy

Date: 9/%"?// Y

2221(44-9)-117636 Initial Check-In and Daily Check-In Version 1.0 09/28/2010



AVES]T HP-31 Revision 0
—
, — Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2221/44-9 # PR125466 DATE (MO/YR): April-14
Source Acceptance Criteria Model Number Cal. Due
Type SrY-90 Bkgrd. QC (cpm) range Source QC (cpm) range Meter 2221 117636 4/24/2015
Number | 2148/90 44 to 66 3,014 to 4,522 Detector 44-9 PR125466 | 4/24/2015
. Pre-Use Source Pre-Use HPT| Post
o 1 1
Date Time Pre-use Bkg cpm Post Bkg cpm cpm Post Source cpm' || Bat Check | HV Check Initials Initials
24-Apr 730| 58 3800 X X DK
25-Apr 730 55 3711 X X DK
26-Apr 730 54 3771 X X DK
1 Gamma scan instruments use confirmation or verification surveys require a post check-in
Reviewed By: Date: _ ¢/r7/0¢




SAIC ST. LOUIS HP-30 Rev. 1
Attachment 2
43-10-1 Initial Instrument Check In
Meter Number: 157320 Detector Number: 157321
Meter Model: 2929 Detector Model; 43-10-1
Cal. Due: 4/16/2015 Cal. Due: 4/16/2015
ALPHA Source Type: Th-230 Threshold: 180 mV
ALPHA Source #: 4006-02 High Voltage: 800
ALPHA Source Activity: 22,000
ALPHA Source count time: 1 Background count time: | 10 ](min)
ALPHA [ Source GCPM BKG CPM__ |Average Bkg. (CPM): 29
ALPHA 7,997 1 Average Source (GCPM): 7,787
ALPHA 7,667 3 Average Net Source (NCPM): 7,784
ALPHA 7,740 2 Source Range (GCPM): 6,227 to 9,341
ALPHA 7,856 1 Background Range (CPM): -4.2 to 10.0
ALPHA 7,830 0 Determined Efficiency: 35.4%
ALPHA 7,800 3
ALPHA 7,760 7 20% of Bkg. 0.6
ALPHA 7,830 T 1 Standard Deviation of Bkg. 24
ALPHA 7,778 2 3 Standard Deviations of Bkg. 71
ALPHA 7,610 3
Beta / Gamma (circle one)
BETA Source Type: SrY-90 Threshold: 4 mV
BETA Source #: 2148/90 High Voltage: 800
BETA Source Activity: 10,733
BETA Source count time: 1 min. Background count time:[ 1 minute l(min)
BETA Source GCPM BKG CPM___ |Average Bkg. (CPM): 420
BETA 4,443 429 Average Source (GCPM): 4,313
BETA 4,249 427 Average Net Source (NCPM): 3,893
BETA 4,419 424 Source Range (GCPM): 3,451 to 5,176
BETA 4,314 435 Background Range (CPM): 387 to 454
BETA 4,230 409 Determined Efficiency: 36.3%
BETA 4,365 434
BETA 4,246 409 20% of Bkg. 84
BETA 4,259 409 1 Standard Deviation of Bkg. 11
BETA 4,208 406 3 Standard Deviations of Bkg. 34
BETA 4,399 420

Performed ByW

Date: tf/a od -'/’I &

Reviewed By:

(RPM /,&€st. RPM)

Copy of 2929-157320 Inital Check-In and Daily QC

Date: &/ /(LY z,&

Version 1.0 05/01/2003




HP-31 Revision 0

AVES/]
— Attachment 2
INSTRUMENTATION QC CHECK LOG METER: 2929/43-10-1 DATE (MO/YR): April-14
Meter Acceptance Criteria Alpha a
Cal. Due Bkgrd. QC (cpm) range Source QC (ncpm) range Source Type | Source Number Inst. Efficiency Inst. Avg. Bkgrd.
4/16/2015 Alpha Beta Alpha Beta Th-230 4006-02 35.4% 2.9
Detector 387 6,227 3,451 Beta B
Cal. Due to to to Source Type | Source Number Inst. Efficiency Inst. Avg. Bkgrd.
4/16/2015 454 9,341 5,176 SrY-90 2148/90 36.3% 420
Time Bkgrd. QC (cpm) Source QC (ncpm) Bat Check Qc’ HPT Comment
Beta Alpha Beta Sat/Unsat Sat/Unsat Initials
1000 6 437 7757 4285| x X DK

Reviewed By:

Supervisor upon failing the QC check two times in succession

Date:

4 /27 fr2

1 An unsatisfactory QC check requires the recording the resuit in the comment column and repeating the evaluation. Tag the instrument out of service and notify the HP
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Figure A: All Proposed Gamma Specroscopy Sample Locations
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Table A: All Survey Units Sampling Summary

Dose Rate on | Dose Rate @ Gamma
Gamma Contact 3 Feet Spectrum Gamma Spec

Rad Survey Soil Gamma Spec | Spectrum 44-10 CPM on | (Micro Rem) | (Micro Rem) | Size Sample Spectrum Dose Rate Identified

Flagged ID | Sample ID Sample ID ID Northing [ Easting Counting BKG=13 BKG=13 (sqft) Number (RI) | Number Object Description (uRem/hr) Radionuclide
SU1-01 SU1-01-RI 322 3461915 | 12124307 150K 140 15 >1 SU-1-01-RI 322 Small brown tubing 450 Radium 226
SU1-02 SU1-02-RI 324 3461951 | 12124304 210K 190 14 >1 SU-1-02-RI 324 Small brown tubing 450 Radium 226
SU1-03 SU1-03-RI 326 3461969 | 12124295 280K 28 16 >1 SU-1-03-RI 326 Small brown tubing 800 Radium 226
SU1-04 RAD-05 SU1-04-RI 328 3462000 | 12124298 550K 310 18 >2 SU-1-04-RI 328 Small tan tubing 1,600 Radium 226
SU1-05 SU1-05-RI 330 3461993 | 12124436 380K 420 18 >2 SU-1-05-RI 330 Small tan tubing 800 Radium 226
SU1-06 SU1-06-RI 332 3461881 | 12124360 290K 380 24 >2 SU-1-06-RI 332 Small tan tubing 1,500 Radium 226
SU1-07 RAD-04 SU1-07-RI 334 3461849 112124348 160K 180 24 >1 SU-1-07-RI 334 Small tan tubing 1,000 Radium 226
SU2-01 SU2-01-RI 302 3461396 | 12125595 210K 110 19 >1 SU-2-01-RI 302 Soil 210 Radium 226
SuU2-02 RAD-02 SU2-02-RI 304 3461368 | 12125600 28K 39 10 >1 SU-2-02-RI 304 Metallic Chunks 500 Radium 226
SU2-03 SU2-03-RI(1) 304 3461363 (12125581 310K 210 26 >1 SU-2-03-RI(1) 306 Piece of plastic like material 250 Radium 226
SU2-03 SU2-03-RI(2) 308 3461363 | 12125581 N/A N/A N/A N/A SU-2-03-RI(2) 308 Soil from around material 80 Radium 226
SU2-04 SU2-04-RI 301 3461350 | 12125572 85K 90 13 >1 SU-2-04-RI 310 Big chunk of metal 14,000 Radium 226
SU2-05 SU2-05-RI 312 3461375 |12125561 100K 110 23 >1 SU-2-05-RI 312 Soil 35 Radium 226
SU2-06 SU2-06-RI 314 3461219 12125616 42K 45 14 >1 SU-2-06-RI 314 Soil 25 Radium 226
SU2-07 RAD-03 SU2-07-RI 316 3461078 | 12125614 700K 900 60 >2 SU-2-07-RI 316 Metallic Chunks 130 Radium 226
SU2-08 RAD-01 SU2-08-RI 318 3461328 | 12125614 150K 60 19 >1 SU-2-08-RI 318 Deck Marker 6,200 Radium 226
SuU3-01 SU3-01-RI(1) 281 3461043 | 12124432 125K 120 14 >1 SU-3-01-RI(1) 281 Soil 8 Non Detect
SU3-01 SU3-01-RI(2) 283 3461043 | 12124432 N/A N/A N/A N/A SU-3-01-RI(2) 283 Device 3,800 Radium 226
SU3-02 RAD-07 SU3-02 285 3460829 | 12124100 290K 190 23 >2 SU-3-02-RI 285 Chunk of black material 1,700 Radium 226
SU3-03 SU3-03 287 3460814 112124115 185k 120 18 >1 SU-3-03-RI 287 Metal Device 3,600 Radium 226
SuU3-04 SuU3-04 289 3460719 | 12124180 200K 200 24 >1 SU-3-04-RI 289 Big Chunk 9,000 Radium 226
SU3-05 RAD-06 SU3-05 291 3460507 [ 12124198 60K 60 14 >1 SU-3-05-RI 291 Clay Like Soil 430 Radium 226
SU3-06 RAD-08 SU3-06 293 3460590 | 12124449 100K 50 14 >1 SU-3-06-RI 293 Chunk of rock 1,000 Radium 226
SU4-01 RAD-10 SU4-01-RI 267 3461065 | 12124612 40K 40 14 >1 SU-4-01-RI 267 Large Gauge 100 Radium 226
SuU4-02 SU4-02-RI 269 3460693 | 12124793 225K 110 14 >1 SU-4-02-RI 269 Small Button 1,700 Radium 226
SU4-03 SU4-03-RI 271 3460654 | 12124704 90K 50 14 >1 SU-4-03-RI 271 Small Button 1,350 Radium 226
SU4-04 SU4-04-RI 273 3460589 | 12124660 190K 100 15 >1 SU-4-04-RI 273 Small Button 1,150 Radium 226
SU4-05 RAD-09 SU4-05-RI 275 3460582 | 12124617 450K 210 20 >2 SU-4-05-RI 275 Small Button 3,600 Radium 226
SU4-06 SU4-06-RI 277 3460490 | 12124470 125K 130 14 >1 SU-4-06-RI 277 Chunk of corroded metal? 260 Radium 226
SUS5-01 SUS5-01-RI 238 3461056 | 12125417 <1000K 2900 170 6 SU-5-01-RI 238 Glass Bulb 3,000 Radium 226
SU5-02 RAD-15 SU5-02-RI 242 3460936 | 12124947 50K 40 14 >1 SU-5-02-RI 242 Deck Marker Badge 220 Radium 226
SU5-03 SU5-03-RI 244 3461023 | 12124966 225K 120 14 >1 SU-5-03-RI 244 Small Button 1,100 Radium 226
SU5-04 SU5-04-RI 246 3460896 | 12125082 250K 200 30 >1 SU-5-04-RI 246 Soil 130 Radium 226
SUS5-05 SUS5-05-RI 248 3460958 12125117 250K 200 20 >1 SU-5-05-RI 248 Deck Marker 6,700 Radium 226
SU5-06 N/A N/A 3460968 | 12125212 60K 50 14 >1 SU-5-06-RI N/A N/A N/A N/A
SU5-07 SU5-07-RI 250 3460937 | 12125239 150K 300 18 >1 SU-5-07-RI 250 Small Button 1850 Radium 226
SU5-08 RAD-11 SU5-08-RI 252 3460904 | 12125501 <1000K 1000 150 6 SU-5-08-RI 252 Small piece of Plastic 50,000 Radium 226
SU5-09 RAD-12 SUS5-09-RI 254 3460943 12125634 80K 40 14 >1 SU-5-09-RI 254 Small Button 2,400 Radium 226
SU5-10 RAD-13 SU5-10-RI 256 3460912 | 12125729 240K 280 15 >2 SU-5-10-RI 256 Deck Marker 6,500 Radium 226
SU5-11 SU5-11-RI 258 3460803 | 12124961 160K 60 16 >1 SU-5-11-RI 258 Small Button 2,500 Radium 226
SuU5-12 RAD-14 SU5-12-RI 260 3461076 | 12126368 150K 220 14 >1 SU-5-12-RI 260 Wood and Metal 800 Radium 226
N/A N/A DISC-01-RI 341 12124116| 3460423 11k 8 8 N/A SU-5-01-RI 341 In-situ, Soil 8 Non-Detect
N/A N/A DISC-02-RI 344 12124152 3460340 11k 8 8 N/A SU-5-02-RI 344 In-situ, Soil 8 Non-Detect
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A VIESS

s ——— AVESI| HP-21
Attachment 1

AVESI RADIOLOGICAL SURVEY REPORT

SURVEY LOCATION: Peck Iron: Portsmouth, VA RWP: N/A Page 1 of 3
PURPOSE OF SURVEY: Unrestricted Release Peck Iron Equipment DATE: 12/12/16 TIME: 0800
Instrument Type(s): Detector Serial Number: Cal. Due Date: Background: (CPM) Efficiency (%)

(Vif used) (Acrrr?% meter detector meter detector Alpha (o) Beta (By) Alpha (o) Beta (By)
_X__Ludlum 2929/43-10-1 N/A 158789 66367 10/26/2017 10/26/2017 0.4 45 30.6 26.7
_X__Ludlum 2360/43-93 100 327746 362780 11/29/2017 11/29/2017 0.1 201 13.2 16.2

Ludlum 2221/44-9 15.5 X X X X X X X X
_X__Ludlum Model 19 N/A 101689 N/A 11/9/17 N/A N/A 5 prem NA N/A
Contamination Limits: (dpm/100cm?) Removable a 20 Removable By _1000 Total o 100 Total By 5000
Sample Description/ Location Gross CPM | Net CPM | dpm/100cm? [ Gross CPM | Net CPM | dpm/100cm’ | Gross CPM | Net CPM  [dpm/100cm?| Gross CPM | Net CPM [dpm/100cm?|  MR/hr

No. a a a By By By a o o By By By e
Removable | Removable| Removable ] Removable |Removable | Removable Total Total Total Total Total Total M

1 Trash Roll Off 1 0 0 <20 40 0 <1000 1 0.9 <100 233 32 | <5000 5
2 Trash Roll Off 2 1 0.6 <20 49 4 <1000 0 0 <100 198 0 <5000 6
3 Trash Roll Off 3 2 1.6 <20 48 3 <1000 1 0.9 <100 214 13 | <5000 5
4 Trash Roll Off 4 1 0.6 <20 45 0 <1000 1 0.9 <100 226 25 | <5000 5
5 Trash Roll Off 5 0 0 <20 50 5 <1000 0 0 <100 189 0 <5000 5
6 Trash Roll Off 6 1 0.6 <20 45 0 <1000 0 0 <100 193 0 <5000 5
7 Trash Roll Off 7 1 0.6 <20 43 0 <1000 0 0 <100 209 8 <5000 5
8 Trash Roll Off 8 1 0.6 <20 49 4 <1000 1 0.9 <100 219 18 | <5000 6
9 Trash Roll Off 9 0 0 <20 48 3 <1000 3 2.9 <100 197 0 <5000 5

REMARKS: Trash Roll off Bay Disposal & Recycling S/N: 12075

No removable or fixed radioactivity was detected.

TECHNICIAN(S) SIGNATURE/DATE: - =~ ~ /| 12/12/2016 /

REVIEWER SIGNATURE/DATE: _ <~ 7*" |12/15/2016




A VIESS

Fy=c AVESI| HP-21
Attachment 1

AVESI RADIOLOGICAL SURVEY REPORT (Supplement)

SURVEY LOCATION: Peck Iron: Portsmouth, VA Page 2 of 3

Contamination Limits: (dpm/100cm?) Removablea _ 20 | Removable By _1000 | Total _ 100 | Total By _5000

Sample Description/ Location Gross CPM | Net CPM  |dpm/100cm?] Gross CPM| Net CPM [dpm/100cm?[ Gross CPM| Net CPM - [dpm/200cm?[Gross CPM| Net CPM [dpm/200cm®]  MR/hr
No. Remg/able Remglable Remg/able Reml?)zable Rem%able RemEXable Tgal Tgal Tgal TBOZ\I TE;ZU TBOZ\I “s’r“f
10 Trash Roll Off 10 0 0 <20 44 0 <1000 0 0 <100 208 7 <5000 5
11 Porta Jon 1 Outside 1 2 1.6 <20 50 5 <1000 0 0 <100 196 0 <5000 6
12 Porta Jon 1 Outside 2 3 2.6 <20 42 0 <1000 1 0.9 <100 207 6 <5000 7
13 Porta Jon 2 Outside 1 2 1.6 <20 37 0 <1000 0 0 <100 186 0 <5000 5
14 Porta Jon 2 Outside 2 0 0 <20 49 4 <1000 2 1.9 <100 190 0 <5000 5
15 Porta Jon 1 Inside Floor 0 0 <20 53 8 <1000 1 0.9 <100 214 13 <5000 5
16 Porta Jon 2 Inside Floor 1 0.6 <20 46 1 <1000 0 0 <100 201 0 <5000 5
17 Trailer Outside 1 0 0 <20 49 4 <1000 1 0.9 <100 214 13 <5000 6
18 Trailer Outside 2 0 0 <20 48 3 <1000 0 0 <100 201 0 <5000 6
19 Trailer Outside 3 0 0 <20 50 5 <1000 1 0.9 <100 211 10 <5000 6
20 Trailer Outside 4 0 0 <20 43 0 <1000 2 1.9 <100 219 18 <5000 5
21 Trailer Outside 5 1 0.6 <20 38 0 <1000 0 0 <100 204 3 <5000 5
22 Trailer Outside 6 0 0 <20 44 0 <1000 0 0 <100 214 13 <5000 5
23 Trailer Outside 7 0 0 <20 46 1 <1000 1 0.9 <100 232 31 <5000 5
24 Trailer Outside 8 2 1.6 <20 44 0 <1000 2 1.9 <100 211 10 <5000 5
25 Trailer Wheels 1 0.6 <20 50 5 <1000 3 2.9 <100 199 0 <5000 6

REMARKS:

Porta Jon by Spivey Port: Toilets (no S/N attached)

Trailer Williams Scotsman S/N: CBS-742B

No removable or fixed radioactivity was detected.

TECHNICIAN(S) SIGNATURE/DATE: e i / 12/12/2016 /

REVIEWER SIGNATURE/DATE: _ 7=~ il /12/15/2016

AVESI RADIOLOGICAL SURVEY REPORT (Supplement)



A VIESS

Fy=c AVESI| HP-21
Attachment 1

SURVEY LOCATION: Peck Iron: Portsmouth, VA Page 3 of 3

Contamination Limits: (dpm/100cm?) Removablea _ 20 | Removable By _1000 | Total _ 100 | Total By _5000

Sample Description/ Location Gross CPM | Net CPM  |dpm/100cm?] Gross CPM| Net CPM [dpm/100cm?[ Gross CPM| Net CPM - [dpm/200cm?[Gross CPM| Net CPM ™ [dpm/200cm®]  MR/hr
No. Rem?(lable Remg/able Rem?(lable Reml?)Xable Rem[zzable RemEXable Tgal Tgal Tgal TBOZ\I TEZU TBOZ\I “s’r“f
26 Trailer Wheels 0 0 <20 41 0 <1000 0 0 <100 217 16 <5000 5
27 Trailer Inside Floor 1 0 0 <20 53 8 <1000 0 0 <100 240 39 <5000 5
28 Trailer Inside Floor 2 1 0.6 <20 45 0 <1000 1 0.9 <100 234 33 <5000 5
29 Trailer Inside Floor 3 1 0.6 <20 45 0 <1000 0 0 <100 206 5 <5000 5
30 Trailer Inside Floor 4 1 0.6 <20 55 10 <1000 0 0 <100 232 31 <5000 5
31 Trailer Inside Floor 5 0 0 <20 45 0 <1000 0 0 <100 231 30 <5000 5
32 Trailer Inside Wall 1 2 1.6 <20 47 2 <1000 0 0 <100 216 15 <5000 5
33 Trailer Inside Wall 2 1 0.6 <20 48 3 <1000 0 0 <100 204 3 <5000 5
34 Trailer Inside Wall 3 1 0.6 <20 32 0 <1000 2 1.9 <100 208 7 <5000 5
35 Trailer Inside Wall 4 0 0 <20 48 3 <1000 0 0 <100 246 45 <5000 5
36 Trailer Inside Wall 5 2 1.6 <20 48 3 <1000 1 0.9 <100 214 13 <5000 5
37 Trailer Stairs 1 1 0.6 <20 43 0 <1000 2 1.9 <100 244 43 <5000 6
38 Trailer Stairs 2 0 0 <20 46 1 <1000 3 2.9 <100 236 35 <5000 6
39 Tools 0 0 <20 41 0 <1000 0 0 <100 201 0 <5000 6
40 Storage Box Outside 0 0 <20 40 0 <1000 2 1.9 <100 214 13 <5000 6
41 Storage Box Inside 1 0.6 <20 43 0 <1000 0 0 <100 211 10 <5000 5

REMARKS:

Tools: small shovel, hammer

Storage Box Small kept outside

No removable or fixed radioactivity was detected.

TECHNICIAN(S) SIGNATURE/DATE: -~~~/ /12/12/2016 /

REVIEWER SIGNATURE/DATE: 7“7 12/15/2016




Appendix F.5

Wetland Delineation, Final Report
Peck Iron and Metal Superfund Site, Portsmouth VA
July 10, 2015



This page was intentionally left blank.



PECK IRON AND METAL SUPERFUND SITE
PORTSMOUTH, VIRGINIA

WETLAND DELINEATION

FINAL REPORT

Prepared for

HydroGeologic Inc.
11107 Sunset Hills Rd., Suite 400
Reston, VA 20190

Prepared by

Cardno
501 Butler Farm Road, Suite H
Hampton, VA 23666

Q’j Cardno

Shaping the Future

July 10, 2015



(This page intentionally left blank)



Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

TABLE OF CONTENTS

1.0 INTRODUCGTION ....ciiiiiiiiuniiiiiiirrensesiiistirrsassssisietrreassssssisstrreassssssissttresssssssssssssessssssssssssseesssssssssssssessnsssssssss 1
2.0 IMETHODOLOGY ....cuueiiiiiuneiiisneeiiisneesisssneisissseessssssesssssssessssseessssssssssssssessssssssssssssssssssssesssssssessssssssssssasesssss 1
2.1 Wetland Delineation.......ccccueeeiiiiiiiiiiiietiiiinineerer s as s e aa 1

2.2 Wetland FUNCLIONS and ValUes........coccueeiiiiueeiiiniieiiiiieiiiineeiiiieeisinseessseessssseessssseesssssessssssees 2

3.0  RESULTS AND DISCUSSION ....cccuuuuiiiiiriinnnniiiiiiiirissssiiisiiressssssiissirrmssssssisstmmmssssssissttmesasssssissssmmsassssssssssseens 3
3.1 SOils AN GrOUNAWALET ....cccuueiiiiiiiiiiiitiiiieeiiiieensee e ssas e sas e sssssse s ssssssesssssssessssaneens 3

3.2 RV =T == - 1o T o N 4

3.3 Jurisdictional Wetlands........ccceeviuiiiiiiiiiiiiiiiiieiiinenieesee e sss s saae s 4

34 Wetland Types Identified.......cccccvvviunnnnnnnninniiiininninnisssssssssssssssssssssssssssssssssssssssssssssssssssses 4

34.1 Tidal Wetlands ........ueeiiiuieiiiiiiiiiiiiiiiieniiiennincssee e cssssse s sssss s ssssssesssssane 5

3.4.2 Non-tidal Freshwater Wetlands.........ccceiiiiiiimeiiiiiiiiiniitecnnicnereeee e aaeee 5

3.5 National Wetland INVentory Data......cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinisssssssssssssssssssssssssssssssssssssssssssssas 6

4.0 OBSERVED ECOLOGICAL RECEPTORS ........iiiiiitiiuuiiiiiiiiieenssiiisiineessssssssssresssssssssssssmessssssssssssssssssssssssssssenns 6
5.0 FEDERAL AND STATE REGULATIONS .......uuetiiiiiuriiiisinniiiisneeisisneesiisseessssssesssssssessssssesssssssesssssssessssssssssssanesssns 7
5.1 Federal REGUIAtIONS ...cciiiiiiiiiiiiiiiiiiiiiiiiiiinisniisnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 7

5.2 State/LOCal REGUIATIONS .......uveeeeeieeeeeireeeeeisaeeeeesseeeeessseeeessssseessssssesesssseessssnsesesssssesesssssessssssesssssnsee 7

6.0 REFERENCES .......coitiiieeiiiiiiiiieniiiiinrreaasisss s e e eaaesssss st s e s aasssssss s s e saasssssssssteessssssssssstersasssssssssssesnnsssssssssnenns 8
APPENDIX A FIGURES .....cciiiittiiiiuteiiisntiiiisieeiiissseessisssessssssesssssseessssssesssssseessssssesssssssessssssesssssssesssssssessssasesssssnsens A-1
APPENDIX B WETLAND DATA SHEETS .....iitiiiuiiiiiiiiiiieiiiiiiirsiseesissisrsssssssssssssesssssssssssssessssssssssssssessssssssssssssens B-1

Table of Contents

i July 10, 2015



Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

ACRONYMS AND ABBREVIATIONS

NRCS Natural Resource Conservation Service
NWI National Wetlands Inventory
U.S. United States

Acronyms and Abbreviations ii July 10, 2015



Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

1.0 INTRODUCTION

The purpose of the project is to conduct a Jurisdictional Wetland Delineation of the approximately 33
acre Peck Iron and Metal Superfund Site, located at 3850 EIm Avenue in Portsmouth Virginia. The site is
a former scrap metal processing facility.

The Site is bounded to the north by EIm Avenue and ARREFF Terminals, Inc., to the east by Victory
Boulevard, to the southeast by Wheelabrator Portsmouth, Inc., to the west by the Norfolk Naval
Shipyard, Scott Center Annex and Sherwin Williams, and to the south by Paradise Creek. The Cradock
neighborhood lies on the opposite shore of Paradise Creek to the south.

The objective of the effort is to identify all the wetlands and Waters of the United States (U.S.) subject to
jurisdiction under Section 404 of the Clean Water Act. The delineation was undertaken by John
Lowenthal, a Senior Biologist with Cardno with over 27 years’ experience delineating wetlands. Mr.
Lowenthal is also a certified Professional Wetland Delineator with the State of Virginia and a certified
Professional Wetland Scientist.

2.0 METHODOLOGY

Prior to the field investigation, existing information was reviewed including U.S. Geological Survey
mapping, Natural Resource Conservation Service (NRCS) soils mapping, U.S. Fish and Wildlife Service
National Wetlands Inventory (NWI) mapping, and available aerial photography (see Figures 1-4 of
Appendix A).

2.1 Wetland Delineation

The study area was delineated using the methodology outlined in the U.S. Corps of Engineers Wetland
Delineation Manual (1987) and the Regional Supplement to the U.S. Army Corps of Engineers Wetland
Delineation Manual: Atlantic and Gulf Coast Region (2010).

In addition, on May 27, 2015, the Environmental Protection Agency and Corps of Engineers published a
new Clean Water Rule in an effort to more clearly define the limits of wetlands and Waters of the US.
This rule is proposed to take effect on August 28, 2015. This proposed rule would have little effect on
wetland delineations in Virginia due to the existing state and federal wetlands programs.

The wetland boundary was flagged using pink and black striped tape, and the flags were located using
Global Positioning System Units (Trimble Geo XT) and differentially corrected to sub-meter horizontal
accuracy. The limits of flagged potential wetlands are illustrated on Figure 5 of Appendix A.

Soils, vegetation and hydrology data were collected at specific data points to represent the study area.
The data points are identified on Figures 5 of Appendix A, and the data sheets are included in Appendix
B. Prior to excavation of a soil samples, the area was evaluated by HGL staff for the presence of
subsurface metal and radioactive materials. Soils were unable to be evaluated at numerous locations
due to the potential presence of sub-surface unidentified metal.
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

2.2 Wetland Functions and Values

Wetland Functions were assigned to the onsite wetlands based on Tiner (2003) for the following 10

wetland functions and values: 1) surface water detention, 2) coastal storm surge detention, 3)

streamflow maintenance, 4) nutrient transformation, 5) retention of sediments and other particulates,

6) shoreline stabilization, 7) provision of fish and shellfish habitat, 8) provision of waterfowl and

waterbird habitat, 9) provision of other wildlife habitat, and 10) conservation of biodiversity. Definitions

of the functions and values are provided below.

1.

Surface water detention is important for reducing downstream flooding and lowering
flood heights, both of which aid in minimizing property damage and personal injury
from such events.

Coastal storm surge detention is included to highlight the importance of tidal wetlands
at storing tidal waters brought into estuaries by storms (e.g., Nor'easters, tropical
storms, and hurricanes). Estuarine and freshwater tidal wetlands and adjacent transition
zones are important areas for temporary storage of this water.

Streamflow maintenance is important in that many wetlands are sources of
groundwater discharge and some may be in a position to sustain streamflow in the
watershed. Such wetlands are critically important for supporting aquatic life in streams.
All wetlands classified as headwater wetlands are important for streamflow.

Nutrient transformation is another critical function in that all wetlands recycle
nutrients, but those having a fluctuating water table are best able to recycle nitrogen
and other nutrients. Vegetation slows the flow of water causing deposition of mineral
and organic particles with adsorbed nutrients (nitrogen and phosphorus), whereas
hydric soils are the places where chemical transformations occur. Microbial action in the
soil is the driving force behind chemical transformations in wetlands. Microbes need a
food source (i.e., organic matter) to survive, so wetlands with high amounts of organic
matter should have an abundance of microflora to perform the nutrient cycling
function.

Sediment and other particulate retention is another important function since many
wetlands owe their existence to being located in areas of sediment deposition. This is
especially true for floodplain and estuarine wetlands. This function supports water
guality maintenance by capturing sediments with bonded nutrients or heavy metals (as
in and downstream of urban areas). Estuarine and floodplain wetlands plus streamside
and lakeshore fringe and basin wetlands including in-stream ponds are likely to trap and
retain sediments and particulates at significant levels. Terrene through-flow basins
should function similarly. Vegetated wetlands will likely favor sedimentation over non-
vegetated wetlands and are therefore rated higher.

Shoreline stabilization is another important function in that vegetated wetlands along
all waterbodies (e.g., estuaries, lakes, rivers, and streams) provide this function.
Vegetation stabilizes the soil or substrate and diminishes wave action, thereby reducing
shoreline erosion potential. Provision of fish and shellfish habitat is also important
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because it is well documented that vegetated tidal and permanently flooded non tidal
wetlands provide nursery, feeding and refuge habitat.

7. Provision of fish and shellfish habitat includes tidal wetlands and freshwater wetlands
along stream and ponds that provide shallow water habitat utilized for nursery and
juvenile fish habitat as well. These shallow area collect detritus (organic materials)
utilized as food sources for aquatic invertebrates that sustain juvenile and some adult
fishes. These shallow tidal areas also support crustaceans such as crabs and oysters.

8. Provision of waterfowl and waterbird habitat includes wetlands designated as
important for waterfowl (e.g., ducks, geese, mergansers, and loons) and waterbirds
(e.g., wading birds, shorebirds, rails, marsh wrens, and red-winged blackbirds) are
generally those used for nesting, reproduction, or feeding. The emphasis is on the
wetter wetlands and ones that are frequently flooded for long periods.

9. Provision of other wildlife habitat function was based on assessing "other wildlife” and
conditions that would likely provide significant habitat for other vertebrate wildlife
(mainly reptiles and amphibians, interior forest birds, and mammals).

10. The function of conservation biodiversity is very important and in the context of this
assessment, the term "biodiversity" is used to identify wetlands that may contribute to
the preservation of an assemblage of wetlands that encompass the natural diversity of
wetlands in a given watershed. Four types of wetlands may be identified: 1) certain
wetland types that appear to be scarce or relatively uncommon in the watershed, 2)
individual wetlands that possess several different covertypes (i.e., naturally diverse
wetland complexes), 3) complexes of large wetlands, and 4) regionally unique or
uncommon wetland types.

3.0 RESULTS AND DISCUSSION

The delineation was conducted on June 15 and 16, 2015. The rainfall weather patterns were considered
typical for this time period.

3.1 Soils and Groundwater

The soils mapped by the NRCS for the majority of the site are identified as “Urban Land” due to the
highly developed nature of the property. The soil types mapped for the remainder of the site consist of
the Bohicket muck on a 0 to 1 percent slope. Shallow soils pits/samples (0-18 inches) were excavated
during the delineation. Fill material was identified in the majority of the soil samples collected for the
delineation and included various types of debris. As stated above, soils were unable to be collected at
numerous locations due to the potential presence of sub-surface unidentified metal.

Groundwater was not encountered during any of the shallow sampling for the delineation, except in the
lower elevation areas of the tidal marsh, where it was recorded 6-8 inches below the soils surface.
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3.2 Vegetation

The vegetation cover over the site is primarily herbaceous with a few shrub species typical of disturbed
sites. Depressions have formed in the fill material, potentially due to compaction of the soils by vehicles
and/or equipment and/or differential settlement of the fill material. These depressions pond water for
intermittent periods and the vegetation growing in them are species typical of wetter conditions
including black willow (Salix nigra), soft rush (Juncus effusis) and Phragmites (Phragmites australis), a
very aggressive invasive plant.

The vegetation of the tidal wetlands located along Paradise Creek is dominated by smooth cordgrass
(Spartina alterniflora), saltmeadow cordgrass (Spartina patens), salt grass (Distichlis spicata), black
needlerush (Juncus romerianus) and Phragmites, with groundsel tree (Baccharis hamilifolia ) prominent
along the transition zone.

The forested wetland located in the north east portion of the site is primarily located on the ARREFF site
(see Figure 5 in Appendix A). The vegetation of this area is comprised of red maple (Acer rubrum), willow
oak (Quercus phellos), sycamore (Platanus occidentalis), greenbriar (Smilax rotundifolia), and English ivy
(Hedera helix).

3.3 Jurisdictional Wetlands

The delineation identified two wetland areas that would be considered potential jurisdictional wetlands;
1) the tidal wetlands along Paradise Creek along with the adjacent drainage ditch/swale and 2) the
forested wetland located on the northeastern portion of the site. Wetland data was collected at two
locations within each wetland and the data forms are included in Appendix B.

The small depressional areas that exhibit some wetland characteristics, mainly the presence of
hydrophytic vegetation are not considered jurisdictional due to the fact that they would be considered
man-made and are located on top of fill material. Many of these are located in areas where the soils
were not able to be sampled, confirming the presence of fill material.

In addition, two ditches were identified on the northeast corner of the site and are illustrated on Figure
5. Ditch A runs adjacent to the railroad right-of-way and drains under Victory Boulevard. Ditch B appears
to be connected to the forested wetland and drains to a culvert under Victory Boulevard. Ditch A is not
considered jurisdictional because it is assumed that it was created in uplands and adjacent to the
railroad tracks, however Ditch B could be considered jurisdictional because it may receive drainage from
a wetland located upstream (i.e., the forested wetland).

It is important to note, that all the wetlands are considered “potential jurisdictional wetlands”, until
such time that the wetland limits are confirmed by the Army Corps of Engineers.

34 Wetland Types Identified

Two types of wetlands, subject to jurisdiction by the U.S. Army Corps of Engineers and the Virginia
Department of Environmental Quality, were identified on the project site; 1) tidal and 2) non-tidal
freshwater forested wetlands.
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3.4.1 Tidal Wetlands

The tidal wetlands are located along the perimeter of the site adjacent to Paradise Creek and are
illustrated on Figure 5 (2.82 acres). The acreage listed is just that portion of the wetland located within
the Peck Iron and Metal site and does not represent the entire wetland acreage. They are comprised of
low marsh, mid marsh and high marsh areas. The low and mid marsh are dominated by Spartina and
Distichlis and the high marsh areas are dominated by Phragmites and Baccharis. Due to the very dense
stands of Phragmites located at the upper wetland elevations, these wetlands are somewhat
disconnected from the adjacent upland area. These dense Phragmites stands provide “predator cover”
possibly decreasing waterfowl and waterbird use, whereas conversely, it provides a vegetative barrier
separating the disturbed uplands from the lower elevation tidal wetlands.

In addition, the drainage ditch/swale located along the western perimeter of the site contained standing
water and may be tidally influenced at the lower end. This swale was densely vegetated with
Phragmites. The upper end of the swale behind Sherman Williams likely has greater freshwater
influence.

The functions and values provided by the tidal marsh are listed below. The degree of function (low,
moderate or high) is based on Tiner’s scoring which incorporates the Cowardin classification of each
wetland type. Cardno has integrated site specific information into the analysis. A typical tidal marsh with
a low level of disturbance would typically score high in many of the categories below. The presence of
the dense stands of Phragmites located at the high marsh elevations and the large amount of fill
material placed at the wetland edge would reduce the value for some functions.

Surface water detention low-moderate
Coastal storm surge detention low-moderate
Streamflow maintenance Not applicable
Nutrient transformation high

Sediment retention high

Shoreline stabilization high

Fish and Shellfish Habitat moderate-high
Waterfowl and waterbird habitat moderate
Other wildlife habitat moderate
Conservation biodiversity low

3.4.2 Non-tidal Freshwater Wetlands

The non-tidal freshwater wetland area is located on the northeast portion of the site adjacent to the
ARREFF Site (0.14 acres). The acreage listed is just that portion of the wetland located within the Peck
Iron and Metal site and does not represent the entire wetland acreage. This is a forested wetland that is
bordered by fill material along the entire perimeter. The canopy vegetation is dominated by Acer,
Quercus and Platanus trees with a fairly open understory due to canopy denseness. The area ponds
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water as confirmed by the presence of water stained leaves, sediment deposits on the leaves and water
marks on the trees. Many trees also exhibit a high degree of “fluting” around the base, a tree adaptation
for life in wet conditions for added stability. There are numerous piles of concrete and other debris
located within the wetland.

This forested wetlands is somewhat isolated from the adjacent upland areas, primarily due to the large
amounts of fill materials, including mounds and berms around the perimeter of the wetland.

The functions and values for a forested wetland of this type are listed below. Again, the degree of
function (low, moderate or high) is based on Tiner's scoring which is based on the Cowardin
classification of each wetland type. Cardno has incorporated site specific information into the analysis.

Surface water detention low

Coastal storm surge detention low
Streamflow maintenance Not applicable
Nutrient transformation moderate
Sediment retention moderate
Shoreline stabilization low

Fish and Shellfish Habitat not applicable
Waterfowl and waterbird habitat low

Other wildlife habitat low
Conservation biodiversity low

3.5 National Wetland Inventory Data

The national Wetland inventory mapping, using the Cowardin Classification System (1979) identifies the
tidal wetland area as E2EM1P which translates to Estuarine Intertidal Emergent Persistent Irregularly
Flooded. This would be considered accurate for the higher elevation areas dominated by Phragmites,
however low and mid marsh areas dominated by Spartina would be considered “Regularly Flooded” by
daily high and low tides.

The fresh water forested wetland located on the northeast portion of the site is identified as Palustrine
Forested Broad Leaved Deciduous Saturated. This is accurate except for the water regime modifier
“Saturated”, as this area is subject to “Intermittent Flooding”, more than saturated, likely after larger
rainfall events, based on field indicators of water marks on trees, the large amount of blackened and
sediment covered leaves.

4.0 OBSERVED EcOLOGICAL RECEPTORS

Any fauna species observed are listed below along with the habitat they were observed in.

Eastern rat snake (Pantherophis alleghaniensis) Tidal Marsh
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Great egret (Ardea alba) Tidal Marsh
Fiddler crab (Uca pugnax) Tidal Marsh
Periwinkle snail (Littorina littorea) Tidal Marsh

Small mammal scat was observed at numerous locations throughout the site and is likely raccoon
(Procyon lotor), however no raccoons were directly observed.

5.0 FEDERAL AND STATE REGULATIONS

The freshwater and tidal wetlands in Virginia are regulated by federal, state and local regulatory
processes. In general, working in non-wetland or upland areas adjacent to wetlands does not trigger the
regulatory requirement for wetland permits unless the activity impacts the adjacent wetland.

However, activities in adjacent uplands are regulated if the wetlands are considered tidal and part of
Chesapeake Bay Preservation areas. The wetlands along Paradise Creek would be considered
Chesapeake Bay Preservation areas (see additional explanation below).

5.1 Federal Regulations

Permits are required from the Army Corps of Engineers for work in wetlands for the following situations:

1. Structures and/or work affecting navigable waters of the U.S.
2. Anydischarge of dredged or fill material into wetlands or waters of the U.S.

There are two general types of permits:

1. Standard Permits - these include Individual Permits and letters of permission for large
or complex actions. A public notice and comment period are required for these permits.

2. General Permits - these include Nationwide Permits and Regional General Permits for
small or routine actions that are similar in nature and typically have only minor
environmental impacts.

5.2  State/Local Regulations

In Virginia, generally, activities requiring a wetland permit from the Department of Environmental
quality include dredging, filling, or discharging any pollutant into or adjacent to surface waters, or
otherwise altering the physical, chemical or biological properties of surface waters, excavating in
wetlands, or on or after October 1, 2001, conducting the following activities in a wetland:

1. New activities to cause draining that significantly alter or degrades existing wetland
acreage or functions.

2. Filling or dumping.

3. Permanent flooding or impounding.

4. New activities that cause significant alteration or degradation of existing wetland
acreage or functions.
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The Virginia Marine Resources Commission also regulates tidal wetlands, subaqueous of bottomlands
primary sand dunes.

In additional, localities as well as the Department of Environmental Quality administer the Chesapeake
Bay Preservation Act which includes tidal wetlands, perennial tributary streams and adjacent upland
buffers known as Chesapeake Bay Preservation Areas or Resource Protection Areas. The upland buffer is
typically 100 feet from the wetland edge.
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Figure 1. Peck Iron and Metal USGS Map
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Soils Key

.ﬂ 1 - Altavista-Urban land

complex, 0-3% slopes

- 2-Augusta-Urban land
complex, 0-2% slopes

6 - Bohicket muck, 0-1%
slopes, very frequently
flooded

H 24 - Tomotley-Urban land
complex, 0-2% slopes

- 26 - Udorthents-Dumps
complex

27 - Urban land

49 - Udorthents-Urban land
complex, 0-45% slopes

Scale = 1:10,000

Figure 2. Peck Iron and Metal Soils Maps
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Figure 3. Peck Iron and Metal Color Infrared Photograph
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Figure 4. Peck Iron and Metal National Wetland Inventory Map
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Figure 5. Peck Iron and Metal Wetland Delineation Exhibit
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WETLAND DETERMINATION DATA FORM -~ Atlantic and Gulf Coastal Plain Region

ProjectSite;_Peck Iron and Metal

CityiCounty: Portsmouth

Applicant/Owner: Peck

State: VA

Sampling Paint; DP 1

Investigator(s): John Lowenthal

Section, T hip, Range:

Sampling Date: 6/16/15

Landform (hillslope, terrace, etc.): Terrace

Subregion (LRR or MLRA): LRRT

Local relief (concave, convex, none): None

Soil Map Unit Name: Yrban Land

Slope (%):
Lat- 36.807709 Long: -76.310037 Datum:
NWI classification: E2EM
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No {If no, explain in Remarks.}

Are Vegetation Y8S _ Soil Y€S__ or Hydrology Y5 __ significantly disturbed?
Are Vegetation NO 5ol N0 or Hydrology NO

naturally problemalic?

Are “Normal Circumstances” present? Yes X

No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

. . X

Hyd;uphy:cp\«"egeta;mn Present? Yes = No Is the Sampled Area

Hydric Soil Present? Yeso  No____ within a Wetland? Yes X No
Wetland Hydralogy Present? Yes X No

Remarks:

Normal Circumstances is typically defined as the last five years. Site has not changed use in the
last five years, however it is significantly disturbed from pre-development condition.

L] Drift Deposits (B3)

1 aigal Mat or Crust (84)

[ rron Deposits (85)

El Inundation Visible on Aerial Imagery (B7)
[1 water-Stained Leaves (89)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

HYDROLOGY

Wetland Hydrology Indicators: mini

Primary Indicators {minimum of uired; check all th ) D Surface Soil Cracks (B6)
Surface Water (A1) Aquatic Fauna (B13) [ Sparsely Vegelated Concave Surface (BB)
High Water Table (A2) Marl Deposits (B15) (LRR U) Drainage Patterns (B10)

| Saturation (A3} Hydregen Sulfide Odor (C1) || Moss Trim Lines (B16)

Water Marks (B1) Oxidized Rhizospheres along Living Roots (C3) Dry-Season Water Table (C2)
Sediment Deposits (B2) Presence of Reduced Iron (C4) Crayfish Burrows (C8)

Saluration Visible on Aerial Imagery (C9)
D Geomorphic Position (D2)
[ shaliow Aquitard (D3)
[ FAC-Neutral Test (DS)

Sphagnum moss (D8) (LRR T, U)

(includes capillary fringe)

Field Observations:

Surface Water Present? Yes____ No X_ Depth (inches):

Water Table Present? Yes _____ No X Depth (inches):

Saluration Present? Yes X No____ Depth (inches): 4 Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previcus inspections), If available:

Remarks:

Area subject to intermittent inundation after rainfall events. Hydrology criteria met.

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0
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VEGETATION (Four Strata) — Use scientific names of plants.

pling Paint; DP1

Absolute Dominant Indicator
Tree Stratym (Plot size: ) S Cover Species? Status

1. NA

Domi Test worksheet

MNumber of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of D it
Species Across All Strata:

Percent of Dominant Species

That Are OBL, FACW, or FAC:

@

(8)

100 (A/B)

@ NN RN

= Total Cover

50% of total cover: 20% of total cover:

ling/Shrub Stratum (Plotsize: )
NA

-

Pre Index

Total % Cover of:
oBL i

Multiply by:
x1=

FACW sp

x2=

FAC species

x3=

FACU species

x4=

UPL i

x5=

Column Totals:

(") ®)

P I Index = BIA =

Hydrophy

1- Rapid Test for Hydrophytic Vegetation
2-D ce Test is >50%

® N s w P

50% of total cover:

= Total Cover
20% of total cover:

[ 3- Prevalence Index is <3.0'

L] proiematc Hysopyc veg

ion' (Explain)

Herb Stratum (Plotsize: ) "Indicators of hydric seil and wetland hydrology must
1. Phragmi i 100 Yes FACW | bep t unless di d or prablemati
2. Definitions of Four Vegetation Strata:
3. Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
4. more in diameter at breast height (DBH), regardless of
5 height.
6. Sapling/Shrub — Woody plants, excluding vines, less
7 than 3 in. DBH and greater than 3.28 fi (1 m) tall.
8. Herb — All herbaceous (non-woedy) plants, regardless
9. of size, and woody plants less than 3.28 ft tall.
10. Woody vine — All woody vines greater than 3.28 ft in
1. height.
12,
100 =Total Cover
50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size: )
1, NA
2.
3.
4,
5. Hydrophyti
= Total Cover Vegetation Yos X N
50% of total cover: 20% of total cover: Present? es o

Remarks: (If observed, list morphological adaptations below).
Mono-culture of phragmites, vegetation criteria met.

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0
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soIL s point: DP 1
Profile Description: (Describe to the depth ded to d the indi or firm the at of indicators.)
Depth Matrix Redox EEQM:EE__'_T
(inches) Calor (moist) % Color (moist) % Type Loc Texture Remarks
0-1 organic
2-10 2.5Y 502 80 7.5YR 5/5 10 C M sandy clay ioam
10-16 25Y51 85 7.5YR 5/6 15 C M clay loam
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=M i Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Histosol (A1)

(] Histic Epipedan (A2)

Black Histic (A3)

Hydrogen Sulfide (Ad)

Siratified Layers (A5)

Organic Bodies (A6) (LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, U}
Muck Presence (48) (LRR U)

1. ¢m Muck (A9) (LRR P, T)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Coast Prairie Redox (A16) (MLRA 150A)
Sandy Mucky Mineral ($1) (LRR O, §)
Sandy Gleyed Malrix (S4)

Sandy Redox (55)

Stripped Matrix (S6)

Dark Surface (S7) (LRR P, 5, T, U)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

D Paolyvalue Below Surface (S8) (LRR S, T, U)
[T] Thin Dark Surface (S9) (LRR S, T, U}
| | Loamy Mucky Mineral (F1) (LRR O)
[ ] Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
|| Redox Dark Surface (F&)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

Iron-Manganese Masses (F12) (LRR O, P, T)

Umbric Surface (F13) (LRR P, T, U)
Delta Ochric (F17) (MLRA 151)
Reduced Vertic (F18) (MLRA 1504, 1508)

Indicators for Problematic Hydric Solls™
1 em Muck (A9) (LRR O)
2 em Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A,B)
Fiedmont Floodplain Socils (F19) (LRR P, 8, T)
Anomalous Bright Loamy Soils (F20)
(MLRA 153B)
D Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Piedmont Floodplain Soils (F19) (MLRA 149A)
Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks: o
Soil criteria met.

US Army Corps of Engineers

Adlantic and Gulf Coastal Plain Region — Version 2.0
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WETLAND DETERMINATION DATA FORM — Atlantic and Gulf Coastal Plain Region

ProjectSite; Peck Iron and Metal City/County: Porismouth Sampling Date: 6/16/15

ApplicantOwner: Peck State: VA Sampling Point: DP 2
in(s): John Lowenthal Section, Township, Range:

Landferm (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): None Slope (%):

Subregion (LRR or MLRA): LRRT Lat; 36.806595 Long: -76.309697 Datum:

Soil Map Unit Name: Bohick Muck

NWI classification: E2EM

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No
Are Vegetation NO _ s0il NO__ or Hydrology NO

Are Vegetation No . Soil No . or Hydrology No naturally problematic? (if needed,

(If no, explain in Remarks.)

ignificantly disturbed? Are "Normal Circumstances” present? Yes X No

plain any inR rks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

. . X

Hytlrlnphyillc Vegetation Present? Yes = No Is the Sampled Area

Hydric Soil Present? YesZ__ No_____ within a Wetland? Yes X No

Wetland Hydrology Present? Yes X No —_— —
Remarks:

Normal Circumstances is typically defined as the last five years. Site has not changed use in the
last five years, however it is significantly disturbed from pre-development condition.

HYDROLOGY

Wetland Hydrology Indicators:

i inimum of i ired; | th
[] surface Water (A1) L] aquatic Fauna (813)
High Water Table (A2) O mar Deposits (B15) (LRR U)
Saturation (A3) L Hydrogen Sulfide Odor (C1)
Water Marks (B1) D Oxidized Rhizospheres along Living Roats {C3)
Sediment Deposits (B2) Presence of Reduced Iron (C4)
Drift Deposits (B3) Recent Iron Reduction in Tilled Soils (C6)
[] Aigal mat or Crust (B4) Thin Muck Surface (C7)
Iron Deposits (B5) Other (Explain in Remarks)

[1 inundation Visible on Aerial Imagery (B7)
[ water-Stained Leaves (89}

Secondary Indicators (minimum of two required)
[ surface Sol Cracks (86)
[ | Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)
LIl Moss Trim Lines (816)
E Dry-Season Water Table (C2)
Crayfish Burrows {C8)
[ saturation Visible on Aerial Imagery (CS)
Geomarphic Position (D2)
[ shallow Aquitard (D3)
[1 FAC-Neutral Test (D5)
[ sphagnum moss (D8) (LRR T, U)

Area subject to tidal action. Hydrology criteria met.

Field Observations:

Surface Water Present? ves X No Depth (inches): tidal

Water Table Present? Yes X No Depth (inches): &

Saturation Present? Yes X No Deplh (inches): 2 Wetland Hydrology Present? Yes X No
includes capillary fringe)

D be R ded Data (. gauge, ing well, aerial pholos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Allantic and Gulf Coastal Plain Region — Version 2.0
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VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: BP2

Absolute Dominant Indicator | D Test workst
Tree Stratum (Plotsize: ) % Cover Species? _Status Mumber of Dominant Species
1. NA That Are OBL, FACW, or FAC: __ ()
. Total Mumber of Dominant
3. Species Across All Strata: (B)
. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100 (WB)
6.
7 F ! Index worksheet:
' otal % Cover of: ultiply by:
8. p- T . i ; Mult
= Total Cover FA" pecies X

50% of total cover: 20% of total cover: . 2 sp‘ecues xi -
Sapling/Shrub Stratum (Plot size: AC species X
4. Baccharis hamilfolia 10 v Facw | FACUsp x4x
2 UPL speci x5=
3- Column Totals: (A (B)
4. Prevalence Index = BIA =
5. Hydrophytic Vegetation Indicators:
6. 1 - Rapid Test for Hydrophytic Vegetation
7. 2-Dc Test is >50%
8 [ 3- Prevalence Index is <3.0'

= Total Cover [ Problematic Hydrophytic Vegetation' (Explain)

50% of total cover: _______ 20% of total cover:
Herb Stratum (Plotsize: ) 'Indicators of hydric soil and wetland hydrology must
4, Phragmi lis 10 Yes FACW | be present, unless disturbed or problemati
2. Spartina alternafiora 40 Yes OBL Definitions of Four Vegetation Strata:
3. Spartina patens 40 Yes FACW o )

. Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
4. more in di at breast height (DBH), regardiess of
5. height.

6. Sapling/Shrub — Woody plants, excluding vines, less
7. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
8. Herb — All herb (non-waody) plants, regardl
9. of size, and woody plants less than 3.28 ft tall.
. Woody vine - All woody vines greater than 3.28 ft in
11. height.
12
100 = Total Cover
50% of total cover: 20% of total cover: ______
Woody Vine Stratum (Plot size: )
1. NA
2.
3.
4.
5. Hydrophytic
= Total Cover Vegetation x
50% of total cover: 20% of total cover: Present? veso ke
Remarks: (if observed, list morphological adaptations below).
Tidal marsh, vegetation criteria met.
US Army Corps of Engineers Aflantic and Gulf Coastal Plain Region — Version 2.0
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

SOIL Sampling Point: DP2
Profile Description: (Describe to the depth ded to d the indi or firm the al of indicators.)
Depth Malrix Redox F
i Calor (moist) % Color (moist) % Type Texture Remarks
0-2 organic
312 2.5Y 51 90 7.5YR 5/6 10 Cc M sandy clay
12-16 5Y 511 90 7.5YR 5/6 10 C M silty clay
'Type: C=Concentration, D=Deplelion. RM=Reduced Matrix, MS=Masked Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indi s for Probls ic Hydric Solls™
[] Histosol (A1) B Polyvalue Below Surface (S8) (LRR S, T, U) 1 cm Muck (A9) (LRR Q)
Histic Epipedon (A2) Thin Dark Surface (S8) (LRR §, T, U) 2 cm Muck (A10) (LRR S)
Black Histic (A3) Loamy Mucky Mineral (F1} (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B)
Hydrogen Sulfide (Ad) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, 5, T)
Stratified Layers (AS) Depleted Matrix (F3) L Anomalous Bright Loamy Soils (F20)

Organic Bodies (A6} (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)

| | Redox Dark Surface (F&) (MLRA 153B)
| | Depleted Dark Surface (F7) D Red Parent Material (TF2)
| | Redox Depressions (F8) Wery Shallow Dark Surface (TF12)

1 cm Muck (A9) (LRR P, T) [ | Marl (F10} (LRR U) Other (Explain in Remarks)

Depleted Below Dark Surface (A11) L[] Depleted Ochric (F11) (MLRA 151)

Thick Dark Surface (A12) Iron-Manganese Masses (F12) (LRR O, P, T) *Indicators of hydrophytic vegetation and
Coast Prairie Redox (A16) {(MLRA 150A) Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present,
Sandy Mucky Mineral (S1) (LRR O, §) Delta Ochric (F17) (MLRA 151) unless disturbed or problematic.
Sandy Gleyed Malrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)

Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 149A)

Stripped Matrix (S6) Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

Dark Surface (S7) (LRR P, S, T, U)

estrictive Layer (if obsarved):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks: o
Soil criteria met.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region - Version 2.0
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

Projectsite: Peck Iron and Metal

City/County: Portsmouth

piing Date: /16/15

Applicant/Cwner; Peck
I John Lowenthal

Landform (hilislope, terrace, elc.): 1 ©Tace

Subregion (LRR or MLRA): LRRT

State: VA pling Paint: bP3
Section, T ip, Range:
Local relief (concave, convex, none): None Slope (%):
Lat. 36.808486 Long: -76.305335 Datum:

Soil Map Unit Name: Urban Land

NWI classification: PFO1J

Are climatic / hydralogic conditions on the site typical for this time of year? Yes X_ No

soil No

Are Vegetati |N°

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

or Hydrology No
Are Vegetation No  soii No , or Hydrology No

significantly disturbed?

naturally prabl ic? (If needed,

(If no, explain in Remarks.)
Are “Mormal Circumstances” present? Yes X

No

inR ks.)

any

v x
Hyd'.nphy'ilc Vegetalion Present? :as - :o Is the Sampled Area
Hydric Soil Present? es_ Mo within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:

Normal Circumstances is typically defined as the last five years. Site has not changed use in the
last five years, however it is significantly disturbed from pre-development condition.

Sediment Deposits (B2)
Drift Deposits (B3)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)

HYDROLOGY
Woetland Hydrology Indi 8: Indicators (minimum of two reguir
Primary | minimum of one is required; all that apply) [ surface Soil Cracks (86)
Surface Waler (A1) D Aguatic Fauna (B13) P y Veg dC Surface (B8)
High Water Table (A2) Mari Depesits (B15) (LRR U) Drainage Patterns (B10)
"] Saturation (A3) Hydrogen Sulfide Odor (C1) . Moss Trim Lines (B16)
Walter Marks (B1) D Oxidized Rhizospheres along Living Roots (C3) [ ] Dry-Season Water Table (C2)

L Crayfish Burrows (C8)
L[] saturation Visible on Aerial Imagery (C9)

[ Aigal Mat or Crust (B4) Thin Muck Surface (C7) [ Geomorphic Position (D2)

[ iron Deposits (85) Other (Explain in Remarks) [ shatlow Aquitard (D3)

D Inundation Visible on Aerial Imagery (B7) D FAC-Neufral Test (D5)
Waler-Stained Leaves (89) [ sphagnum moss (08) (LRR T, U)
Field Observations:

Surface Water Present? Yes _____ No X Depth (inches):

Water Table Present? Yes___ No X Depth (inches):

Saturation Present? Yes X  No_ Depth (inches): 4 Wetland Hydrology Present? Yes X No
includes capillary fringe

Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous insp ), if

Remarks:

Area subject to intermittent inundation after rainfall events. Hydrology criteria met.

US Army Comps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

VEGETATION (Four Strata) — Use scientific names of plants. pling Point; BP 3
Absolute Dominant Indicator | Domi Test workst
Tree Stratum (Plotsize: ) % Cover Species? Status |y roc of Domi peci
1. Acer rubrum 60 Yes FAC That Are OBL, FACW, or FAC: 3 (03]
Qu hellos 20 Yes FACW
2 SEERD " m Total Number of Dominant
3. F 20 Yes FACW pecies Across All Strata: 3 ®)
“ Percent of Dominant Species
5. That Are GBL, FACW, or FAC: 100 (AB)
B. 1 l “ Lk ’.
- F ndex w _
Total % Cover of: Muitiply by:
. OBL speci x1=
100 = Total Cover e )
50% of total cover: 20% of total cover: i:gw e . .
Sapling/Shrub Stratum (Plotsize: ) pec: ==
4. Acer rubrum 10 No FAC FACU sy x4=
2 UPL species x5=
3' Column Totals: (A ®)
4. Prevalence Index = BIA =
5. Hydrophytic Vegetation Indicators:
6. 1 - Rapid Test for Hydrophytic Vegetation
7. 2-D Test is >50%
8. [ 3- Prevalence Index is s3.0'
10 = Total Cover [ problematic Hydrophytic Vegetation' (Explain)
50% of total cover: 20% of total cover:
Herb Stratum (Plotsize: ) ‘Indicators of hydric seil and wetland hydrology must
1. Lonicera japinica 5 No FACU be present, unless disturbed or problematic.
2. Definitions of Four Vegetation Strata:
. Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
4 more in diameter at breast height (DBH), regardiess of
5 height.
6. Sapling/Shrub — Woody plants, excluding vines, less
7 than 3 in. DBH and greater than 3.28 ft (1 m) tall.
8 Herb - All herbaceous (non-woody) plants, regardless
9. of size, and woody plants less than 3.28 i tall.
L Woody vine — All woody vines greater than 3.28 ft in
11. height.
12
s = Total Cover
50% of total cover: 20% of total cover:
Woody Vine Stratum (Plotsize: )
1. Smilax rotundifolia 5 No FAC
2,
3.
4,
5. Hydrophyti
= Total Cover V&gata:l:?un Yes X "
50% of total cover: 20% of total cover: . 88 o N0
Remarks: (If observed, list marphological adaptations below).
Vegetation criteria met.
US Army Corps of Engineers Aflantic and Gulf Coastal Plain Region — Viersion 2.0
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

SoIL pling Point: OP 3
Profile Description: (Describe to the depth ded to d t tha indi or the ab of indicators.)
Depth Matrix Redox Fealures
i _Color(moish % i —%  Tvpe' _loc® _ Texture Remarks
0-1 organic
1-8 10YR 5/1 90 7.5YR5/4 10 [e3 M clay loam loam
8-16 2.5Y 51 85 7.5YR 5/6 15 c M clay loam
"Type: C=C . D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. *Location: PL=Pore Lining, M=Matrix.

[7] Histosol (A1)

Histic Epipedon (AZ)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Organic Bodies (AB) (LRRP, T, U)

5 cm Mucky Mineral (A7) (LRRP, T, U)
Muck Presence (A8) (LRR U)

1 em Muck (A9) (LRR P, T)

Depleted Below Dark Surface (A11)
Thick Dark Surface (412}

Coast Prairie Redox (A16) (MLRA 150A)
Sandy Mucky Mineral (S1) (LRR O, §)
Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Dark Surface {S7) (LRRP, S, T, U)

I EEEEEEEEEEEEE

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

[ Polyvalue Below Surface (S8) {LRR S, T, U)
E Thin Dark Surface (S9) (LRR S, T, U)
Loamy Mucky Mineral {F1) (LRR Q)
[ ] Loamy Gleyed Matrix {(F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)
Iron-Manganese Masses (F12) (LRR O, P, T)
Umbric Surface (F13) (LRR P, T, U)
Dela Ochric (F17) (MLRA 151)
Reduced Vertic (F18) (MLRA 150A, 150B)
Piedmont Floodplain Scils (F19) (MLRA 149A)

for Probl ic Hydric Soils™:

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A,B)
Piedmont Floodplain Seils (F19) (LRRP, S, T)
Anomalous Bright Loamy Solls (F20)

(MLRA 153B)
[ Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrolegy must be present,
unless disturbed or problematic.

Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)

| Gstrictiva Layer (if observed):
Type:

Depth (inches):

H

ydric Soil Present? Yes X No

Remarks:
Soil criteria met.

US Army Corps of Engineers
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

Project/Site: Peck Iron and Metal

City/County; Portsmouth

Sampling Date: m__

Applicant/Owner: Peck State: VA pling Point: BP 4
Ir (s); John Lowenthal Section, T hip, Range:

Landform (hillslope, terrace, etc.): 1 emace Local relief (concave, convex, none); None Slope (%):
Subregion (LRR or MLRA): LRRT Lat: 36.809353 Long: -76.305175 Datum:

Soil Map Unit Name: Urban Land

NWI classification: PFO1J

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X
or Hydrology No

sail No
soil No

Are Vegetation NO
Are Vi ion NO

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

or Hydrology No

No
significantly disturbed?
naturally problematic?

Are “Normal Circumstances” present? Yes X

(If no, explain in Remarks.)

No

(If needed, explain any answers in Remarks.)

i i X
Hydlr.lphy?m Vegeta;mn Present? Yes . No Is the Sampled Area
Hydric Soil Present YesZ___ No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:

Normal Circumstances is typically defined as the last five years. Site has not changed use in the
last five years, however it is significantly disturbed from pre-development condition.

L] Dt Deposits (83)

1 Aigal Mat or Crust (B4)

[ rron Deposits (85)

D_ Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (89)

Recent Iron Reduction in Tilled Scils (C6)
Thin Muck Surface (C7)

Other (Explain in Remarks)

HYDROLOGY

Wetland Hydrology Indicators: ondary Indi

Primary Indi minimum i ; D Surface Soil Cracks (BB)
Surface Water (A1) j Aquatic Fauna (B13) Sparsely Vegelaled Concave Surface (B8)
High Water Table (A2) Marl Deposits {B15) {LRR U) Drainage Patterns (B10)

| Saturation (A3) Hydrogen Sulfide Odor (C1) Moss Trim Lines (B16)

Water Marks (B1) j Oxidized Rhizospheres along Living Roots (C3) Dry-Season Water Table {C2)
Sediment Deposits (B2) Presence of Reduced Iron (C4) Crayfish Burrows (CB8)

D Saturation Visible on Aerial Imagery (C9)
[ Geomorphic Position (D2)

[1 shaliow Aquitard (D3)

[] FAC-Neutral Test (D5)

[ sphagnum moss (D8) (LRR T, U)

Field Observations:

Surface Water Present? Yes _____ No X_ Depth (inches):
Water Table Present? Yes ____ No X___ Depth (inches):
Saturation Present? Yes X No____ Depth (inches): 3
(includes capillary fringe)

Wetland Hydrology Present? Yes X

No

Describe Recorded Dala (stream gauge, monitoring well, aerial photaos, previous inspections), if available:

Remarks:

Area subject to intermittent inundation after rainfall events. Hydrology criteria met.

US Army Corps of Engineers
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

VEGETATION (Four Strata) — Use scientific names of plants.

pling Point; BP 4

50% of total cover:

Herb Stratum (Plot size: )

20% of total cover:

Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover, Species? StWs | nymber of Dominant Species
1, Acer rubrum 50 Yes FAC That Are OBL, FACW, or FAC: 4 (&)
2. Quercus phellos 25 Yes FACW SRERE .
5. Platanus occidentalis 25 Yes FACW ;‘;‘:&s g Ul 4 ®
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100 (AB)
6.
7 Preval Index worksheet:
BI. Total % Cover of: Multiply by:
) =
100 = Total Cover Ofl‘\:pm? x )
50% of total cover: 20% of total cover: EAC species X
ling/ wratum (Plot size: ) C species Lt
4. Acer rubrum 5 No FAC FACU sp x4 =
2 UPL species x5=
3 Column Tolals: (A) (B}
. Prevalence Index = BI/A=
5. Fiydrophylic Vegettion Indi
6. [Z] 1 - Rapid Test for Hydrophytic Vegetation
7. D 2 - Dominance Test is >50%
8. [ 3- Prevalence Index s s3.0'
5 = Total Cover El Probl ic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must

50% of total cover:

Woody Vine Stratum (Plot size:
Smilax rotundifolia

20% of total cover:

)

10 Yes FAC

1.
2.
3.
4
5

4. Hedera helix 5 No FACU be present, unless disturbed or problematic.
2. Definitions of Four Vegetation Strata:
3. Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
4. mare in di at breast height (DBH), regardless of
5. height.
6. Sapling/Shrub - Woody plants, excluding vines, less
7. than 3 in. DBH and greater than 3.28 f (1 m) tall.
8. Herb — All herbaceous (non-woody) plants, regardless
g, of size, and woody plants less than 3.28 ft tall.
10. Woody vine — All woody vines greater than 3.28 ftin
11. height.
12

5 = Total Cover

50% of total cover: ___

10 = Total Cover

20% of total cover:

Vegetation
Present?

Yes X No

Vegetation criteria met.

Remarks: (If observed, list morphological adaplations below).

US Army Corps of Engineers
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Peck Iron and Metal Superfund Site Portsmouth, Virginia Wetland Delineation

SOIL pling Point: OP 4
Profile Description: (Describe to the depth ded to d t the indi or confirm the absence of indicators.)
Depth Matrix Redox Features
dinches)  _ Color(moist) %  _ Colorfmaist) %  Type _Lloc” _ Texture Remarks
01 organic
1-8 10YR 51 90 7.5YR 5/4 10 c M clay loam loam
8-16 2.5Y 51 85 7.5YR 5/6 15 [ M clay loam

] Histosol (A1)

Histic Epipedon (A2}

Black Histic (A3)

Hydrogen Suliide (Ad)

Stratified Layers (AS5)

QOrganic Bodies (A6) {LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)

1 cm Muck (A2) (LRR P, T)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A412)

Coast Prairie Redox (A16) (MLRA 150A)
Sandy Mucky Mineral (S1) (LRR O, S)
Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

[ ] Dark Surface (S7) (LRR P, §, T, U)

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
[ Palyvalue Below Surface (S8) (LRR S,

-

Thin Dark Surface (S9) (LRR S, T, U)
Loamy Mucky Mineral (F1) (LRR Q)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

| | Redox Dark Surface (F6)

|_| Depleted Dark Surface (F7)

| | Redox Depressions (F8)

|| Marl (F10) (LRR U)

| | Depleted Ochric (F11) (MLRA 151)

D Iron-Manganese Masses (F12) (LRRO,P, T)

Umbric Surface (F13) (LRR P, T, U)
Delta Ochric (F17) (MLRA 151)

*Location: PL=Pore Lining, M=Matrix.
! s for Prc Hydric Solls™
1 cm Muck (A9} (LRR O)
2 cm Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A,B)
Piedmont Floodplain Soils (F19) (LRR P, 5, T)
Anomalous Bright Loamy Soils (F20)
(MLRA 153B)
D Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

T.U)

*Indicaters of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Reduced Vertic (F18) (MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (MLRA 149A)
Anomalous Bright Loamy Soils (F20) (MLRA 1494, 153C, 153D)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Prasent? Yes X

Remarks: e
Soil criteria met.
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Peck Iron and Metal Superfund Site Portsmouth, Virginia
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Fgaatis Bithgioal Mowitoring Servives (ABMS), LLC

10237 Slidingrock Drive
Mechanicsville, Virginia 23116
(804) 402-9005
Tom Gunter, Owner
tomgunter@comcast.net
October 28, 2016

PECK IRON AND METAL SUPERFUND SITE PORTSMOUTH, VIRGINIA
2016 ABMS, LLC BIOTA SAMPLING REPORT

Introduction

ABMS, LLC was sub-contracted in 2016 by HydroGeologic, Inc (HGL) to conduct biological sampling for
mummichogs and to cultural oysters at seven (7) sampling site within the Elizabeth River system, as
related to this superfund project. These sites and their geographic locations are as follows:

Site North Coordinates West Coordinates
PCSD02 36.80619 76.31256
PCSD04 36.80613 76.30985
PCSD09 36.80284 76.30702
PCSD12 36.80134 76.30610
Control 1 Scuffletown 36.80917 76.28249
Control 2 Gilligan 36.79826 76.28500
Control 3 Newtown 36.76890 76.29180
Methods

Mummichog Collections

Mummichogs were collected by using standard % inch mesh minnow traps measuring 17” long with a
27" circumference at the middle. The two entrances were 1 and % inches each. The traps were baited
with dog food. On one deployment effort, the traps were set in deep water areas near the oyster cages.
These sets were unproductive and the traps were moved to the edge of the tidal marsh grass near the
shoreline during incoming high tides. Those sets were highly productive.

Oyster Cultural

Oysters were cultivated in 18 X 18 inch holding pots made with % by % inch mesh vinyl coated wire.
These pots were set on four (4) inch feet to keep the pots off of the creek(s) bottom. The connection
points on each pot were made with plastic cable ties. Sixteen (16) oyster holding pots were used for this




study at the different sample sites. Cultural bags were not used for this study due to the fear the bags
would suffocate the oysters. A total of 605 triploid oysters were deployed throughout the study sites on
6/23/2016. Harvest of these oysters (346 animals) occurred on 10/26/2016 — a total of 96 cultivation
days.

Results

Mummichog Collections

A total of 613 mummichogs were collected on three sampling efforts at all seven (7) sites. Total biomass
collected was 2,472 grams — exceeding the biomass needed for tissue analysis for this study. All fish
collected at each site were preserved in vacuum sealed bags and frozen. A breakdown of the sampling
results for each site is available in Table 1 of this report.

Oyster Cultural

The overall oyster survival rate for this study was 57.2 percent. Oyster tissue biomass (grams) was
4,036, exceeding that needed for tissue analysis for this study. Oysters were shucked using stainless
steel shucking knives. The shucking table and measuring equipment (ruler and gram scale) was
disinfected between tissue preparations for each site sampled. Tissue samples were placed in labeled
glass jars and frozen. A breakdown of the results of oyster cultivation and harvest for each study site is
available in Table2 of this report.

Discussion

Mummichog Collections

The average weights of these fish were greater than expected for this study. As a result, fewer
individuals were needed to provide the biomass necessary for tissue analysis. Catch per unit effort
(CPUE) for these fish was fairly consistent between sample sites. The fish were not collected effectively
in deeper water. The best result occurred on sets during incoming high tides when the traps were set
along the edge of the marsh grass near the creek(s) shoreline.

Recommendations

e Set minnow traps on an incoming high tide along the creek shoreline at the edge of the marsh
vegetation. Traps should be checked on the hour or as sampling time will allow. This will likely
reduce the sampling effort for this fish species.

Oyster Cultural

Oyster cultivation for this study went better than expected, given the shallow water conditions of the
sample sites and the human population and activity in the sample area. The holding pots were very
efficient for the small amount of animals needed for this study. Some of the pots were moved by wind



or current flows in Paradise and Newtown creeks, however, during a storm event the last week of the

cultivation period. Lucky all the pot were located and indentified except for one at control site 3

(Newtown Creek). That pot was not found after the storm event and the day of harvest.

Recommendations

e Label each pot accordingly to the sample site of deployment.

e Pots should be weighted down to prevent movement.

e Pots should be checked in two week intervals or shortly after strong storm events throughout

the study period.

Table 1. Paradise Creek Mummichog Summary

Site # Mummichogs Total Average CPUE (# per trap
Collected Weight (g) Weight (g) minute)
PCSDO02 29 186 6.41 .148
PCSDO0O4 92 324 3.52 119
PCSDO09 78 447 5.73 .094
PCSD12 79 390 4.93 .099
Control 1
Scuffletown 104 339 3.25 .158
Control 2
Gilligan 142 549 3.86 177
Control 3
Newtown 89 237 2.66 .084




Table 2. Paradise Creek Oyster Cultural Summary

Total Tissue
# Oysters Total # Percent Harvested for
Site Deployed Harvested Survival Analysis (grams)
PCSDO02 65 21 32.3% 349
PCSD04 151 96 63.6% 1,152
PCSD09 80 55 68.7% 506
PCSD12 65 44 67.7% 438
Control 1 82 44 50.0% 562
Scuffletown
Control 2 83 57 68.7% 565
Gilligan
*Control 3 82 29 35.4% 464
Newtown

* One holding pot missing from the Newtown (Control 3) site.
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1. INTRODUCTION

At the request of the HydroGeoL ogic, Inc., EA Engineering, Science, and Technology performed
whole sediment toxicity testing and bioaccumulation testing on sediment samples collected from
a Superfund Site located in southeastern Virginia, in support of HydroGeoLogic’s Remedial
Investigation. The purpose of this study was to evaluate the toxicity and bioaccumulation

potential of the sediment samples.

The toxicity testing program consisted of: 1) 28-day whole sediment toxicity tests with
Leptocheirus plumulosus (amphipod); 2) 20-day whole sediment toxicity tests with Neanthes
arenaceodentata (polychaete); and 3) 28-day bioaccumulation tests with Nereis virens
(polychaete). The whole sediment toxicity tests evaluated the effects of exposure to the sediment
samples on survival, growth or reproduction of the test organisms. The bioaccumulation test
evaluated survival of the test organisms and bioaccumulative effects as a result of exposure to
the sediment samples. At the completion of the bioaccumulation testing, the organism tissues
were submitted for selected chemical analyses, the results of which are not included in this

report.
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2. MATERIALS AND METHODS

2.1  SAMPLE RECEIPT AND PREPARATION

Five sediment samples from the Superfund Site in southeastern Virginia, were collected and
composited by HydroGeoLogic personnel. The sediment samples were placed into 2-gallon
pails. The samples were held at <4°C and were hand delivered to EA’s Ecotoxicology
Laboratory in Hunt Valley, Maryland. Upon receipt at EA, the sediment samples were logged in
and assigned EA laboratory accession numbers, and were stored in the dark in a secured walk-in
cooler at <4°C until used for testing. Table 1 summarizes the sample identification, accession
numbers, and collection/composite and receipt information for the sediment samples. Chain-of-
custody records are included in Attachment I.

2.2 LABORATORY WATER

Acrtificial seawater was used as the overlying water. The artificial seawater was prepared by
mixing Crystal Sea synthetic sea salts with laboratory water to a final salinity of 30 ppt or 20 ppt.
The source of the laboratory water was the City of Baltimore municipal tap water that was
passed through a high-capacity, activated carbon filtration system. This synthetic seawater
formulation has proven acceptable for aquatic toxicological studies, and has been used
successfully at EA for maintaining multigeneration cultures of opossum shrimp, and for holding
healthy populations of estuarine and marine species. Batches of artificial seawater were aerated

and aged at least 24 hours prior to use in testing.

2.3 CONTROL AND REFERENCE SEDIMENT

A sample of sediment from Pretty Boy Reservoir, Maryland was collected for use as the control
sediment for the Leptocheirus plumulosus and Neanthes arenaceodentata testing. Sediment
collected from this location has historically been non-toxic and is routinely utilized as a control
sediment in EA’s toxicity tests. A natural sediment from the organism collection site was used
as laboratory controls in the bioaccumulation testing. Control sediment used in the N. virens test

was collected from the Damariscotta River, Booth Bay Harbor, Maine.
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24  TOXICITY TEST METHODS

The toxicity tests performed during this study were conducted in accordance with the appropriate
guidance, as indicated in the following sections. The test methodologies followed EA’s standard
toxicity testing protocols (EA 2013) and the results comply with current NELAC standards,
except where noted in the report.

2.4.1 Leptocheirus plumulosus 28-Day Toxicity Testing

The 28-day L. plumulosus chronic toxicity testing was conducted in accordance with US EPA
(2001) guidance. The L. plumulosus were acquired from Chesapeake Cultures (Hayes, Virginia).
Lot LP-086 was received at EA on 10 November 2016 and was used to initiate the toxicity tests
on the same day. During the holding period, the organisms were gradually acclimated to

laboratory water at 25°C and to 20 ppt salinity.

The tests were conducted in 1-liter beakers each containing 175 ml of sediment and 800 ml of
overlying water. The tests were performed with five replicates per sediment sample. The
sediment and overlying water were added to the chambers 24 hours prior to introduction of the
test organisms. The beakers were left undisturbed to allow any suspended sediment particles in
the water column to settle and equilibrate. Twenty organisms were randomly introduced into
each replicate beaker. The introduction of the test organisms to the test chambers marked the
initiation of the toxicity tests. The test chambers were placed in an environmental chamber and
maintained at a target temperature of 25+1°C with a 16-hour light/8-hour dark photoperiod. The
overlying water was gently aerated at a rate of 100 bubbles per minute throughout the 28-day
exposure period. During the first two weeks of the exposure period, the L. plumulosus were fed
three times a week with 1 ml/replicate of a 20 mg/ml slurry of finely ground Tetramin in
deionized water. This feeding schedule was maintained during weeks three and four, however
the concentration of the slurry was increased to 40 mg/ml Tetramin, to provide additional food
for the older (larger) test organisms.

The overlying water in the exposure chambers was renewed three times each week by siphoning

400 ml of the old overlying water from each test chamber, and then slowly siphoning fresh
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replacement water into the chamber, taking care not to disturb the sediment. Temperature, pH,
dissolved oxygen, and salinity measurements were recorded daily on the overlying water in one
replicate of each sediment. Ammonia measurements were conducted on composite samples of
pore water from each sediment sample at test initiation and termination. These water quality

measurements are summarized in Tables 2 and 4.

At the end of the 28-day exposure period, the surviving adult organisms from each replicate were
retrieved by screening through a 500 um sieve. The number of surviving adult L. plumulosus
from each replicate was recorded, and the surviving adults from each replicate were placed in a
dried, pre-weighed tin and placed in a drying oven overnight at 100°C. The tins were then
removed from the oven and placed in a desiccator to cool. Each pan was weighed to the nearest
0.01 mg to determine a mean dry weight per replicate, obtained by dividing the total organism
dry weight per replicate by the number of surviving organisms per replicate. The growth rate per
replicate was calculated by subtracting the mean initial dry weight of the test organisms from the
final mean dry weight per replicate, divided by 28 days. Initial dry weights were determined

prior to test initiation, using four replicates of 10 randomly selected organisms.

Material that passed through the 500 um sieve when recovering the adult organisms was retained
on a 250 um sieve to retrieve the offspring. Amphipods and residual sediment that was retained
on the 250 um sieve was rinsed with freshwater to remove salts, and was washed into a sample
jar. The offspring were stained with a 1g/L solution of rose bengal, and preserved with 70%
alcohol. The offspring were counted, and the reproduction endpoint was calculated as the
number of offspring per surviving adult. A summary of survival, growth rate and reproduction
for the L. plumulosus exposed to each sediment sample is provided in Table 7. Copies of the

original data sheets for the L. plumulosus 28-day toxicity testing are included as Attachment I1.

2.4.2 Neanthes arenaceodentata 20-Day Toxicity Testing

The 20-day N. arenaceodentata chronic toxicity testing was conducted in accordance with the
methods described by Puget Sound Estuary Program (1995) and modifications to the test
approved by the Dredged Material Management Program agencies. The N. arenaceodentata

were acquired from Aquatic Toxicology Support (Bremerton, Washington). Lot NA-028 was
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received at EA on 17 November 2016 and was used to initiate the toxicity tests on the same day.
During the holding period, the organisms were gradually acclimated to laboratory water at 20°C

and to the appropriate test salinity.

The tests were conducted in 1-liter beakers each containing 175 ml of sediment and 800 ml of
overlying water. The tests were performed with five replicates per sediment sample. The
sediment and overlying water were added to the chambers 24 hours prior to introduction of the
test organisms. The beakers were left undisturbed to allow any suspended sediment particles in
the water column to settle and equilibrate. Five organisms were randomly introduced into each
replicate beaker. The introduction of the test organisms to the test chambers marked the
initiation of the toxicity tests. The test chambers were placed in an environmental chamber and
maintained at a target temperature of 20£1°C with a 16-hour light/8-hour dark photoperiod. The
overlying water was gently aerated at a rate of 100 bubbles per minute throughout the 20-day
exposure period. During the exposure period, the N. arenaceodentata were fed every other day

with 40 mg of finely ground Tetramin per test chamber.

The overlying water in the exposure chambers was renewed every three days by siphoning 400
ml of the old overlying water from each test chamber, and then slowly siphoning fresh
replacement water into the chamber, taking care not to disturb the sediment. Temperature, pH,
dissolved oxygen, and salinity measurements were recorded daily on the overlying water in one
replicate of each sediment. Ammonia measurements were conducted on composite samples of
pore water from each sediment sample at test initiation and termination. These water quality

measurements are summarized in Tables 3 and 5.

At the end of the 20-day exposure period, the surviving adult organisms from each replicate were
retrieved by screening through a 500 um sieve. The number of surviving adult N.
arenaceodentata from each replicate was recorded. For weight determinations, surviving
organisms were placed in pre-weighed, ashed crucibles (one replicate per crucible). Organisms
were oven dried for a minimum of six hours after which each crucible was weighed. The
crucibles with dried organisms were then ashed at 550°C for 2 hours, allowed to cool, and
weighed again. A mean ash-free dry weight of the organisms in each replicate was calculated by

subtracting the ashed weight of crucible with organisms from the oven dry weight of crucible
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with organisms, then dividing by the number of surviving organisms in the replicate. The
growth rate per replicate was calculated by subtracting the mean initial weight of the test
organisms from the final mean weight per replicate, divided by 20 days. Initial dry weights were

determined prior to test initiation, using four replicates of 5 randomly selected organisms.

A summary of survival and growth rate for the N. arenaceodentata exposed to each sediment
sample is provided in Table 8. Copies of the original data sheets for the N. arenaceodentata 20-

day toxicity testing are included as Attachment I11.

2.4.3 Nereis virens Bioaccumulation Testing

Bioaccumulation testing was conducted using the sand worm (Nereis virens) according to
USEPA/USACE (1998) guidance. The adult worms (NV-057) were received from Aquatic
Research Organisms (Hampton, New Hampshire) on 9 November 2016. The N. virens were

loaded into the test immediately to minimize cannibalism/holding stress.

The sediment samples and overlying water were added to the test chambers at least 24 hours
prior to test initiation to allow time for the suspended sediments to settle and equilibrate. The
overlying water was 30 ppt artificial seawater (Crystal Sea artificial sea salts). The
bioaccumulation tests were 28 days in duration and were conducted as static renewal assays.
The overlying water was replaced three times a week by siphoning approximately 80 percent of
the overlying water from the aquaria, and replacing with new overlying water, taking care not to

disturb the sediment surface.

The bioaccumulation tests were conducted in 10-gallon aquaria with 5 L of sediment and 22 L of
overlying water per aquarium. There were five replicates per test sediment and control sediment.
Based on the analytical tissue biomass requirements, 25 organisms were randomly introduced

into each replicate chamber for the N. virens testing.

During the 28-day exposure period, the test chambers were maintained at a target temperature of
20+1°C with a 16-hour light/8-hour dark photoperiod. Gentle aeration was provided to each

aquarium throughout the test period. Observations of mortality and abnormal organism behavior
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were recorded daily, and dead organisms were removed, as observed, from the test chambers.
Measurements of temperature, pH, dissolved oxygen, and salinity of the overlying water were
recorded on one replicate of each sample and control at test initiation, termination, and three
times a week prior to replacement of the overlying water. The water quality measurements are

summarized in Table 6. The organisms were not fed during the exposure period.

The bioaccumulation tests were initiated on 9 November and completed on 7 December 2016.
After 28 days of exposure, the organisms were recovered from the samples and placed into clean
artificial sea water for 24 hours to purge their digestive tracts. A summary of the percent
survival can be found in Table 9. After the depuration period, the organism tissues were
collected and submitted for chemical analyses. Copies of the original data sheets are included in
Attachment IV.

2.4.4 Data Analysis

Statistical analyses were performed on the whole sediment test data according to using the
ToxCalc statistical software package (Version 5.0, Tidepool Scientific Software). For the whole
sediment toxicity test data, statistical analyses were performed to determine if exposure to any of
the sediment samples resulted in significantly lower survival, growth or reproduction (p=0.05) of
the test organisms as compared to the control sediment. The results of the whole sediment and

bioaccumulation testing are summarized in Tables 7-9.

2.4.5 Reference Toxicant Testing

In conformance with EA’s quality assurance/quality control program requirements, reference
toxicant testing was performed by EA on the acquired lots of L. plumulosus, N. arenaceodentata
and N. virens utilized in the testing program. The reference toxicant tests consisted of a graded
concentration series of a specific toxicant in water only tests, with no sediment present in the test
chambers. The results of the reference toxicant tests were compared to established control chart

limits. Table 10 presents the results of the reference toxicant testing.
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25 ARCHIVES

Original data sheets, records, memoranda, notes, and computer printouts are archived at EA’s
office in Hunt Valley, Maryland. These data will be retained for a period of 5 years unless a
longer period of time is requested by HydroGeoL ogic, Inc.
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3. RESULTS AND DISCUSSION

This bioassay/bioaccumulation study with the sediments collected from a Superfund Site located
in southeastern Virginia, was conducted in support of HydroGeoLogic’s Remedial Investigation.

The results of these toxicity tests met the current NELAC standards, where applicable.

3.1  Leptocheirus plumulosus 28-DAY TOXICITY TESTING

Results of the L. plumulosus chronic sediment toxicity test are summarized in Table 7. After 28
days of exposure, sample FEL6SEDDUPOQ3 had 73 percent survival, and was significantly less
(p=0.05) than the control sample, which had 94 percent survival. It should be noted that there
was a large amount of variability within the data with replicate survivals ranging from 45 to 100
percent. Therefore, the observed statistical difference may be a result of artifactual toxicity in
the replicates and not an indication of actual toxicity. Survival in the remaining site sediment
samples ranged from 82 to 91 percent, and were not significantly different from the control
sample.

Growth rate in the site samples ranged from 0.058 to 0.064 mg/surviving organism/day, which
were not significantly different than the control sample with a growth rate of 0.053 mg/surviving
organism/day. Additionally, mean young production in the test sediments was not significantly
different than the control, with mean young production in the site sediments ranging from 0.82 to

1.42 young per surviving adult, compared to 1.46 young per surviving adult in the control.

Overall, the results indicated that none of the samples had a toxic effect on the test organisms

with respect to survival, growth or reproduction as compared to the control sediment.

3.2  Neanthes arenaceodentata 20-DAY TOXICITY TESTING

Results of the N. arenaceodentata chronic sediment toxicity test are summarized in Table 8.
After 20 days of exposure, survival in the site sediment samples ranged from 92 to 100 percent,
and were not significantly less (p=0.05) than the control sample, which had 96 percent survival.
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Growth rate as mean dry weight (MDW) ranged from 0.70 to 0.79 mg/surviving organism/day,
while the control sediment had a growth rate of 0.62 mg/surviving organism/day. Growth rate as
ash free dry weight (AFDW) ranged from 0.52 to 0.58 mg/surviving organism/day, compared to
the control sediment, which had a growth rate of 0.51 mg/surviving organism/day. There were
no statistical differences between the control and site sediments for growth as either mean dry

weight or ash free dry weight.

3.3 Nereisvirens 28- DAY BIOACCUMULATION TESTING

Tables 9, summarizes the survival of N. virens following 28 days of exposure to the sediment
samples. Percent survial of N. virens exposed to the site samples ranged from 94 to 98 percent.
Percent survival in the laboratory control was 96 percent. There was no statistical difference
(p=0.05) in survival between the site sediments and the control sediment.

34 REFERENCE TOXICANT TESTS

The results of the reference toxicant tests are summarized in Table 10. All of the reference
toxicant test results fell within the established laboratory control chart limits.
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SAMPLES - US EPA VIRGINIA SUPERFUND SITE

TABLE1 SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR SEDIMENT

Sample EA Accession Sample Receipt
Identification Number Date Time and Date
PCSD02_TOXO00 AT6-638 25 October 2016 1340, 26 October 2016
PCSD04_TOXO00 AT6-639 25 October 2016 1340, 26 October 2016
PCSD09_TOXO00 AT6-640 25 October 2016 1340, 26 October 2016
PCSD12_TOX00 AT6-641 25 October 2016 1340, 26 October 2016
FE16SEDDUPO3 AT6-642 25 October 2016 1340, 26 October 2016
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TABLE 2 AMMONIA CONCENTRATIONS MEASURED ON SEDIMENT PORE
WATER FOR 28-DAY SOLID PHASE TOXICITY TESTING WITH
Leptocheirus plumulosus — US EPA VIRGINIA SUPERFUND SITE

Test Number: TN-16-396
Testing Dates: 11/10/16 — 12/8/16

Sample Identification | EA Accession Number D?z]g /ioll\'lelz_l\;\_ls';er Da(>;n298/5 (I)\Irﬁlll_vl\?)ter

Control AT6-485 8.93 14.20
PCSD02_TOX00 AT6-638 11.46 0.64
PCSD04_TOX00 AT6-639 14.52 1.76
PCSD09_TOX00 AT6-640 10.08 3.48
PCSD12_TOX00 AT6-641 10.54 3.12
FE16SEDDUPO3 AT6-642 12.15 3.20

page 14 EA Report Number 7453




TABLE 3 AMMONIA CONCENTRATIONS MEASURED ON SEDIMENT PORE
WATER FOR 20-DAY SOLID PHASE TOXICITY TESTING WITH Neanthes
arenaceodentata — US EPA VIRGINIA SUPERFUND SITE

Test Number: TN-16-399
Testing Dates: 11/17/16 — 12/7/16

Sample Identification | EA Accession Number D%}g /iOI{IT—I\:\-/El;er Da(;:nzg(;LP (I)\lrﬁlmter
Control AT6-485 27.80 11.80
PCSD02_TOX00 AT6-638 12.28 1.24
PCSD04_TOX00 AT6-639 14.96 2.52
PCSD09_TOX00 AT6-640 10.26 1.40
PCSD12_TOX00 AT6-641 9.56 0.88
FE16SEDDUPO3 AT6-642 15.04 3.10
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TABLE 4 SUMMARY OF WATER QUALITY PARAMETERS MEASURED DURING 28-DAY
SOLID PHASE BIOASSAY TESTING WITH Leptocheirus plumulosus — US EPA
VIRGINIA SUPERFUND SITE

Test Number: TN-16-396
Testing Dates: 11/10/16 — 12/8/16

Sediment EA. Range[E)issolved .
contmon | Siemaon | TR || oo | Seinly

(mg/L) ppY)
Control AT6-485 24.0-26.0 6.4-8.2 6.8 -8.4 18.0-22.0
PCSD02_TOX00 AT6-638 24.0 - 27.7 6.5-8.1 58-8.0 19.0-22.0
PCSD04_TOXO00 AT6-639 24.0 - 26.0 6.5-8.1 56-7.6 18.9-22.0
PCSD09_TOXO00 AT6-640 24.0 - 26.0 6.6-8.1 6.4-7.6 19.6 -22.0
PCSD12_TOXO00 AT6-641 24.0 - 26.0 6.7-8.1 6.6-7.6 19.2-22.0
FE16SEDDUPOQ3 AT6-642 24.0 - 26.0 6.7-8.2 6.5-7.7 19.1-22.0
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TABLE 5 SUMMARY OF WATER QUALITY PARAMETERS MEASURED DURING 20-DAY
SOLID PHASE BIOASSAY TESTING WITH Neanthes arenaceodentata — US EPA
VIRGINIA SUPERFUND SITE

Test Number: TN-16-399
Testing Dates: 11/17/16 — 12/7/16

Sediment EA. Rar]g(E)issolved .
Sa_m_ple' Accession | Temperature oH Oxygen Salinity

Identification Number (°C) (mg/L) (ppt)
Control AT6-485 19.0-21.0 6.9-8.1 6.9-8.2 28.9-33.0
PCSD02_TOX00 AT6-638 19.0-21.0 7.0-8.1 7.1-8.0 27.7-33.0
PCSD04_TOX00 AT6-639 19.0-21.0 7.0-8.1 7.1-8.3 27.6-32.3
PCSD09_TOX00 AT6-640 19.0-21.0 7.1-8.2 70-7.9 27.9-325
PCSD12_TOX00 AT6-641 19.1-21.0 7.1-8.2 7.0-7.38 27.9-32.3
FE16SEDDUPO3 AT6-642 19.0-21.0 7.2-8.3 6.9-7.7 28.3-33.0
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TABLE 6 SUMMARY OF WATER QUALITY PARAMETERS MEASURED DURING 28-DAY
SOLID PHASE BIOACCUMULATION TESTING WITH Nereis virens — US EPA
VIRGINIA SUPERFUND SITE

Test Number: TN-16-395
Testing Dates: 11/9/16-12/7/16

Sediment EA. Rar]g(E)issolved .
Sa_m_ple' Accession | Temperature oH Oxygen Salinity

Identification Number (°C) (mg/L) (ppt)
Control AT6-485 19.0-20.6 74-8.0 5.7 -1.7 28.3-325
PCSD02_TOX00 AT6-638 19.0 - 20.7 74-81 6.3-7.4 28.4-32.2
PCSD04_TOX00 AT6-639 19.0 - 20.7 7.4-8.2 6.6-7.4 28.2-325
PCSD09_TOX00 AT6-640 19.0 - 20.7 7.4-8.2 6.7-7.4 28.0-32.3
PCSD12_TOX00 AT6-641 19.0 - 20.7 74-81 6.6-7.4 28.0-32.7
FE16SEDDUPO3 AT6-642 19.0 - 20.7 7.4-8.3 6.9-7.7 28.3-33.0
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TABLE 7

Test Number: TN-16-396

RESULTS OF 28-DAY WHOLE SEDIMENT TOXICITY TESTING WITH
Leptocheirus plumulosus - US EPA VIRGINIA SUPERFUND SITE

Testing Dates: 11/10/16 — 12/8/16

Growth Rate Mean Reproduction
EA Accession | No. Alive/No. 28-Day Mean | as mg/Organism/Day as Young per

Sample Identification Number Exposed Percent Survival (xS.D.) Surviving Adult
Control AT6-485 94 /100 94 0.053 (+0.011) 1.46
PCSD02_TOX00 AT6-638 91/100 91 0.058 (+0.009) 1.38
PCSD04_TOX00 AT6-639 88/100 88 0.064 (+0.006) 1.42
PCSD09_TOX00 AT6-640 71/80 89 0.064 (+0.003) 1.32
PCSD12_TOX00 AT6-641 82/100 82 0.063 (+0.012) 0.82
FE16SEDDUPO3 AT6-642 737100 73® 0.061 (+0.018) 1.37

(a) Significantly different than the contol (p=0.05).
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TABLE 8

Test Number: TN-16-399

RESULTS OF 28-DAY WHOLE SEDIMENT TOXICITY TESTING WITH
Neanthes arenaceodentata - US EPA VIRGINIA SUPERFUND SITE

Testing Dates: 11/17/16 —12/7/16

MDW Growth Rate | AFDW Growth Rate
EA Accession | No. Alive/No. 20-Day Mean | as mg/Organism/Day | as mg/Organism/Day
Sample Identification Number Exposed Percent Survival (xS.D.) (xS.D.)
Control AT6-485 24125 96 0.62 (+0.09) 0.51 (+0.08)
PCSD02_TOX00 AT6-638 25/25 100 0.70 (+0.05) 0.52 (+0.03)
PCSD04_TOX00 AT6-639 23/25 92 0.79 (+0.06) 0.58 (+0.06)
PCSD09_TOX00 AT6-640 23/25 92 0.78 (x0.15) 0.55 (+0.04)
PCSD12_TOX00 AT6-641 23/25 92 0.75 (£0.12) 0.55 (+0.07)
FE16SEDDUP03 AT6-642 24125 96 0.74 (x0.07) 0.53 (£0.05)
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TABLE9 RESULTS OF 28-DAY BIOACCUMULATION TESTING WITH

Nereis virens - US EPA VIRGINIA SUPERFUND SITE

Test Number: TN-16-395
Testing Dates: 11/9/16 - 12/7/16

28-Day Mean Percent
Sample Identification EA Accession Number No. Alive/No. Exposed Survival

Control AT6-687 120/ 125 96
PCSD02_TOX00 AT6-638 118/125 94
PCSD04_TOXO00 AT6-639 117 /125 94
PCSD09_TOXO00 AT6-640 118/125 94
PCSD12_TOXO00 AT6-641 119/125 95
FE16SEDDUPO03 AT6-642 123/ 125 98
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TABLE 10

US EPA VIRGINIA SUPERFUND SITE

RESULTS OF REFERENCE TOXICANT TESTING ON ACQUIRED LOTS OF TEST ORGANISMS —

Test Species Organism Reference Test Acceptable
P Lot Number Toxicant Endpoint Control Chart Limits
Leptocheirus plumulosus LP-086 Cadm('g(rjnc‘l’?)'o“de 48-Hour LC50: 13.9 mg/L Cd 3.0 - 20.0 mg/L Cd
Neanthes arenaceodentata NA-028 Cadm('g:jnc‘l:?)'o”de 48-Hour LC50: 7.5 mg/L Cd 2.7-11.7 mg/L Cd
Nereis virens NV-057 Potassium chloride

(KCI)

48-Hour LC50: 1,439 mg/L KCI

567 — 1,626 mg/L KCI
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(4 pages)



" Page 10of3

USEPA

CHAIN £

GF CUSTODY RECORD

No: 2-102616-061741-0369

DateShipped: 10/26/2016 Site #: VANGO0306115 Coolar #: N/A

CarrierName: East Coast Courier Contact Name: Mike Chanov Lab: EA Engineering, 819;22?%'223

AirbillNo: N/A Contact Phone: 410 584 7000 Lab Phone:
Lab# |Sample # "ocaton  |CLP 'Tag  Analyses Matrix | Collected | Numb | Container | Preservativ [ Lab QC -
i Sample # | . - L Cont | ‘e
iPcsDoz_Toxoo | PCSD02_TOX00 | C0504 | 12666  Toxioity 10f10 Sediment  10/252016 | 1 Bucket  j4aC Q. § |
PCSD02_TOX00 PCSD02_TOX00  C0504 12667 _ Toxicity 2 of 10 Sediment  10/256/2016 1 Bucket 4C S
- PCSD02_TOX00 ! : PCSDO2_TOX00 Co504 12668 | Toxicity 3 of 10 Sediment | 10/25/20161 ________ ~ 1 i Buckst 4C 4q.y _I
4 PCSD02 TOX00 | PGSD02_TOX00 | C0504 12669 | Toxicity 4 of 10 ‘Sediment | 10/25/2016 1 Bucket 4C Y, 3
" BCSD02_TOX00 | PCSD02 TOX00 | C0504 | 12670 | Toxicity 50f 10 Sediment | 10/35/2016 | 1 Bucket  |4C R

"PCSD02_TOX00 | PCSD02_TOX00 | CO504 12671 Toxicity 6 of 10 Sediment + 10/25/2016 1] Bucket ac b, |

"""" ' PCSD02_TOX00 | PCSD02_TOX00 | C0504 12672 Toxicity 7 of 10 Sediment [ 10/25/2016 | 1|Bucket  14C 4.0
'PCSDO02_TOX00 | PCSD02_TOX00 | CO504 12673 Toxicity 8 of 10 Sediment | 10/25/2016 1 Bucket 4G A6,
' PCSDD2_TOX00 | PCSD02_TOX00 | C0504 | 13132 Toxicity 9 of 10 Sediment . 10/26/2016 1 Bucket 14C .o |
! PCSD02_TOX00 A PCSD02_TOX00 | CO504 113133 : Toxicity.10 of 10 Sediment | 10/26/2016 1| Bucket 4C A, j
> PCSD04_TOX00 | PCSD04_TOX00 | C0529 12923 .Toxlr:|ty10f10 | Sediment | 10/25/2016 1| Bucket Tac %@/“’
PCSD04_TOX00 | PCSD04_TOX00 | C0529 12924 i Toxicity20f10 ~  [Sediment |10/26/2016 | 1 'Bucket 4C 13.0

: - PCSD04_TOX00 ; PCSD04_TOX00 C0529 1%925 ,,,' Toxicity 3 of 10 Sediment 10/25/2016 1 ‘ Bucket ) 4C 5“"?.
- PCSDO04_TOX00 .PCSD04_TO§_QO €0529 12926 | Toxicity 4 of 10 Sediment | 10/26/2016 | 1 | Bucket 4C 4.1
' PCSD04_ TOX00 PCSDO4_‘AI’AQAXQQMA”Lf30529 i 1292_7__ Toxicity 5 of 10 ‘ Sedimeﬂ _____;__10/25/2{)16 ‘ 1 | Bucket 4_C q R i
' PCSD04_TOX00 | PCSD04_TOX00  C0529 112928 - Toxicity 6 of 10 ~ Sediment ' 10/25/2016 | 1 Bucket 4C 4.9

" PCSD04_TOX00 : PCSD04_TOX00 | C0529 112929 Toxicity 7 of 10  Sediment . 10/25/2016 1 Bucket 4C g, 4

] PCSD04_TOX00 PCSD04_TOX00 | C0529 {12930 Toxicty 8of10°  'Sediment :10/2572016 ; 1 Bucket  '4C [},
! N S h SAMPLES TRANSFERRED FROM T
*{Speciailnstructions: 'CHAIN OF CUSTODY # I
| ltems/Reason | Relinquished by (Signature and Qrganization) |  Date/Time Received by (Signature and Organization) Datg/Tjme | Sample Condition Upon Receipt |
wur CZ_\////xgxhssz:}~ ) i0j2efiE // {f”wf%ﬁ é; ’

A0 7 Mal B0 a4~ W —7 /02674 v
: 1392

WW 7 (£4)

10}26/l¢

Lced.

‘?5‘5

|

C“LSFU‘L? sealy b

o/ 2ifte poue
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No: 2-102616-061741-0369

USEPA . CHAM OF CUSTODY RECORD
DaleShipped: 10/26/2316 Site #: VANCOC306115 Cocler # N/A
CarrierName: East Cpast Caourier Contact Name: iike Chanov Las: EA Engineering, S_ﬁ%i?ﬁi@gi
AirbillNo: N/A Contact Phone: 410 584 7000 Lak Phone:
'Lab#  Sample # Location CLP Tag - Analyses o ~; Matrix Collected . Numb | Container ' Preservativ | Lab QC
I ; Sample # | | -Cont G :
| PCSD04_TOX00 | PCSD04_TOX00 | C0529 13134 Toxicity 9 of 10  Sediment | 10/26/2016 1 | Bucket 14€ W
o JE"QM_TOXOO P-CSE)OJ,_TOXOO 0529 : 13135 :Toxicity10 of 10 ‘_VSediment 10/25/2016 1 Bucket - 4C : u‘?)w—
_PCSD09_TOX00 | PCSDO9_TOX00 | CO530 [12942 !Toxicity 1of10  Sediment | 10/25/2016 1| Bucket 4C 4.3
. PCSD03_TOX00 | PCSDO9_TOX00 | CO530 112943 Toxicity20f10  Sediment | 10/25/2016 1] Bucket 4C 33
‘ E PCSD09_TOXQ0 | PCSDO9_TOX00 | CO530 12944 ; Toxicity 3 of 10 | Sediment | 10/25/2016 1 | Bucket 4c AR
KD/ T F?gébog_'roxoo PCSD09_TOX00 | CO530 12945 | Toxicity 4 of 10 Sediment | 10/25/2016 1 | Bucket _4cC %Y
%\ | PCSD09_TOX00 | PCSD0Y_TOX00 | C0530 12946 | Toxdcity 5 of 10 Sediment | 10/25/2016 1| Bucket 4c T
e _PCSDO0g_TOX00 ' PCSD09_TOX00 : C0530 12047 | Toxicity 6 of 10 ' Sediment | 10/25/2016 1| Bucket .4C 3%
P _PCSD0_TOX00 | PCSD0Y_TOX00  : CO530 12948 | Toxicity 7 of 10 Sediment | 10/25/2016 1 | Bucket 4C 3.q
' PCSD09_TOX00 | PCSDO9_TOX00 | C0830 12949 | Toxicity 8 of 10 Sediment | 10/25/2016 1| Bucket acC 2
“PCSD09_TOX00 |PCSDO9_TOX00 | C0530 13136 | Toxicity 9 of 10 Sediment | 10/25/2016 | 1 Bucket 4c g1 |
‘ ' PCSD09_TOX00 ; PCSD0g_TOX00 | CO530 13137 | Toxicity 10 of 10 Sediment | 10/25/2016 1| Bucket 14C BN
T PCSD12_TOX00 | PCSD12,_TOX00 | C0531" 12961 | Toxicity 1 of 10 Sediment ! 10/25/2016 1 | Bucket 14C 5.0
| PCSD12_TOX00 | PCSD12_TOX00 | C0531 12962 ! Toxicity 2 of 10 Sediment | 10/25/2016 11 Bucket ac LT
Y7 L PoSD12TOX00 POSDI2 TOX00  COSS1 | 12085 ToddySoff0 | [Sedment _T0ZSR06 1 Bukel  4C 4.3
__-PcSD12 TOX00 S PCSD12_TOX00 ~ CO531 12964  Toxicity 4 of 10 , Sediment - 10/25/2018 1 ° Bucket 4cC .y
Q;L\\ . .PCSD12_TOX00 : PCSD12_TOX00  C0531 12965  Toxicity 5 of 10 Sediment | 10/26/2016 1;Bucket — 14C 4.1
| PCSD12_TOX00 PCSD12_TOX00 | C0531 112966 : Toxicity 6 of 10  Sediment | 10/25/2016 | 1 Bucket lac |4 .o
L SAMPLES TRANSFERRED FROM
Spegial Instructions: CHAIN OF CUSTODY # B
_ltems/Reason | Relinquished by (Signature and Organization) Date/Time ‘Received by (Sigrature and Organization) %t;;gjme Sample Condition Upon Receipt |
‘I .- .ﬂ-p Lv/ , Z.Q # . 4 6‘5757?? -
koA i T L R N Y AN

b, //’M/\%é”‘ (E4)

Ibjata] 1

W]

Ol sacl

va;}w'”( S'C-'\L‘o fqi'hv-"

/ u/ 2 //; Al

-
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USEPA CHAIN CF CUSTODY RECORD MNo: 3-102616-061741-0389
DateShipped: 10/26/2016 Site # VAN000306115 ' Cooler #: N/A
CarriertName: East Coast Courier Contact Name: Mike Charov Lab: EA Engineering, S.%iﬂ%iligg
AirbillNo: N/A Contact Phone: 410 584 7000 Lab Phone:
‘Lab# | Sample le# ' Location  |cLP  Tag iEr’(éau"ys};s o Matrix | Collected | Numb | Container  Preservativ Lab QC |
E ' Sample # o o b Cont e | t
!PCSD12_TOXOO PCSD12_TOX00 | COS31 ‘ 12967 | Toxicity 7 of 10 Sediment 1 10/25/2016 | 1| Bucket ,J ac i1 y.2 |
PCSD12_TOX00 PCSD12_TOX00  C0531 12068  Toxiaity 8 of 10 _ Sediment _10.’25/2016 1 Bucket 4C 3.4
T PCsD12_TOX00 PCSD12_TOX00 {CO0531 | 13138  Toxicity 9 of 10° Sediment | 10/25/2016 1! Bucket 4C R
" BCsD12_TOX00 | PCSD12_TOX00  [C0531 113139 | Toxicity 100f10 Sediment | 10/25/2016 1 | Bucket 4C N
“FE16SEDDUP03 | FE16SEDDUPO3 C0532 12980 | Toxicity 1 of 10 Sediment | 10/25/2016 1! Bucket ac KX
‘ FE16SEDDUP03 | FE16SEDDUP03 | C0532 12081 | Toxicity 2 of 10 Sediment | 10/26/2016 | 1  Bucket 4C 1%
; FE16SEDDUPD3 : FE16SEDDUPO3 | C0532 12082 | Toxicity 30f10 Sediment | 10/25/2016 1| Bucket 4C 2.1
B “FET6SEDDUP03 | FE16SEDDUP03 | C0532 | 12983 | Toxicity 4 of 10 ' Sadiment ' 10/25/2016 1 Bucket 4C -
’ ' FE16SEDDUPO03 | FE16SEDDUPQ3 | C0532 112984 Toxicity § of 10 { Sediment | 10/25/2016 1| Bucket 4G 3.5
i _FE16SEDDUPO3 | FE16SEDDUPO3 | C0532 12985 | Toxicity 6 of 10 Sediment | 10/25/2016 1 | Bucket 4C 2.4
"FE16SEDDUP03 | FE16SEDDUP03 | C0532 12986 | Toxicity 7 of 10 Sediment | 10/25/2016 1 | Bucket l4c 4o
'FE16SEDDUP03 | FE16SEDDUPQ3 | C0532 12087 : Toxicity 8 of 10 Sediment | 10/25/2016 1 | Bucket 4C u.%
| FE16SEDDUPD3 | FE16SEDDUP03 | C0532 13140 | Toxicity 90f 10 Sediment | 10/25/2018 | 1|Bucket ac 3 q |
"FE16SEDDUPO3 | FE16SEDDUPO3  [C0532 13141 | Toxicity 10 of 10 Sediment , 10/25/2016 | 1 Bucket 4C 30
; a | S —
5 T SAMPLES TRANSFERRED FROM 7
Special Instructions:, CHAIN OF CUSTODY # h
|
\ ltems/Reagqn | Rellnqwshgd'py (Signature and Organization) -%Date!Time - *Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt
v i 2o e T BT
/o {-‘;6 L |1o/zoltG ’w//‘% vl 0260 vy

27 (e4)

(07/:%7/ G (Lr O‘@Q{/

| I A =
L : "ki . // .
| Lashody  Seals 1o foct- h/u/ﬂ__ “L



ATTACHMENT II

Leptocheirus plumulosus 28-Day Whole Sediment Test
Data Sheets and Statistical Analyses
(33 pages)



® ‘ .
Ny m SEDIMENT TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15
Client: HGL
QC Test Number: TN-16-396

TEST ORGANISM INFORMATION

Common Name: __ Amphipod Adults Isolated (Time, Date):

Scientific Name: Lepfocheirus pfumulosus Neonates Pulled (Time, Date):

Lot Number: _LR-0%0 Acclimation: czdbrs  Age: >250 pm <500 pym
Source: (‘hé&!ﬁéﬂﬂfé Collngs Culiure Water (T/S): __ 23l °C f‘?-"l[ ppt

TEST INITIATION

Date Time Initials Activity
“lim@ 1530 MI gg Sediment Added to Chambers
Overlying Water Added to Chambers
“h@\w ‘ Wieh 41 QN\\’*\‘:T Organisms Transferred
TEST SET-UP

Sample Number(s): AT6-4f5 . AT6-638 to 642
Overyling Water: __20 ppt Crystal Sea (LD8-5il )

Treatment - Volume Test Sediment Volume Overlying Water

AT6- {(Lab Control). 175 ml 725 ml
AT6-638
AT6-639
AT6-640
AT6-641
ATG-642

ATS-T28
03/01/00



®

“YaA TOXICOLOGY LABORATORY BENCH SHEET -
- ORGANISM RECOVERY RECORD
Project Number: 70005.15 TEST ORGANISM
Client: HGL Common Name: Amphipod
QC Test Number: TN-16-396 Scientific Name: Leptocheirus plumulosus
Organisms Recovered (date, time, initials): iglile 0920 M7 ldb
. Number of Number of Crganisms Total Neonates
Treatment Replicate .
Organisms Loaded Recovered
ATE- 458 A 20 i 4
(Lab Control) B 20 iq- 31
C 49, 20> 1
D 20 A ICe
E 20 20 I
ATB-638 A 75 ig 2%
B 20 5 T
c 20 t5 z
D 20 e 2l
N E 20 10 13
T6-639 A 20 % V7
B 2 il £7
C 20 % Z
D 20 i< 4
E 20 17 54
AT6-640 A 265 ilo 74
B 20 1] /0
c 20 20 30
D 20 ' ,];r O ¥ 0 ¥
E e 4 : (e
AT6-641 A 25 2() |z
B 20 L i
C 29 i5 i
D 20 Jie iZ
£ 20 iq 4
ATEG-642 A 20 q i 5’
N B 20 "0 i3
C 20 2 14
D 0 B\ )
ne

ATS-T30
03/01/00
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WEIGHT DATA (Test Spwcies: __L. plumulosus

Project Number: 70005.15 Date) Time |nitials
Client; HGL Loaded tins placed in oven: i) & o 22 Y et
QC Test Number: _TN-16-396 Loaded tins removed from oven: __{ /{2 !é o!d) 6@
Tin Lot:  Red iy Loaded tins weighed: (2 ! 2006 600 HO
Oven Temp (°C): Start;_I7°¢ End:_sf“l" 1,’1!%‘- 101° 3itz Oven Number: BLM-01 Balance Number; P0115825
A B B-A c (B-A)/C
Weight of Tin Total Dry Number Mean Dry {if applicable)
Test Weight of Tin and Dried Organisms Organism Weight of Organisms | Organism Weight Mean Biomass
Concentration | Rep | Tin# {mg) (mg) (mg) Welghed {mg) (mglexposed org.)
ntals A lus | 29.9) 21,33 1.42 0 0.192 0.172
o |y | 2005Y 50y .29 10 0. 129 0129
¢ lew | 2504 | 9945 0.9 /0 0.041 | 0.01
0 low | A0A8PYY 30019 |.Sq ‘o 0.152 ST
Dry wt. calculations checked (date, initials); ___f2 '/; 5: e g Biomass calcul?tions checked (date, initials): fz/ ’ﬁ/li A
! ATS-T48

08/29/08




m@

Project Number:
HGL

Client:

70005.15

3
WEIGHT DATA (Test Species:

QC Test Number:

Tin Lot;

TN-16-396

Biak liclo

o

L. plumulosus

)

Loaded tins placed in oven:
Loaded tins removed from oven:
Loaded tins weighed:

Date Time Initials

2sle _logy o
gl 1300 Bo
e 1600 BO

Oven Temp (°C); Start;_ (04 End:_g-H3 i&_‘ 10f° (2112 44~ Oven Number: BLM-01 Balance Number; P0115825
A B B-A c (B-A)/C
Waeight of Tin Total Dry Number Mean Dry {(if applicable)
Test Weight of Tin and Dried Organisms Organism Weight of Organisms | Organism Weight Mean Biomass
Concentration | Rep | Tin# {mg) {mg) {mg) Weighed {mg) (mg/exposed org.)

Nouss A [ H0 | 29 | BB 20 q} o |- %¢ j- 50
s B 169 | 3 | Yt o 1061 A 1.0% 098
°© e | J8.\) 55 .13 21.05 20 . BA 135S

° 197 51 | OR3 LI 19 |, 6! |56

St | 5003 WA 30 (¥ 20 L) sV L5015

o sgl 194 | 8695 .54 '3 A LSY] 1D
° |24t | BI5H 23.2% % |29 116

° & | 11¥3 | 5253 248 & .05 .2

P O\l A0g | 6459 39.5% 20 .43 .96

S Bag | 629 5502 | 20 | L&9l30| |30

AT6-639 AP CHR: 51.95 A% B\ % .57 ). J2

° 17 | 2940 59 %% 30.37 17 |+ l.$2
RO 440N (u,15 BYy,57 ¢ L 4] - 33

P 92 134 | 580 1938 8 LGS J-44
- Tl vq 16130 334% 17 L.az NX

! .
. ry wi, caiculations cnecke ate, Inials): i
Dry wt. calculati hecked (date, initials) Iljimjlc

Biomass calculations checked (date, initials): 12/1 5/ 16—

ATS-T46
09/29/08

=23

1w

2
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WEIGHT DATA (Test Species: L. plumulosus )

Project Number: 70005.15 Date Time |Initials
Client: HGL Loaded tins placed in oven: 12kl eRrios7 g ‘Z»%
QC Test Number: __TN-16-396 : Loaded tins removed from over: | 341A[1 1% %6
Tin Lot; BlocicLe Loaded tins weighed: 14 |1l2I] \, 1500 B
Oven Temp (°C): Start.__ 04 End: %‘2:}"'67—/%/ 1:?' s Oven Number. BLM-01 | 'Balance Number:_ P0115825
A B B-A C (B-A)IC
Weight of Tin Total Dry Number Mean Dry (if applicable)
Test Weight of Tin and Dried Organisms Organism Weight of Organisms | Organism Weight Mean Biomass
Concentration | Rep | Tin# {mg) (mg) {mg) Weighed (mg) (mg/exposed org.)
AT6-040 A |31 | 19.93 8. 1% 2%.35 o 1. 99 [y
® 10| 30.0 VRY! 31.5% 17 1.9 )63
A d A 0%.08 34.9i 20 7. | 3S
A —_ — Mz 0 — —
LI ) BT (040 3164 I3 1.5 S
AT6641 A vis | 1y 651 21, | 20 . 85 ].5¢
° e | JH4] Hy.35 14,44 ka 1.20 072
© ey i) | 5950 | 315§ | 5 2 g8
|y 27 5394 30.23 i L. 5% LS|
= lizs |99 | Glas 2239 | 9 1,35 67
S R L 20 I Y S B RO 15,05 i .45 0.5
I bl VY Y 4%, 5\ 4qu. 8 oS 2.24 224
A Bl RN 39.52 L35 'z 2045 | 0.59 By
> |wd 295, | (139 2403 i 1p2 | ean |
= l4y |20y | 5532 2135 E |55 39
n\%b j 1%
Dry wt. calculations checked (date, initials): /'L) 2) /I L Biomass calculations checked (date, initials); /2/ U"/" b M

ATS-T46
09/29/08



m

)

TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS

Project Number: ___ 70005.15 TEST ORGANISM Beginning Date: ithes i Time: _ /409
Ciient: HGL Common Name: __Amphipod 'Ending Date: iz g‘h&’ Time: _0930
QC Test Number: TN-16-396 Scientific Name: __Leplocheirus plumulosus
TARGET VALUES: Temp: _256 °C pH: 6.0-9.0 DO: 225 mg/L Salinity: _20__ ppt Photoperiod: _16¢ 8« Light Intensity; 50 - 100 fc
Temperature (°C) pH Dissolved Oxygen (mgiL.) Salinity (ppt)
Sample # 0 1 2 3 4 0 3 4 5 6 0 1 2 3 4 5 0 1 2 3 4 5 6
AT6-%Z5’ Lab Control o1 {) 1.0 1.1 (9.2
AT6-638 e ) 1. 9.5
AT6-639 .0 1.2 1o 1.4
AT6-640 [0 1% ~.{o 9.0
AT6-641 m6) 1.5 1l 9.
AT6-642 wmh 13 7.7 9.2
Meter Number 0B 17 1% &I
Time |y 101 1167 i
_ - Initials My MT "y
ATS-T13

06/21/06




\.- . ’ \‘\
® ) !
m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS
Project Number: _ 70005.15 TEST ORGANISM Beginning Date: HJ@JM) Time: 14O%
Client; HGL Common Name: ___ Amphipod Ending Date: "Z’IKII(O Time: 0§25
QC Test Number: ___TN-16-396 Scientific Name: Leptocheirus plumulosus
TARGET VALUES Temp:_ 25 °C pH: 6.0-90 DO:__ >25mg/L Salinity: _20_ppt Photoperiod: _16¢ 8« Light Intensity: 50 - 100 fc
Temperature {°C) pH Dissolved Oxygen {mg/L} Salinity {ppt)
Sample # 1123 |4|5|6|7]|1}2|3|4|5|6|7|1|2|3|4|5|6|7|1]2|3|4|5]|6]|7
ATE-RH5 | Lab Control (240 by lguss u.o [241 24026 0|11 |12 |22 [TA 1Y |79 €409 KO 75 igd 14 7.9 | L #3 |50 [na | M3 igq|2rclz00
AT6-638 2480 auss [14a [n G 124 | 60| T 1|2 1Y 15179181 |75 [1.5 | 2.0 |56 (34 [73 |30 [ 216 0byy |20 0 |21 P26
AT6-639 Wb bkd (g 1243 s 24§ | 264] 1.7 7.0k 15 14 [16 3.0 g_! 13 “;.4 75 .6 1370 04 |Ke g 205 8- 7 1.3 |20 |23
ATE-640 M3 0 w24 Boulp HSIZSE (11 |61 |50 1 9.4 [T . 757 b |13 g e bozleve [zeniqd ¢y P09
ATE-641 Mo Olzua 290 48 (24216615 15074 | 1< [1€]80 |g.) [14 4|70 0.6 |T3 [ 7069 209 poozlavA |2t poddee 027
AT6-642 15 800 o (2% 0w (0420 25.97.8 [1.06]25 |2 |21 15d 6.2 [L8 |10 |15 04 7.2 2 AT |0 sy (e |19 (20,0 207
4
Meter Number| (2% bag 161% 618 jng |72 [P 629169 |1 |08 |63 |627 |79 |62 0 w8 0T B g ¢re 679 | 68 |0R |l wlf || el b
. — 163 , i
Time Ve03 o Ly | oo ey |22 y3e | 002 (b 6781002 |inc0 | ot Doo vy oy 587 o (3 V203 jusg [0z |0 1O | e i3
nitials| N |1 |00 [ M0 o | AT NN U et |30 [ g [z [ | i v Lo I malvr 20| it 0 | o | 5 [ e
ATS-T14

06/21/06

W
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®
m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS
Project Number: 70005.15 TEST ORGANISM Beginning Date: /’/1/,40 /Mf Time: __ 1407
Client: HGL Common Name: ___ Amphipod Ending Date: izlgliu Time: _0%30
QC Test Number: _ TN-16-396 Scientific Name: Leptocheirus plumulosus

TARGET VALUES Temp: _ 25 °C pH: 6.0-90 DO; _>25mg/ll Salinity: _20 ppt Photoperiod: _16¢ 8« Light intensity; 50 - 100 fc

Temperature {°C) pH Dissolved Oxygen {mg/L) Salinity (ppt)
Sample # 819 (101112 13|14 8|9 (10|11 12,13 |14| 8 |9 1011 [12|13 14| 8 | 9o 10|11 |12|13]| 14
AT6- W5 | Lab Gontrol 150643 (245 2 |2 U 200|255 VT 1.9 [T 2.2 |74 (03 [29 |17/80 [157 Bl N (6% |296 200 22t Hido| 22plai R
AT6-638 260255 1551254 s 2857 | 78 | 21 16 44 |19N.3 [0 |27 9 72 15 |-l 24 70 |20.5)901 210 205 1910 [214 | 20¥]
AT6-639 &8 Jpsdo V905 2o [N A265 (19 (09 174 [T 9A |1 2B 12 e | 27y |2 (203 20 s |28 [P2 0215
AT6-640 20 s |24 444|240 v 7979 |19 [0k [0 u 28 [ ) el (73 (w8210 22 dons o | 2zokny
AT6-641 251953 M3pdd e (1500|180 [19 1Y [V s bl 1l (7512 114177 92 |18 2146 22 a0 172,01 220 570
AT6-642 152052, 152 1050 145|257 e[ $.0119 [28 |15 |1 75197 |12 12 (8 12 [T 23 |0g |04(210206 e ma |22

Mter Numberl/ 7 ki1 176 [ o6 ling [i7<] a6l (281678 [636 | 0790|678 [ 678 [2elo® 786 780 |67 L9567 |68 e |74 ent

Timelgu jown bass g loany (097 VAR [l o 957|110 0400, 09 &g hred s |sm2 0 g 9T Bz fizy {09101 [oas? {090 |00 991 ez

initalo| i g {0 | S T | 10 L | o (oS (MG | v pd o LM (] 98 G| 17 | o g (0 J0T |/

ATS-T14
06/21/06
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®
m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

" Project Number: __ 70005.15 TEST ORGANISM Beginning Date: /r/zo}ica Time: __J%0%
Client: HGL Common Name: __ Amphipod Ending Date: 1218 1 Time: _ 0980
QC Test Number: __TN-16-396 Sclentific Name: Leptocheirus plumulosus

TARGET VALUES Temp:__ 26 °C pH: _6.0-9.0 DO:__>25mg/L Salinity: _20 ppt Photoperiod: __16¢ 8« Light Intensity;_50 - 100 fc

Temperature (°C}) pH Dissolved Oxygen {mg/L) Salinity (ppt)
Sample # 15|16 |17 |18 |19 |20 |21 | 15|16 |17 |18 |19 20 |21 |15 |16 |17 |18 |19 |20 21|15 16 |17 |18 | 19| 20 | 21
AT6- % | Lab Control odOlpbut (260 | 240 [ 82D |76 U6 [1.3(727 | 7.6 18 [1d (13182 163 | 74 A 18 1D 12 ¥20 2l |79 e |[iga e
ATE-638 15 lpsss | 254 25254 s | 256]66 |13 |15 16 [T |43 |au 1Y [5Gl 1657165 |6 11 e 209 |2ag 207|203 et (200
AT6-639 1514580 [14.7] 25385 st 1o 514 | 158 |76 | 11514 . el 1215616768 04 270 2157|270 | 22004 b0 1811
.
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m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS
Project Number: ___ 70005.15 TEST ORGANISM Beginning Date: nJm i Time: _ /409
Client: HGL Common Name: Amphipod Ending Date: fﬂfﬁhw Time: 0930
QC Test Number: __ TN-16-396 Scientific Name: Leptocheirus plumuiosus

TARGET VALUES Temp: __25 °C pH: _6.0-9.0 DO:. _ >25mg/L Salinity: _20_ ppt Photoperio.d: 16 ¢ 8 « Light Intensity: 50 - 100 fc

Temperature (°C) pH Dissolved Oxygen {mg/L} Salinity (ppt)
Sample # 22 123 124 | 25|26 |27 | 28|22 |23 |24 | 25|26 |27 | 28|22 (23|24 |25 | 26|27 | 28| 22|23 | 24| 25|26 | 27| 28
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TOXICOLOGY LABORATORY BENCH SHEET -

FEEDING RECORD

Project Number: ___70005.15
Client: HGL
QC Test Number: _TN-16-396
Food: Tetramin ( e -3 Zoﬁlighmzv> \/ ji-2& "-ic:‘)'*;,}/ﬂ;m.iw)
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TOXICOLOGY LABORATORY BENCH SHEET -

OVERLYING WATER PREPARATION / USAGE LOG

Project Number: 70005.15 TEST ORGAN{SM

Client: HGL Commeon Name: Amphipod

QC Test Number: TN-16-396 Scientific Name: Leptocheirus plumulosus
Overlying Water: 20 ppt Crystal Sea Artificial Seawater

Preparation _
Sample Number ) Initials Date of First Use Date of Final Use
Time, Date
ides- 5 ilstin 1500 o) WHe 1530 | ajzifie 1254
Vi izl 14 s it{23 ]l 12|51,
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m TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Project Number: 70005.15
Client: HGL
QC Test Number: _TN-16-396

Day Date Time Initials
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TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70005.15

Client: HGL
QC Test Number: TN-16-396

Date/Time/Initials Comments/Activity

5\(23;’( Mol e (e D gﬁgffiqé ™

ATS-T29
03/01/00




Growth and Survival Test-Survival

Start Date: 11/10/2016 Test ID: TN-16-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments;
Conc- 1 2 3 4 5
Control  0.8000 0.9500 1.0000 0.9500 1.0000
AT6-638 0.9000 0.9000 0.7500 1.0000 1.0000
AT6-639 0.9000 0.8500 0.9000 0.9000 0.8500
AT6-640 0.8000 0.8500 1.0000 0.8000
AT6-641 1.0000 0.6000 0.7500 0.8000 0.9500
ATB-642 04500 1.0000 0.6000 0.8500 0.7500
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.9400 1.0000 1.3430 1.1071 1.4588 10.689 5
AT6-638 09100 0.9681 1.2926 1.0472 14588 13.357 5 0.428 2500 0.2948
ATB-639 0.8800 0.9362 1.2187 1.1731 12490 3.413 5 1.0556 2500 02948
ATE-640 0.8875 0.9441 12470 1.1071 1.4588 12.238 4 0.768 2500 0.3127
ATB-641 0.8200 0.8723 1.1689 (0.8861 1.4588 19.776 5 1.477 2.500 0.2948
AT6-642 0.7300 0.7766 1.0601 0.7353 1.4588 2B6.160 5 2399 2500 0.2948
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98108 0.898 0.16629 0.07623
Bartleft's Test indicates equal variances (p = 0.08) 0.99494 15.0863
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE  F-Prob df
Bonferroni t Test indicates no significant differences 0.19815 0.20879 0.04917 0.03478 0.25648 5,623
Page 1 ToxCalc v5.0.23 Reviewed DV:M



Growth and Survival Test-Survival

Start Date: 11/10/2016

End Date: 12/8/2016

Sample Date:
Comments:

Test ID: TN-16-396

Lab [D:

Protocol: EPAM 87-EPA Marine

Sample ID: HGL
Sample Type: Sediment
Test Species: LP-Leptocheirus plumulosus

Cong-

2

3

4

5

Controt
ATB-638
AT6-639
ATG-640
AT6-641
ATB-642

0.8000
0.9000
0.9000
0.8000
1.0000
0.4500

0.9500
0.9000
0.8500
0.8500
0.6000
1.0000

1.0000
0.7500
0.9000
1.0000
0.7500
0.6000

0.9500
1.0000
0.9000
0.9000
0.8000
0.8500

1.0000
1.0000
0.8500

0.9500
0.7500

Conc-

Mean

N-Mean

Transform

: Arcsin Square Root 1-Tailed

Mean

Min

Max

Cv%

t-Stat Critical MSD

Control
ATB-638
AT8-639
AT6-840
AT6-641
ATB-642

0.9400
0.9100
0.8800
0.8875
0.8200
0.7300

1.0000
0.9681
0.9362
0.9441
0.8723
0.7766

1.3430
1.2926
1.2187
1.2470
1.1689
1.0601

1.1071
1.0472
1.1731
1.1071
0.8861
0.7353

1.4588
1.4588
1.2490
1.4588
1.4588
1.4588

10.689
13.357

3.413
12.238
19.776
26.160

0.503 1.860 0.1867

Auxiliary Tests

Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01)
F-Test indicates equal variances {p = 0.73)

0.88348 0.781 -0.6636 -0.5955
1.44637 23.1545

Hypothesis Test (1-tail, 0.05)

MSDu MSDp MSB MSE _ F-Prob df

Homoscedastic t Test indicates no significant differences

01112 011717 0.00837 0.02521 062868 1,8

Page 1
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Growth and Survival Test-Survival

Start Date:  11/10/2016

End Date: 12/8/2016

Sample Date:
Comments:

Test ID: TN-16-396

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample 1D:

HGL

Sample Type: Sediment

Test Species:

LP-Leptocheirus plumulosus

Conc-

2

3

4

5

Control
AT6-638
AT6-639
AT6-640
AT6-641
AT6-642

0.8000
0.2000
0.9000
0.8000
1.0000
0.4500

0.9500
0.9000
0.8500
0.8500
0.6000
1.0000

1.0000
0.7500
0.9000
1.0000
0.7500
0.6000

0.9500
1.0000
0.9000
0.9000
0.8000
0.8500

1.0000
1.0000
0.8500

0.9500
0.7500

Conc-

Mean

N-Mean

Transform

: Arcsin Square Root

Mean

Min

Max CV%

1-Tailed
t-Stat  Critical

MSD

Controt
AT6-638
*AT6-639
AT6-640
AT6-641
AT6-642

0.9400
0.9100
0.8800
0.8875
0.8200
0.7300

1.0000
0.9681
0.9362
0.9441
0.8723
0.7766

1.3430
1.2926
1.2187
1.2470
1.1689
1.0601

1.1071
1.0472
1.1731
1.1071
0.8861
0.7353

1.4588 10.689
1.4588 13.357
1.2490  3.413
1.4588 12.238
1.4588 19.776
1.4588 26.160

a0 0O E

1.861 1.860

0.1243

Auxiliary Tests

Statistic

Critical

Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)

F-Test indicates equal variances (p = 0.03)

0.8506
11.8085

0.781
23.1545

-1.4226 3.33532

Hypothesis Test (1-tail, §.05)

MSDu

MSDp  MSB

MSE  F-Prob df

Homoscedastic t Test indicates significant differences

0.06792 0.07157 0.03868 0.01117 0.09981 1.8

Page 1
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Growth and Survival Test-Survival

Start Dafe: 11/10/2018

End Date: 12/8/2016

Sample Date:
Comments:

Test[D: TN-16-396

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample ID: HGL
Sample Type: Sediment
Test Species: LP-Leptocheirus plumulosus

Conc-

2

3

4

5

Control
ATBE-638
AT6-639
ATB-640
AT6-641
AT6-642

0.8000
0.2000
0.9000
0.8000
1.0000
0.4500

0.9500
0.9000
0.8500
0.8500
0.6000
1.0000

1.0000
0.7500
0.9000
1.0000
0.7500
0.6000

0.9500
1.0000
0.9000
0.9000
0.8000
0.8500

1.0000
1.0000
0.8500

0.8500
0.7500

Conc-

Mean

N-Mean

Transform

: Arcsin Square Root

Mean

Min

Max

CV%

1-Tailed
{-Stat  Critical MSD

Control
AT6-638
ATB-839
ATE-840
ATB-641
AT6-642

0.9400
0.9100
0.8800
0.8875
0.8200
0.7300

1.0000
0.9681
0.9362
0.9441
0.8723
0.77686

1.3430
1.2926
1.2187
1.2470
1.1689
1.0601

1.1071
1.0472
1.1731
1.1071
0.8861
0.7353

1.4588
1.4588
1.2490
1.4588
1.4588
1.4588

10.689
13.357

3.413
12.238
19.776
26.160

0.971 1.895 0.1875

Auxiliary Tests

Statistic

Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances {p = 0.87)

0.96803
1.13002

0.764 -0.2248 -0.2273
24.25H

Hypothesis Test (1-tail, 0.05)

MSDu

MSDp MSB MSE F-Prob of

Homoscedastic t Test indicates no significant differences

0.11174

0.11774 (.02049 0.02176 0.36411 1,7

Page 1
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Growth and Survival Test-Survival

Start Date:  11/10/2016 TestID; TN-16-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control  0.8000 0.9500 1.0000 0.9500 1.0000
ATE-638 0.9000 0.2000 0.7500 1.0000 1.0000
AT6-639 0.9000 0.8500 0.9000 0.9000 0.8500
AT6-640 0.8000 0.8500 1.0000 0.9000
ATG-641 1.0000 0.6000 0.7500 0.8000 0.9500
AT6-642 04500 1.0000 0.6000 0.8500 0.7500
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 0.2400 1.0000 1.3430 1.1071 1.4588 10.689 5
AT6-638 09100 0.9681 1.2926 1.0472 1.4588 13.357 5
ATB-639 0.8800 0.9362 1.2187 1.1731 1.2490 3.413 5
AT6-640 0.8875 0.9441 12470 11071 1.4588 12.238 4
ATS6-841 0.8200 0.8723 1.1689 0.8861 1.4588 19776 5 1.431 1.860 0.2263
AT6-642 0.7300 0.7766 1.0801 0.7353 1.4588 26.160 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.97325 0.781 0.1127 -0.6887
F-Test indicates equal variances {p = 0.38) 2.59282 23.1545
Hypothesis Test (1-tail, 0.05) MSDu MSDp ~ MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.14139 0.14899 0.07582 0.03702 0.19028 1,8
Page 1 ToxCalc v6.0.23 Reviewed by: //’%



Growth and Survival Test-Survival

Start Date:  11/10/2016 TestID: TN-16-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control 0.8000 08500 1.0000 0.9500 1.0000
AT6-638 0.9000 0.9000 0.7500 1.0000 1.0000
ATE-638 0.8000 0.8500 0.9000 0.9000 0.8500
AT6-640 0.8000 0.8500 1.0000 0.9000
ATEG-841 1.0000 0.6000 0.7500 0.8000 (.9500
AT6-842 04500 1.0000 0.6000 0.8500 0.7500
Transform: Arcsin Square Rooi 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Confrol  0.8400 1.0000 1.3430 1.1071 1.4588 10.689 5
ATB-638 0.2100 0.9681 1.2926 1.0472 1.4588 13.357 5
ATE-639 0.8800 0.9362 1.2187 1.1731 1.2400 3.413 5
ATB-640 0.8875 0.9441 1.2470 1.1071 1.4588 12.238 4
ATE-641 0.8200 0.8723 1.1689 0.8861 1.4588 19.776 5
*AT6-642 0.7300 0.7766 1.0601 0.7353 1.4588 26.160 5 2.026 1.860 0.2597
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribuiion (p > 0.01) 0.94875 0.781 0.23475 0.41539
F-Test indicates equal variances (p = 0.23) 3.73176 23.1545
Hypothesis Test (1-tail, 0.05) MSDu MSDp  MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.16839 0.17744 0.20016 0.04876 0.07732 1,8

Page 1
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Growth and Survival Test-Growth Rate

Start Date: 11/10/2016 TestID: TN-16-398 Sample [D: HGL
End Date: 12/8/2016 Lab ID: - . Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments; -
Conc- 1 2 3 4 5 8.D.
Control 0.0668 0.0370 0.0483 0.0588 0.0539 0.01121

AT6-638 0.0552 00462 0.0590 0.0707 0.0606 0.00887

AT6-632 0.0562 0.0637 0.0685 0.0591 0.0710 0.0062

ATe-840 0.0842 0.0683 0.0623 0.0626 0.00278

AT6-641 0.0672 0.0430 0.0752 0.0675 0.0626 0.01211

ATE-842 0.0518 0.0800 0.0353 0.0723 0.0661 0.01776

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 0.05298 1.0000 0.0529 0.0370 0.0668 21.168 5

AT6-638 0.0583 1.1020 0.0583 0.0462 0.0707 15.212 5 -0.768 2500 0.0176

ATE-839 0.0837 1.2030 0.0637 0.0562 0.0710 9.735 5 -1.528 2.500 0.0176

ATB6-640 0.0644 1.2157 0.0644 0.0623 0.0683 4.315 4 -1.531 2500 0.0186

ATE6-641 0.0631 11917 0.0631 0.0430 0.0752 19.202 5 -1.443 2800 0.0178

AT6-842 0.0611 1.1540 0.0611 0.0353 0.0800 29.077 5 -1.159 2.500 0.0176
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.965 0.898 -0.6441 067474
Bartlett's Test indicates equal variances {p = 0.10) 9.34482 15.0863
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test indicates no significant differences

0.01758 0.33206 9.1E-05 0.00012 0.60444 5,23

Page 1 ToxCalc v5.0.23
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Growth and Survival Test-Growth

Start Date:  11/10/2016

End Date: 12/8/2016

Sample Date:
Comments:

Test ID: TN-16-396

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample 1D: HGL
Sample Type: Sediment
Test Species: LP-Leptocheirus plumulosus

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
ATB-640
AT6-641
AT6-642

0.0668
0.0552
0.0562
0.0642
0.0672
0.0518

0.0370
0.0462
0.0637
0.0683
0.0430
0.0800

0.0483
0.0590
0.0685
0.0623
0.0752
0.0353

0.0588
0.0707
0.0591
0.0626
0.0675
0.0723

0.0539
0.0606
0.0710

0.0626
0.0661

Cconc-

Mean

N-Mean

Transform: Untransformed

1-Tailed

Mean

Min

Max CV%

i-Stat  Critical MSD

Control
AT6-638
AT6-639
AT6-640
AT6-641
AT6-642

0.0529
0.0583
0.0637
0.0644
0.0631
0.0611

1.0000
1.1020
1.2030
1.2157
1.1917
1.1540

0.0529
0.0583
0.0637
0.0644
0.0631
0.0611

0.0370
0.0462
0.0562
0.0623
0.0430
0.0353

0.0668 21.168
0.0707 15.212
0.0710 9.735
0.0883 4.315
0.0752 19.202
0.0800 29.077

-0.845 1.860 0.0119

koo n|Z

Auxiliary Tests

Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.66)

0.96321 0.781 -0.2049 -0.4169
1.59456 23.1545

Hypothesis Test (1-tail, 0.05)

MSDu MSDp MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences

0.01189 0.22455 7.3E-05 0.0001 0.42287 1,8

Page 1
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Growth and Survival Test-Growth

Start Date:  11/10/2016 Test[D: TN-16-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Maring Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control 0.0668 0.0370 0.0483 0.0588 0.0539

ATB-638 0.0552 0.0462 0.0590 0.0707 0.0606

AT6-639 0.0562 0.0837 0.0685 0.0591 0.0710

AT6-640 0.0642 0.0683 0.0623 0.0626

ATe-641 0.0672 0.0430 0.0752 0.0675 0.0626

AT6-642 (0.0518 0.0800 0.0353 0.0723 0.0661

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.0529 1.0000 0.0528 0.0370 0.0668 21.168 5

AT6-638 0.0583 1.1020 0.0583 0.0462 0.0707 15.212 5

AT6-639 0.0637 1.2030 0.0637 0.0562 0.0710 9.735 5 -1.876 1.860 0.0106

AT6-640 0.0644 1.2157 0.0644 0.0623 0.0683 4.315 4

ATe-841 0.0631 1.1917 0.0631 0.0430 0.0752 18.202 5

ATe-642 0.0611 1.1540 0.0611 0.0353 0.0800 29.077 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01} 0.8829 0.781 -0.3017 0.18283
F-Test indicates equal variances (p = 0.28) 3.26726 23.1545
Hypothesis Test {1-tail, 0.05) MSDu  MSDp NSB MSE F-Prob df

Homoscedastic t Test indicates no significant differences

0.01065 0.20118 0.00028 8.2E-05 0.0975 1,8

Page 1
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Growth and Survival Test-Growth

Start Date: 11/16/2016 TestID: TN-16-396 Sample ID; HGL
End Date:; 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5

Control 0.0668 0.0370 0.0483 0.0588 0.0539
AT6-638 0.0552 0.0462 0.0590 0.0707 0.0606
ATB-639 0.0562 0.0637 0.0885 0.0591 0.0710
AT6-640 0.0642 0.0683 0.0623 0.0626
ATE-641 0.0672 0.0430 0.0752 0.0675 0.0626
AT6-642 0.0518 0.0800 0.0353 0.0723 0.0661

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

N
Control 0.052¢ 1.0000 0.0529 0.0370 0.0668 21.168 5
AT6-638 0.0583 1.1020 0.0583 0.0462 0.0707 15.212 5
AT6-632 0.0637 1.2030 0.0637 0.0562 0.0710 9.735 5
AT6-640 0.0644 1.2157 0.0644 0.0623 0.0683 4.315 4 -1.965 1895 0.0110
AT6-641 0.0631 1.1917 00631 0.0430 0.0752 19.202 5
5

AT6-642 0.0611 1.1540 0.0811 0.0353 0.0800 29.077

- Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.953 0.764 -0.3862 1.84838
F-Test indicates equal varances (p = 0.04) 16.2855 46.1946

Hypothesis Test (1-tail, 0.05) MSDu MSDp NSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.01101 0.20799 0.00029 7.5E-05 0.09016 1,7

i;lr
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Growth and Survival Test-Growth

Start Date: 11/10/2016

End Date: 12/8/2016

Sample Date;
Commerits:

Test ID: TN-16-396

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample ID: HGL
Sample Type: Sediment

Test Species: LP-Leptocheirus plumulosus

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
ATB-640
AT6-641
AT6-642

0.0668
0.0552
0.0562
0.0642
0.0672
0.0518

0.0370
0.0462
0.0637
0.0683
0.0430
0.0800

0.0483
0.0590
0.0685
0.0623
0.0752
0.0353

0.0588
0.0707
0.0591
0.0626
0.0675
0.0723

0.0539
0.0606
0.0710

0.0626
0.0661

Conc-

Mean

N-Mean

Transform: Untransformed

Mean

Min

Max CV%

1-Tailed
t-Stat Critical MSD

Control
ATG-638
AT6-639
AT6-640
AT8-841
ATB-642

0.0529
0.0583
0.0637
0.0644
0.0631
0.0611

1.0000
1.1020
1.2030
1.2157
1.1917
1.1540

0.0529
0.0583
0.0637
0.0644
0.0631
0.0611

0.0370
0.0462
0.0562
0.0623
0.0430
0.0353

0.0668 21.168
0.0707 15.212
0.0710 9.735
0.0683 4.315
0.0752 19.202
0.0800 29.077

[SLIE4 -G B 4 ]

-1.375 1.860 0.0137

Auxiliary Tests

Statistic

Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)} 0.92072
F-Test indicates equal variances (p = 0.88)

1.16871

0.781 -0.7862 -0.0366
23.1545

Hypothesis Test (1-tail, 0.05)

MSDu

MSDp  MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences 0.01372

0.25923 0.00026 0.00014 0.20636 1,8
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Growth and Survival Test-Growth

Start Date: 11/10/2016

TestD; TN-18-396

Sample |D: HGL

End Date: 12/8/2016 Lab 1D Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 3
Confrol 0.0668 0.0370 0.0483 0.0588 0.0539

AT6-638 0.0552 (.0462 0.0580 0.0707 0.0606

ATe-639 0.0582 0.0637 0.0685 0.0591 0.0710

AT6-640 0.0642 0.0683 0.0623 0.0626

AT6-641 0.0672 0.0430 0.0752 0.0675 0.0626

AT8-642 0.0518 0.0800 0.0353 0.0723 0.0861

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.0529 1.0000 0.0529 0.0370 0.0668 21.168 5

ATE-638 0.0583 1.1020 0.0583 0.0462 0.0707 15.212 5

AT6-639 0.0637 1.2030 0.0637 0.0662 0.0710 09.735 5

ATG-640 0.0644 1.2157 0.0644 0.0623 0.0683 4.315 4

AT6-641 0.0631 1.1917 0.0631 0.0430 0.0752 19.202 5

AT6-642 0.0611 1.1540 0.0611 0.0353 0.0800 29.077 5 -0.868 1.860 0.0175
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96742 0.781 -0.5581 -0.3659
F-Test indicates equal variances (p = 0.39) 2.51282 23.1545
Hypoihesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.01747 0.32993 0.00017 0.00022 0.41067 1,8
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Reproduction Test-Reproduction

Start Date: 111072016 TestID: TN-18-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control 2.7500 1.9474 0.8000 0.8421 0.9500

ATBE-638 1.8333 0.9444 14000 15500 1.1500

AT6-839 06667 3.1176 1.2222 1.0000 1.1176

AT6-840 1.7500 0.5882 1.5000 1.4444

AT6-641 0.6000 1.3333 0.6667 0.7500 0.7368

AT8-642 2.0000 0.6500 1.3333 0.8824 2.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control  1.4579 1.0000 1.4579 (.8000 2.7500 59.195 5

ATG-638 1.3756 0.9435 1.3756 0.9444 1.8333 25113 5 0.192¢ 2500 1.0362

ATE-639 1.4248 0.9773 1.4248 06867 3.1176 68.012 5 0.080 2.500 1.0362

AT6-640 1.3207 0.8059 1.3207 05882 1.7500 38.318 4 0.312 2500 1.0991

ATE-841 0.8174 0.5606 08174 0.6000 1.3333 36.045 5 1545 2500 1.0362

ATB-842 1.3731 0.9419 1.3731 0.6500 2.0000 45.353 5 0.204 2500 1.0362
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91966 0.898 1.0522 1.25244
Bartleit's Test indicates equal variances (p = 0.19) 7.39116 15.0863
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test indicates no significant differences

1.03622 0.71076 0.28464 0.42954 0.65535 5,23
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Reproduction Test-Reproduction

Start Date: 11/10/2016 TestID: TN-16-396 Sample ID: HGL
End Date: 12/8/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Confrol 2.7500 1.89474 0.8000 0.8421 0.9500

ATE-838 1.8333 0.9444 14000 1.5500 1.1500

ATB-839 06667 3.1176 1.2222 1.0000 1.1176

AT6-640 1.7500 0.5882 1.3000 1.4444

AT6-641 0.6000 1.3333 0.6667 0.7500 0.7368

ATG-642 2.0000 0.6500 1.3333 0.8824 2.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 1.4579 1.0000 1.4579 0.8000 2.7500 59.195 5

AT6-638 1.3756 0.8435 1.3756 (.9444 1.8333 25113 5 0.188 1.860 0.7730

ATE-639 1.4248 09773 1.4248 0.6667 3.1176 68.012 5

ATG-640 1.3207 0.9059 1.3207 0.5882 1.7500 38.318 4

AT6-641 0.8174 0.5608 0.8174 0.6000 1.3333 36.045 5

AT6-642 1.3731 0.9419 1.3731 0.6500 2.0000 45.353 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91019 0.781 0.95406 0.58005
F-Test indicates equal variances (p = 0.10) 6.24129 23.1545
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.77305 0.53025 0.01695 0.43205 0.34793 1,8
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Reproduction Test-Reproduction

Start Date: 11/10/2016

End Date: 12/8/2016

Sample Dats;
Comments:

TestID: TN-16-396

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample ID: HGL
Sample Type: Sediment
Test Species: LP-Leptocheirus plumutosus

Conc-

1

2

3

4

5

Control
AT6-638
ATE-639
AT6-640
AT6-641
ATE-642

2.7500
1.8333
0.6667
1.7500
0.6000
2.0000

1.9474
0.9444
3.1176
0.5882
1.3333
0.6500

0.8000
1.4000
1.2222
1.5000
-0.6667
1.3333

0.8421
1.5500
1.0000
1.4444
0.7500
0.8824

0.9500
1.1500
1.1176

0.7366
2.0000

Conc-

Mean

N-Mean

Transform: Untransformed

1-Tailed

Mean

Min

Max CV%

t-Stat  Critical MSD

Control
AT6-638
AT6-639
ATE-640
AT6-641
AT6-642

1.4579
1.3756
1.4248
1.3207
0.8174
1.3731

1.0000
0.9435
0.9773
0.9058
0.5606
0.9419

1.4579
1.3756
1.4248
1.3207
0.8174
1.3731

0.8000
0.9444
0.6667
0.5882
0.6000
0.6500

2.7500 59.195
1.8333 25.113
3.1176 68.012
1.7500 38.318
1.3333  36.045
2.0000 45353

0.057 1.860 1.0791

ok o |2

Auxiliary Tests

Statistic Crifical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.83)

0.80399 0.781 1.27136 0.26982
1.2609 23.1545

Hypothesis Test {1-tail, 0.05}

MSDu  MSDp MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences

1.07913 0.7402 0.00273 0.84193 0.95597 1,8
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Reproduction Test-Reproduction

Start Date: 1110/2016 Test ID: TN-16-396 Sample ID: HGL
End Date: 12/8/2016 LabiD: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control 2.7500 1.9474 0.8000 0.8421 0.9500

ATG-638 1.8333 0.9444 1.4000 1.5500 1.1500

AT6-638 06667 3.1176 1.2222 1.0000 1.1178

AT6-640 1.7500 0.5882 1.5000 1.4444

AT6-641 0.6000 1.3333 0.6667 0.7500 0.7368

AT6-642 20000 0.6500 1.3333 0.8824 2.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control  1.4579 1.0000 1.4572 0.8000 2.7500 59.195 5

ATG-638 1.3756 0.9435 1.3756 0.9444 1.8333 25113 5

AT6-632 1.4248 0.9773 1.4248 06667 3.1176 68.012 5

ATE-640 13207 0.9059 1.3207 0.5882 1.7500 38.318 4 0.280 1.895 0.9299

AT6-641 0.8174 0.5606 08174 0.6000 1.3333 36.045 5

ATB-642 1.3731 09419 1.3731 0.6500 2.0000 45.353 5
Auxiliary Tesis Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89939 0.764 0.66126 -0.2189
F-Test indicates equal vatiances (p = 0.41) 2.90828 46.1946
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.92989 0.63783 0.04185 0.53534 0.78788 1,7
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Reproduction Test-Reproduction

Start Date: 11/10/2016 TestID: TN-16-396 Sample ID; HGL
End Date: 12/8/2016 Lab ID: Sampie Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: LP-Leptocheirus plumulosus
Comments:
Conc- 1 2 3 4 5
Control 27500 1.9474 0.8000 0.8421 0.9500

ATE-638 1.8333 09444 14000 15500 1.1500

AT6-639 0.6667 3.1176 1.2222 1.0000 1.1176

ATE-640 1.7500 0.5882 1.5000 1.4444

AT6-8641 0.6000 1.3333 0.6667 0.7500 0.7368

AT6-642 2.0000 0.8500 1.3333 0.8824 2.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean WMean Min Max CV% N t-Stat Critical MSD
Control 1.4572 1.0000 1.4579 0.8000 2.7500 59.195 5

AT6-638 1.3756 09435 1.3756 0.9444 1.8333 25113 5

ATG-639 1.4248 0.9773 1.4248 0.6667 3.1176 68.012 5

AT6-640 1.3207 0.8059 1.3207 0.5882 1.7500 38.318 4

AT6-641 0.8174 05606 0.8174 0.6000 1.3333 38.045 5 1.571 1.860 0.7584

AT6-642 1.3731 09419 1.3731 06500 2.0000 45353 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89588 0.781 1.08055 0.9592
F-Test indicates equal variances (p = 0.06) 8.58029 23.1545
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicales no significant differences 0.75836 0.52017 1.02568 0.41579 0.15491 1,8

Page 1

ToxCalc v5.0.23

Reviewed by:f



Reproduction Test-Reproduction

Start Date: 11/10/2016

End Date: 12/8/2016

Sample Date:
Comments:

Test ID: TN-16-396

Lab iD:

Protocol: EPAM 87-EPA Marine

Sample ID: HGL
Sample Type: Sediment
Test Species: L.P-Leptocheirus plumulosus

Conc-

2

3

4

5

Control
ATB6-638
AT6-639
AT6-640
AT6-6841
AT6-642

2.7500
1.8333
0.6667
1.7500
0.6000
2.0000

1.9474
0.9444
3.1176
0.5882
1.3333
0.6500

0.8000
1.4000
1.2222
1.6000
0.6667
1.3333

0.8421
1.5500
1.0000
1.4444
0.7500
0.8824

0.9500
1.1500
1.1176

0.7368
2.0000

Conc-

Mean

N-Mean

Transform: Untransformed

1-Tailed

Mean

Min

Max CV%

t-Stat Critical MSD

Control
AT6-638
ATB-639
AT6-640
ATE-641
AT6-642

1.4579
1.3756
1.4248
1.3207
0.8174
1.3731

1.0000
0.9435
0.9773
0.90569
0.5606
0.9419

1.4579
1.3756
1.4248
1.3207
0.8174
1.3731

0.8000
0.9444
0.6667
0.5882
0.6000
0.6500

2.7500 59.195
1.8333 25113
3.1176¢ 68.012
1.7500 38.318
1.3333 36.045
2.0000 45.353

0.178  1.860 0.8850

Auxiliary Tests

Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01)
F-Test indicates equal variances {p = 0.54)

0.87016 0.781 0.63056 -0.9949
1.9204 23.1545

Hypothesis Test (1-tail, 0.05)

MSDu  MSDp MSB MSE _ F-Prob df

Homoscedastic t Test indicates no significant differences

0.88503 0.60706 0.01796 0.5663 0.86308 1,8
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ATTACHMENT Il

Neanthes arenaceodenata 20-Day Whole Sediment Test
Data Sheets and Statistical Analyses
(33 pages)



. . |
m SEDIMENT TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15
Client: HGL
QC Test Number: TN-16-399

TEST ORGANISM INFORMATION

Common Name: _ Polychaete Adults Isolated (Time, Date):

Sclentific Name: Neanthes arenaceodentata Neonates Pulled (Time, Date):

Lot Number: ___A/A ~02§ Acclimation: _ &2 Age: iifz Facye
Source: AtTs Culture Water (T/S): _Zo- 2. °C _ 2o.2 ppt

TEST INITIATION

Date | Time [nitials Activity
ﬁ[ﬁ’ t 1200 Lo Sediment Added to Chambers
{2¢0 b Overlying Water Added to Chambers
h }i?{i.; i 313 V am Organisms Transferred
. TEST SET-UP

Sample Number(s). AT6-1¢ . AT6-638 to 642
Overyling Water: __30 ppt Crystal Sea_ (LD6-51% )

Treatment Volume Test Sediment Volume Overlying Water

AT6- (Lab Control} 175 ml 725 mi
ATB-638
ATB-639
AT6-640
AT6-641
ATG-642

ATS-T28
03/01/00




—v A TOXICOLOGY LABORATORY BENCH SHEET -
ORGANISM RECOVERY RECORD

oject Number: 70005.15 TEST ORGANISM
Client: HGL Common Name: Polychaete
QC Test Number: TN-16-397 Scientific Name: Neanthes arenacecdentata
Organisms Recovered {date, time, initials): 1 ?«/ ?A’ & 12 3% S
Treatment Replicate Number of Organisms Loaded Number of Organisms Recovered
AT6- 48 A g o
(Lab Control) B 3 <
c 5 s
D g* 5
E s by
AT6-638 A . 5
B ¢ T
c 5 S
D e =
E S 5
AT6-639 A < Y
B < Y
C ¢ =54 12f 3t
D < S
E r Li
AT8-640 A c 9
B § s
C & 5
D < Y
E s 5
ATB-641 A S <
B s )
c < s
D < u
E 5 5
AT6-642 A < <
B s 1
¢ 5 5
D g 5
E 5 s

ATS-T30
03/01/00



ASH-FREE DRY WEIGHT DATA (Test Species:

a‘ N. arenaceodentata }
Project Number: 70005.15 Client: HGL QC Test Number: TN-16-397
Date Time Initials Date Time Initials
Loaded pans in oven: /Z’/ },_/it /330 M Loaded pans in furnace: ’Z//L/fﬁ /100 M
Loaded pans out oven: 12]7t/. 1500 A Loaded pans out furnace: / L’//a;//a /300 M
Loaded pans weighed: 1z halite o0 o) Loaded pans weighed: 2Lt 1AcO ola
Oven Temp (°C): [00°C Furnace Temp (°C): SS0 ‘¢
‘ A B C B-C D (B-C)ID
Weight of Pan and Weight of Pan and Total Ash-Free | Number of ;| Mean Ash-Free Dry
Test Weight of Pan | Oven-Dried Organisms | Furnace-Dried Organisms Dry Weight Crganisms Organism Weight
Concentration | Rep | Pan # (mg) {mg) {mg) {mg) Weighed {mg)
AT6- Hgy A HA 860 Y 3924004 33 10,6lp §0.9% 4 /2.15
B | Y | 1¢s5sS 3N0.87 Blelrpr3™ Lyt b s §. 89
C A 3 730.08 3 795, 0 3739.3) «s-13 I3 9.7 5
D | (o0 |  25B.ly 422 s 427\ x4 So-6Y 95 /013
E il 4Y38.0 § 4537, 05 4 g.9 Ye.5h § . H
AT6-638 A K. 3 36l9¢ BRSNS BT A ME. oY S 7.1
B_|i09 | MuZo-pe 491,59 HOBEIM 52.iy s Jo-$'3
C_luzt | 433934 Uutgss 4393, 9o g% 51 S 1052
D |ioe | yzso00 Ha7.97 29 Ol S). §4 g5 10-3
E | M| 380891 3ER2S 2675427 $ 383 S 10- 73
AT6-639 A T V532 2734,29 Bl 3,005 S S J0.2%
B & 3650 % B2 T4 Y. *S 23 10.95
C |2 | 3799 207,30 375017 $2.53 54 j2.63
D | W | 3688 3765248 3684 5Y-1 ¢ /082
E | S | 363890 3710459 A5 70 5).83 X4 1296
"V'FM
Dry wt. calculations checked (date, initials): ;z,_l 5 !i'- H— Ash-Free calculations checked (date, Initials): 4?/_[/5"'/ le p—

ATS-T51
01/26M2




B

ASH-FREE DRY WEIGHT DATA (Test Spécies:

N. arenaceodentata

Project Number: 70005.16 Client: HGL QC Test Number: TN-16-397
Date Time Initials Date Time Initials
Loaded pans in oven: ! ?f/?;/fc 1330 Mr— Loaded pans in furnace: j2fiz]le #eo e
Loaded pans out oven: #2/‘// vl /500 A Loaded pans out furnace: fi// /1 /300 A
Pea ) ‘ s
Loaded pans weighed: AN 21 a5 Loaded pans weighed: 12 ) 1o 1200 TP
Oven Temp (°C): foo ¢ Furnace Temp (°C): S50 "<
A B c B-C D (B-C)/ID
Weight of Pan and Weight of Pan and Total Ash-Free | Number of | Mean Ash-Free Dry
Test Weight of Pan | Oven-Dried Organisms | Furnace-Dried Organisms Dry Weight Organisms Organism Weight
Concentration Rep | Pan# (mg) {mg) {mg) {mg) Weighed (mg)
AT6-640 A las [vystof 1 8Hz.sy 479394 4864 4 /2-1%
B - v F3bF2 BEOR R\ BG4 51. 8k g j0- 37,
c | L 3 Y8z BE32 43 37%0.52 §1.41 5 /0.3 8
D | @ | wzrvsy 435300 4300 Y@ g6 A4 ny
E N4 AR gS2.157 LUYRD, U0 $3.35 g lo- 1S
AT6-641 A oy 301327 2T W 829 (5 8.0l S G472
B F 2 @(2-11 274,50 3572, ¢ 8.3 £ 12-4
C |10k | 3620iS 369372 Mz, $0.£0 g /o]t
D |36 | %34/6-13 34L8Z B4 0.0% S1.63 g4 12.9¢
E | Yl | 35383 366959 3117 $2.9% 5 /049
ATG-b42 A 140 | F4St-80 1003 360,67 \(§. 3¢ s 963
B 4% 2507%.29 354,25 350,53 Y492 gy /2.8
c 19 533y.20 oi3.43 B3560.03 S310 K3 Jo.b2
D | 3% 3§ 248l 3602.73 2SS, 6 slob 3 /0.22
E | 3¢ 752736 3o, 2 3$E0.80 $3.81 AT l0-}2
1L 8t

Dry wi. calculations checked (date, initials): il/ﬁf'//c fr—

Ash-Free calculations checked (date, initials): IZ«'ﬁY’/}" 7~

ATS-Ta1
01/26/12



®

WEIGHT DATA (Test Spec..s:

N. arenaceodenata )

Project Number: 70005.15 Date Time Initials
Client: HGL Loaded tins placed in oven: ‘7/ /-% 1737
QC Test Number: __TN-16-397 Loaded tins removed from oven: & l”/ '5//& | Jow Ate
Tin Lot: Conec b bos Loaded tins weighed: f/'// &/ /IVQ A
Oven Temp (°C): Start__/¢0 End: Oven Number; BLM-01 Balance Number:_P0115825
A - B - - B-A c (B-A)/C
Weight of Tin Total Dry Number Mean Dry {if applicable)
Test Weight of Tin and Dried Organisms Organism Weight of Organisms | Organism Weight Mean Biomass
Concentration | Rep | Tin# (mg) {mg) (mg) Weighed {mg) (mglexposed org.)
initals A g | L0986 | 36/2.01 2.15 $ 0.3 0.9+
5 |3 | 3489.8% | 3472.95 22 3 0.62 .,
Colyr | D68 14 360999 1.80 3 0.346 0. 36
D13y | DSBIG | 3587.96 Z 78 ] 0.5 0.5

Dry wt. calculations checked {date, initials}:

(25 le e

Biomass calculations checked (date, initials); __! 7:// J;//‘ A

ATS-T46
G9/20/08



)
® . !
m TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS
Project Number: 70005.15 TEST ORGANISM Beginning Date: ;i,} / ?’///é Time: _/5/3
Client: HGL Common Name: _ Polychaete Ending Date: 7% ;f//s Time: /2332
QC Test Number: TN-16-397 Scientific Name: _ Neanthes arenceodentata
TARGET VALUES:, Temp: _20 °C pH: 6.0-90 DO: 225 mg/ll Salinity. _30 ppt Photoperiod: _16¢ 8«  Light Intensity, 50 - 100 fc
Temperature (°C) pH Dissolved Oxygen (mg/L} Salinity (ppt)
Sample # 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
ATG- Lab Control ;b;_F 1.5 “{.4 26"(
AT6-638 710 1.0 1.3 Nl
AT6-639 b\0) 77 1.5 3.0
AT6-640 5.0 1 2.3 7.0
AT6-641 210 1.1 1.3 7%
AT6-642 70 15 2.7 %)
Meter Number |¢1§ Ly 18 %
Time) 57 (B2 1252 us2.
Initials Jend” My Vel T

ATS-T13
06/21/06




@
m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: 70005.15 TEST ORGANISM Beginning Date: ﬂ/: —Pf//i- Time: _f2/3%
Client: HGL Common Name: _ Polychaete Ending Dats: /?{/?//‘ . Time: /&3
QC Test Number: TN-16-397 Scientific Name: __ Neanthes arenceodentata

TARGET VALUES: Temp: _20 °C pH: 6.0-90 DO: 225 mg/lL Salinity, _30 ppt Photoperiod: _16¢ 8«  Light Intensity; 50 - 100 fc

Temperature (°C) pH Dissolved Oxygen {mg/L) Salinity (ppt)
Sample # 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
AT6- Lab Control 1o |gg-z| e \q) 1195 (8.7 1% 796 12 |18l 28 10 30| |78 179 1 169 7.6 |75 200 boe 20 s $l30.dm 0312
AT6-638 Plo |20% |07 00 176224 1200 P4 28 1A i [ 30 (3 1R [29 724 17 |22074 |25 s logs| 289 (21,3 02 008|227

AT6-639 Lo 9000 205 o037 | 202] 77 (1K 74 |1\ [ g ke {0 |92075 [l bd |75 e g 02831 028 Hzes 265,
AT6-640 2o 10 00 gl oo R 21| 23 0% .0 12 177 %2 (81 |90 |14 [14 |1.474 [0 |73 1§ (282|264 211 1BF £ |20
AT6-641 zhe (210 |0 ik 1f0% | ANz 703-¢ (19 B0 17 [97182 [B] oo (2.5 123 1.4 78T Lo |74 |2y bref 281 729008 e PR

| ATo-642 I o0 |28 |70 907 A 2% |7. ¥ 79 |80 |23 ]170%3 B 1 197073 [ [2.4] 7624 |23 112 2les3 20 0izz |a1s]exs]

Metor Number|bt py 178 ]17% 1718 [0 RIGR [675 gag G788 |6 |OA wr o7t &8 @7%,678 |67F

=y
0

R V36 (678 |78 |Gl reat ot

¥H
Time 6343 | | e Cfg’f,’ ) 0o 05111095 | ok laoz (RED O |oies | 9% 957 e (s ot el G oty |92 100 s b V0D s
nitals{ A~ Lo | m| M| D | gy 140 |2 | | e 00 Lt | s [ | (T o [ T |y L | | oy [ |7 T s |5
vy

=
=
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m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: ___70005.15 TEST ORGANISM Beginning Date: __s1 | r?;//; Time: /2/3
Client: HGL Common Name: _ Polychaete Ending Date: /Z’/ 7:/1@ Time: /232
QC Test Number: TN-16-397 Scientific Name: __ Neanthes arencecdentata

TARGET VALUES: Temp: _20 °C pH: 6.0-9.0 DO: 225 mg/L Salinity: _30__ppt Photoperiod: _16¢ 8«  Light Intensity: 50 - 100 fc

Temperature {°C} pH Dissolved Oxygen (mg/L) "'Salinity (ppt)
Sample # 8 9 |10 |11 |12 (13| 14] 8 9 (10|11 |12 |13 (14| 8 9 |10 |11 12 | 13| 14] 8 9 |10 (11|12 |13 | 14
ATE-195 | Lab Control 0 |i 44| ja.472 | 2% a0ut 1.9 13 |77 | 7079 7% 6.9 B2 18 [79 |70 110|720 13 l29l5ng 1229 lyan lzelios | 230
AT6-638 200109 194 ([0 109 (0.6 1014 117 1.3 117 951,082 94 |77 12 A4 | 22413091805 | 94 370|801 [305 523
ATE-639 o] 0.0 202 201|202 10 Jao 1O B0 |77 Py 17 kot R 8 74 7B 2183 w5 30.71%64 (300 |30.5"
AT6-640 R 4 206 0b 110 1210 10l K0 1% |18 17 leG g |27 17375 |14 |13 72 7.3[50 290 | 206 0.6 |30 G0
ATB-641 %5 |5 (264 04210 p10 210 [T1 180 [9.% 11,5 177 | 201 2[ 177324 |27 2.3 1.2 1. 205000090 | 50,0364 |0/ 30s120 4

ATG-642

05 HeH | 02 216 i |10 | 72| G0 |14 [1.5 |77 74122 12 3 |15 |72 70 | 70 .6 313 [ pzelszeflsig B2

<]

Meter Number sz | 1 (l@s (296 lo# |l lon 28 |eTew v o | s2lerg (67% @%fﬁ“f‘éf” 78 18 B8 61| b, PRew G781y

Time paat 16920 [ 0% iz |1 sl A2 (0920 es |08 s |1 lonms 1132 i e | o803 i gaselr 38 o (197 o3P s |1 115 RS

e P W e e e P e L A e e e e
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TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: 70005.15 TEST ORGANISM Beginning Date: :“I]J 5‘;/!5 Time: __ /23
Client: HGL Common Name: __ Polychaete Ending Date: 7 ?// 7;/4;; Time: / 23
QC Test Number: TN-16-397 Scientific Name: __ Neanthes arenceodentata
TARGET VALUES: Temp: _20 °C pH: 6.0-9.0 DO: 225 mg/L Salinity, _30 ppt Photoperiod: _16¢ 8« _ Light Intensity: 50 - 100 fc
Temperature {°C}) pH Dissolved Oxygen (mg/L) Salinity (ppt)
Sample # 15116 (17 |18 |19 (20| 21|15 |18 |17 |18 |19 {20 (21|15 |16 |17 |18 |19 |20 | 21|15 | 16 |17 | 18 | 19| 20 | 21
AT6-§6 | Lab Gontrol fie 190 |{96(19.0 190 |90 15117 1.3 e 19 7 7% 1919 [10 |76 17 $B0\250\79.2 [ 9a,9|m9 370
ATE-638 |4l 40 faome 148 25|19 12 [77 |9 13 7277918 74177 13| |P3o|ss.0q¥ 397|300 313
AT6-639 o (4l [19.0]47 |\go (4.0 7257120 12 [72¢ |g0 |80 15198717174 |80 |7 343 13231323 R2.1pos -2
AT6-640 w50 [l90lias 03 liqe|  |re|gl nrhagi |8 25714 74 30 [H |15 Buey 524 1329|555 80 |,
AT6-641 W 0.z 1AL e6 a3 la.dl g1 118080 |84 19118715 [1.% 4|74 H|g22324 [323 B0 312
AT6-642 209193 [19.0 |14, L. | b To|g 113 |¢.1§.0 €7 29 24 e 2. 2| Y 3300930 7941 27 |k | . 8]
Meter Numberle, 5 g | (,7%]ig79 | (74 e |17 (ﬂg’ L7igm |6 GT¥ |61 (678 |7 tirm G| CTT6TE 79 519 o
Time | gsroiid | 1058 62 [o71g [ysot ot g0t 1058 | e 30 I st Rt |15 oo I | ooy ot5t0d |les7 | dermlprf [ty
Initals) s (S W0 | e od ] gn [T N [ o |8 0 [ [ [am] [ g Lo o | o
ATS-T14

06/21/06
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TOXICOLOGY LABORATORY BENCH SHEET -
OVERLYING WATER PREPARATION / USAGE LOG

Project Number: 70005.15 TEST ORGANISM

Client: HGL Common Name; Polychaete

QC Test Number: TN-16-397 Scientific Name: Neanthes arenceodenata
Overlying Water: 30 ppt Crystal Sea Arificial Seawater

Preparation i ]
Sample Number ] Inttials Date of First Use Date of Final Use
Time, Date
LD 53 il 1300 W\ nlzclite (2516
DesHO e e |  NM AL ilzg i
(B 52 uieg [it toag mT 1 {2glice 2z

ATS-T30
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Project Number: 70005.15
Client: HGL
QC Test Number: TN-16-397

TOXICOLOGY LABORATORY BENCH SHEET -
RENEWAL RECORD

Date Time Initials

tizafie [nog M

A
1172801 (g il
M

g@jg@mﬂ@mh@m—\og
&
o
-
3\

—
N

€
e
Y«'ﬁ
=

600 »

-,
<D

.
A
&

1050 220,

—
(=]

[\
o

%)
-

M
N

N
(o4

N
&

N
(&)}

N
(o3}

N
~J

N
(=]
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m TOXICOLOGY LABORATORY BENCH SHEET -

FEEDING RECORD

Project Number: __70005.15

Client: HGL

QC Test Number: _TN-16-397

Food: Tetramin Lf i) w;y//(iém&f/\

Day Date Time Initials
0
1

@) | it (100 =
3

wlzific 530 I8
5 v

® 1|22/1¢ 14/ o
7

® | uleshe i22%- M
9

O izl 115 B
11

a2 ifzq 1€ jz10 wT [ mkic [T 7,
13

as i2]if1@ {300 N
15

as 1203l 1325 80
17

T (2felie 1038 LO
19

20

21

22

23

24

25

26

27

28
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TOXICOLOGY LABORATORY BENCH SHEET

Project Number: 70005.15
Client: HGL
QC Test Number: TN-16-397

Date/Time/Initials Comments/Activity

ATS-T29
03/01/00



Growth and Survival Test-Survival

Start Date: 11/17/2016 Test ID: TN-16-399 Sample ID: HGL
End Date: 12/7/2018 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:
Conc- 1 2 3 4 5

Control 0.8000 1.0000¢ 1.0000 1.0000 1.0000
ATE-638 1.0000 1.0000 1.0000 1.0000 1.0000
AT6-632 1.0000 1.0000 0.8000 1.0000 0.8000
AT6-640 0.8000 1.0000 1.0000 0.8000 1.0000
AT6-641 1.0000 0.8000 1.0000 0.8000 1.0000
AT6-642 1.0000 0.8000 1.0000 1.0000 1.0000

Transform: Arcsin Sguare Root Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 0.9600 1.0000 1.2977 1.1071 13453 8207 5
AT6-638 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 16.00
AT6-639 09200 0.9583 1.2500 1.1071 1.3453 10.434 5 2500 16.00
AT6-640 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5 25.00 16.00
ATE-641 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5 25.00 16.00
AT6-642 09600 1.0000 1.2977 1.1071 1.3453 B8.207 5 27.50 16.00
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.79376 0.9 -0.8175 -0.9097

Equality of variance cannot be confirmed

Hypothesis Test (1-tall, 0.05)

Steel's Many-One Rank Test indicates no significant differences

Page 1 ToxCalc v5.0.23 Reviewed by:; %



Growth and Survival Test-Survival

Start Date: 1117/2016 Test ID: TN-16-399 Sample ID:; HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:
Conc- 1 2 3 4 5

Control  0.8000 1.0000 1.0000 1.0000 1.0000
ATG-638 1.0000 1.0000 1.0000 1.0000 1.0000
AT6-632 1.0000 1.0000 0.8000 1.0000 0.8000
AT6-640 0.8000 1.0000 1.0000 0.8000 1.0000
AT6-641 1.0000 0.8000 1.0000 0.8000 1.0000
AT6-642 1.0000 0.8000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control  0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
AT6-638 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 19.00
AT6-639 0.9200 0.9583 1.2500 1.1071 1.3453 10434 5
AT6-640 0.9200 (.9583 1.2500 1.1071 13453 10434 5
AT8-641 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-642 09600 1.0000 1.29077 1.1071 1.3453 8.207 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.62485 0.781 -2.5156 7.15179

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

Page 1 ToxCalc vb6.0.23 Reviewed by}f??%%



Growth and Survival Test-Survival

Start Date: 11117712016

End Date:
Sample Date:
Comments:

12/7/2016

Test ID: TN-16-399

Lab ID;

Protocol: EPAM 87-EPA Marine

Sample ID:

Sample Type:

Test Species:

HGL
Sediment

NA-Neanthes arenacecodentata

Conc-

2

3

4

5

Control
ATE-638
AT6-639
ATB-640
AT6-641
AT6-642

0.8000
1.0000
1.0000
0.8000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
0.8000
0.8000

1.0600
1.0000
0.8000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
0.8000
0.8000
1.0006

1.0000
1.0000
0.8000
1.0000
1.0000
1.0000

Conc-

Mean

N-Mean

Transform

: Arcsin Square Root

Mean

Min

Max CV%

Rank
Sum

1-Tailed
Critical

Controt
ATG-638
AT6-630
ATB-640
ATB-641
AT6-642

0.9600
1.0000
0.9200
0.9200
0.9200
0.9600

1.0000
1.0417
0.9583
0.9583
0.9583
1.0000

1.2977
1.3453
1.2500
1.2500
1.2500
1.2977

1.1071
1.3453
1.1071
1.1071
1.1071
1.1071

1.3453  8.207
1.3453  0.000
1.3453 10434
1.3453 10434
1.3453 10.434
1.3453  8.207

g g2

25.00

19.00

Auxiliary Tests

Statistic

Critical

Skew

Kurt

Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01)
F-Test indicates equal variances (p = 0.70)

0.75876
1.5

0.781
23.1545

-0.8546

-1.0157

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences

Page 1
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Growth and Survival Test-Survival

Start Date: 1117120186 Test [D: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:
Cone- 1 2 3 4 5

Control 0.8000 1.0000 1.0000 1.0000 1.0000
ATE-638 1.0000 1.0000 1.0000 1.0000 1.0000
AT6-639 1.0000 1.0000 0.8000 1.0000 0.8000
ATB-640 08000 1.0000 1.000C 0.8000 1.0000
AT6-641 1.0000 0.8000 1.0000 0.8000 1.0000
AT6-642 1.0000 0.8000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
AT6-638 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
ATG-639 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-640 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5 25.00 19.00
ATE-641 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-642 0.9600 1.0000 1.2977 1.1071 13453 8207 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.75876 0.781 -0.9546 -1.0157
F-Test indicates equal variances (p = 0.70) 1.5 23.1545

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Samnple Test indicates no significant differences

Page 1 ToxCalc v5.0.23




Growth and Survival Test-Survival

Start Date:  11/17/2016 Test ID: TN-16-399 Sample ID: HGL
End Date: 12172016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:
Conc- 1 2 3 4 5

Contrel  0.8000 1.0000 1.0000 1.0000 1.0000
AT6-638 1.0000 1.0000 1.0000 1.0000 1.0000
AT6-639 1.0000 1.0000 0.8000 1.0000 0.8000
ATe-640 0.8000 1.0000 1.0000 0.8000 1.0000
AT6-641 1.0000 0.8000 1.0000 0.8000 1.0000
AT6-642 1.0000 0.8000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% Sum  Critical

N
Control 0.2600 1.0000 1.2977 1.1071 1.3453 8.207 5
ATE-638 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5
ATE-639 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-840 0.9200 09583 1.2500 1.1071 1.3453 10.434 5
5

5

ATG-641 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 2500  19.00

ATe-842 0.9600 1.0000 1.2977 1.1071 1.3453 8207
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.75876 0.781 -0.9546 -1.0157
F-Test indicates equal variances {p = 0.70) 1.5 23.1545

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences

Page 1 ToxCalc v5.0.23 Reviewed by:%




Growth and Survival Test-Survival

Start Date:  11/17/2016 TestID: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:
Conc- 1 2 3 4 5

Control  0.8000 1.0000 1.0000 1.0000 1.0000
AT6-638 1.0600 1.0000 1.0000 1.0000 1.0000
ATE-639 1.0000 1.0000 0.8000 1.0000 0.8000
AT6-640 0.8000 1.0000 1.0000 0.8000 1.0000
AT6-641 1.0000 0.8000 1.0000 0.8000 1.0000
AT6-642 1.0000 0.8000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 09600 1.0000 1.2977 1.1071 1.3453 8207 5
AT6-638 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
ATE-639 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-640 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5
AT6-641 0.9200 00583 1.2500 1.1071 1.3453 10.434 5
AT6-642 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5 27.50 19.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.50963 0.781 -1.7788 1.40625
F-Test indicates equal variances (p = 1.00} 1 23.1545

Hypothesis Test (1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

Page 1 ToxCalc v5.0.23 Reviewed by:




Growth and Survival Test-Growth

Start Date:  11/17/2018 Test ID: TN-16-399 Sample |D: HGL
End Date: 12/7/2016 Lab ID; Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodeniata
Comments:  AFDW
Conc- 1 2 3 4 5
Control 0.6373 0.4446 0.4573 05084 0.4856
ATG-638 0.4804 0.5262 0.5459 0.5186 0.5383
ATG-638 05124 (0.5475 06316 05411 0.6479
AT6-840 0.6080 0.5186 05191 0.5830 0.5375
AT6-641 0.4811 0.6054 05080 0.6479¢ 0.5247
AT6-642 04836 0.8080 0.5310 05108 0.5359
Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.5062 1.0000 0.5062 0.4446 0.6373 15.232 5
AT6-638 05219 1.030¢ 05219 0.4804 05459 4.882 5 -0.441 2360 0.0838
ATG-639 05761 1.1380 0.5761 0.5124 0.6479 10.391 5 -1.967 2360 0.0838
AT6-640 0.5532 1.0929 05532 05186 06080 7.285 5 -1.324  2.360 0.0838
AT6-641 05534 1.0932 05534 04811 06479 12.694 5 -1.326 2360 0.0838
AT6-642 0.5341 1.0550 0.5341 0.4836 0.6090 8.741 5 -0.784 2360 0.0838
Auxiliary Tests Statistic Critical Skew Kurt
Shapirc-Wilk's Test indicates normal distribution (p > 0.01) 0.9352 0.9 0.81087 0.0472
Barflett's Test indicates equal variances {p = 0.40) 5.11293 15.0863
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Dunnett's Test indicates no significant differences

0.08381 0.16556 0.00316

0.00315 0.43795 5,24

Page 1
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Growth and Survival Test-Growth

Start Date: 111172016 Test ID: TN-16-399 Sample ID; HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  AFDW
Conc- 1 2 3 4 5
Control 0.6373 0.4446 0.4573 05064 0.4856

ATB-638 0.4804 0.5262 0.5458 0.5186 0.5383

AT6-639 05124 0.5475 0.6316 0.5411 0.6479

AT6-640 0.6080 0.5186 05191 0.5830 0.5375

ATG6-641 04811 0.6054 05080 0.6479 0.5247

AT6-642 04836 0.6090 0.5310 0.5108 0.5359

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N {-Stat  Critical MSD
Control 0.5062 1.0000 0.5062 0.4446 06373 15.232 5

AT6-638 05219 1.0309 05219 0.4804 05459 4.882 5 -0.431 1.860 0.0675

ATB-839 05761 1.1380 05761 0.5124 0.647¢ 10.391 5

AT6-640 0.5532 1.0920 0.5532 05185 0.6080 7.285 5

AT8-841 0.5534 1.0932 05534 0.4811 0.6479 12.694 5

AT6-642 0.5341 1.0550 0.5341 0.4836 0.6090 8.741 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01} 0.85468 0.781 1.60689 3.74839
F-Test indicates equal variances (p = 0.05) 9.15082 23.1545
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.06754 0.13341 0.000681 0.0033 0.67791 1,8

Page 1
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Growth and Survival Test-Growth

Start Date: 111772016

End Date: 12{7/2016

Sample Date:

Comments:  AFDW

TestID: TN-16-399

Lab ID:

Protocol: EPAM 87-EPA Marine

Sample ID; HGL
Sample Type: Sediment

Test Species: NA-Neanthes arenaceodentata

Conc-

1

2

3

4

5

Control
ATE-538
ATB-639
ATB-640
ATB-641
ATE-642

0.6373
0.4804
0.5124
0.6080
0.4811
0.4836

0.4446
0.5262
0.5475
0.5186
0.6054
0.6090

0.4573
0.5459
0.6316
0.5191
0.5080
0.5310

0.5064
0.5186
0.5411
0.5830
0.6479
0.5108

0.4856
0.5383
0.6479
0.5375
0.5247
0.5359

Conc-

Mean

N-Mean

Transform: Untransformed

Mean

Min

Max CV%

1-Tailed
t-Stat Critical MSD

Control
ATG-638
ATE-639
ATB-640
AT6-641
ATE-642

0.5062
0.5219
0.5761
0.5532
0.5534
0.5341

1.0000
1.0309
1.1380
1.0929
1.0932
1.0550

0.5062
0.5219
0.5761
0.5532
0.5534
0.5341

0.4446
0.4804
0.5124
0.5188
0.4811
0.4838

0.6373 15232
0.5459  4.882
0.6479 10.3N1
06080  7.285
0.6479 12.694
0.6020  8.741

(&1 W W e W b-d

-1.600  1.860 0.0812

Auxiliary Tests

Statistic

Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.87507
F-Test indicates equal variances {(p = 0.64)

1.65914

0.781 1.06078 0.1585
23.1545

Hypothesis Test {1-tail, 0.05)

MSDu

MSDp MSB MSE  F-Prob df

Hoemoscedastic t Test indicates no significant differences 0.08118

0.16037 0.0122 0.00476 0.14817 1,8
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Growth and Survival Test-Growth

Start Date: 11M17/2016 Test ID: TN-16-399 Sample [D: HGL
End Date: 12/7/2018 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments: AFDW
Conc- 1 2 3 4 5

Confrol 0.6373 0.4446 (04573 0.5064 04858
ATE-638 0.4804 05262 0.5459 (05186 0.5383
ATB-639 0.5124 05475 0.6316 0.5411 0.6479
AT6-840 0.6080 05186 0.5191 0.5830 0.5375
AT6-641 04811 0.6054 05080 0.6479 0.5247
AT6-642 04836 06090 05310 05108 0.5359

Transform: Untransformed 1-Tailed

Conc- Mean N-Mean Mean Min Max CV% -Stat Critical MSD
Control 0.5062 1.0000 05062 0.4446 0.6373 15.232
AT6-838 0.5219 1.0309 0.5219 04804 0.5459 4.882
AT6-639 05761 1.1380 0.5761 0.5124 0.6479 10.391
ATB-840 0.5532 1.0929 05532 0.5186 0.6080 7.285
AT6-641 0.5534 1.0932 05534 0.4811 06479 12.694
AT6-642 0.5341 1.0550 0.5341 0.4836 0.6090 8.741

-1.208  1.860 0.0724

g |2

Auxiliary Tests Statistic Critical Skew Kurt
Shapire-Wilk's Test indicates normal distribution {p > 0.01) 0.87598 0.781 1.4193 1.97758
F-Test indicates equal variances {(p = 0.24) 3.66051 23.1545

Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.07236 0.14293 0.00552 0.00379 0.26149 1,8
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Growth and Survival Test-Growth

Start Date: 11M17/2016 TestID: TN-16-399 Sample ID: HGL
End Date: 121712016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EFPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  AFDW
Cong- 1 2 3 4 5

Control 0.6373 0.4446 0.4573 05064 0.4856
ATB-638 0.4804 (0.5262 0.5459 0.5186 0.5383
ATB-639 05124 05475 06316 0.5411 0.6479
AT6-640 0.6080 05185 05191 0.5830 05375
AT6-641 0.4811 0.6054 0.5080 0.6479 0.5247
AT6-642 04836 06090 05310 0.5108 0.5359

Transform: Untransformed {-Tailed
Conc- Mean N-Mean Mean Min . Max CV% t-Stat Critical MSD

N

Control 0.5062 1.0000 0.5062 0.4446 0.6373 15.232 5
ATEB-638 05219 1.0309 05219 0.4804 05459 4882 5
ATE-639 05761 1.1380 0.5761 0.5124 0.6479 10.391 5
ATG-640 0.5832 1.0929 0.5532 0.5186 0.6080 7.285 5
ATB-641 0.5534 1.0932 0.5534 0.4811 0.6479 12.694 5
AT6-642 0.5341 1.0550 0.5341 04836 06090 8741 5

-1.011 1.860 0.0867

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.87874 0.781 0.9817 -0.2869
F-Test indicates equal variances {p = 0.86) 1.20493 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.08675 0.17136 0.00556 0.00544 0.34145 1,8

Page 1 ToxCale v5.0.23 Reviewed by;



Growth and Survival Test-Growth

Start Date: 11/17/2016 Test ID: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  AFDW
Conc- 1 2 3 4 5

Control 0.6373 0.4446 0.4573 05064 0.4856
AT6-638 0.4804 05262 05459 0.5186 0.5383
AT6-632 0.5124 05475 0.6316 05411 0.6479
AT6-840 0.6080 0.5188 0.5191 05830 0.5375
AT6-641 04811 (0.6054 05080 0.6479 0.5247
ATE-642 04836 0.6090 05310 0.5108 0.5359

Transform: Untransfermed 1-Tailed

Conc- Mean N-Mean Mean Min Max CV% t-Stat Critical MSD
Control 0.5062 1.0000 0.5062 04446 06373 15232
ATG-638 05219 1.0309 (0.5219 0.4804 0.5459 4882
AT6-639 0.57681 1.1380 0.5761 05124 0.6479 10.3M1
AT6-640 05532 1.0929 0.5532 0.5186 0.8080 7.285
AT6-641 0.5534 10932 0.5534 04811 0.6479 12.694
AT6-642 05341 1.0550 0.5341 0.4836 0.8090 8.741

g,

-0.620 1.860 0.0750

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)} 0.85063 0.781 1.38815 1.57443
F-Test indicates equal variances (p = 0.35) 2.72881 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.07496 0.14808 0.00194 0.00406 0.50949 1,8
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Growth and Survival Test-Growth

Start Date: 11/17/2016 Test ID: TN-16-399 Sample ID: HGL
End Date: 121712016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  MDW
Conc- 1 2 3 4 5

Control 0.7585 0.5528 0.5486 0.6354 0.5896
ATB-838 0.6322 0.7071 0.7424 0.6792 0.7357
ATB-639 0.7497 0.7869 0.8664 0.7180 0.8461
AT6-640 1.0446 0.7159 06891 0.7384 0.7183
AT6-641 0.6452 0.7924 06757 0.9474 (.7088
AT6-642 06223 0.7820 0.7893 0.7592 0.7503

Transform: Untransformed Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 06172 1.0000 06172 05496 07585 13.979 5
ATG-638 0.6993 1.1331 0.6993 0.6322 0.7424 6.455 5 3400  16.00
ATB-639 0.7934 1.2856 0.7934 0.7180 0.8664 7.907 5 38.00 16.00
AT6-640 0.7813 1.2659 07813 0.6891 1.0446 18.978 5 38.00 16.00
ATG-641 0.7538 1.2215 0.7632 06452 0.9474 16.093 5 37.00 16.00
AT6-642 0.7366 1.1935 07366 0.6223 0.7893 8.898 5 37.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.89404 0.9 1.31126 2.09918
Bartlett's Test indicates equal variances (p = 0.23) 6.93738 15.0863

Hypothesis Test (1-tail, 0.05)

Steel's Many-One Rank Test indicates no significant differences

Page 1 ToxCalc v5.0.23




Growth and Survival Test-Growth

Start Date: 1117/2016 TestID: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments: MDW
Congc- 1 2 3 4 5

Control 0.7585 0.5528 0.5496 0.6354 0.5896
AT6-838 0.6322 0.7071 0.7424 06792 0.7357
ATB-639 0.7497 (.7869 0.8664 0.7180 0.8461
AT6-6840 1.0446 0.7159 0.6891 0.7384 0.7183
AT6-641 0.6452 0.7924 0.6757 0.9474 0.7088
ATE-642 (0.6223 0.7620 0.7893 0.7592 0.7503

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

N
Control 0.6172 1.0000 0.6172 05496 0.7585 13.979 5
ATE-638 06993 1.1331 0.6993 0.6322 07424 6.455 5 -1.886  1.860 0.0810
AT6-638 0.7934 1.2856 07934 0.7180 0.8664 7.907 5
AT6-640 0.7813 1.2659 0.7813 0.6891 1.0446 18.978 5
ATe-641 0.753¢ 12215 0.7539 0.6452 0.9474 16.093 5
5

ATE-642 0.7366 1.1935 0.7386 0.6223 0.7893 8.898

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89703 0.781 1.04084 1.35432
F-Test indicates equal variances {(p = 0.24) 3.65355 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.08098 0.1312 0.01687 0.00474 0.09598 1,8
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Growth and Survival Test-Growth

Start Date:  11/17/2016

End Date: 12/7/2016

Sample Date:

Comments: MDW

Test|D: TN-16-399

Lab ID:

Sample ID: HGL
Sample Type: Sediment

Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
AT6-640
AT6-641
AT6-642

0.7585
0.6322
0.7497
1.0446
0.6452
0.6223

0.5528
0.7071
0.7868
0.7159
0.7924
0.7620

0.5496
0.7424
0.8664
0.6891
0.6757
0.7893

0.6354
0.6792
0.7180
0.7384
0.9474
0.7592

0.5896
0.7357
0.8461
0.7183
0.7088
0.7503

Conc-

Mean

N-Mean

Transform: Untransformed 1-Tailed

Mean

Min

Max CV% t-Stat  Critical MSD

Control
ATB-638
AT6-639
AT6-640
AT6-641
ATB-842

0.6172
0.6993
0.7934
0.7813
0.7539
0.7366

1.0G00
1.1331
1.2856
1.2659
1.2215
1.1935

0.6172
0.6993
0.7934
0.7813
0.7539
0.7366

0.5498
0.6322
0.7180
0.6891
0.6452
0.6223

0.7585 13.979
0.7424  6.455
0.8664 7.907
1.0446 18B.978
0.9474 16.003
0.7893  8.898

-3.684 1.860 0.0887

g aeg o2

Auxiliary Tests

Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91541 0.781 0.8703 0.00919
F-Test indicates equal variances (p = 0.55)

1.88144 23.1545

Hypothesis Test (1-tail, 0.05)

MSDu  MSDp MSB MSE  F-Prob off

Homoscedastic t Test indicates no significant differences

0.08871 0.14374 0.07765 0.00569 0.00609 1,8
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Growth and Survival Test-Growth

Start Date: 11/17/2016 Test ID: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EFPA Marine Test Species: NA-Neanthes arenaceodentata
Comments: MDW
Conc- 1 2 3 4 5

Control 0.7585 0.5528 0.5496 0.6354 0.5896
ATE-638 0.6322 0.7071 0.7424 0.6792 0.7357
AT6-639 0.7497 0.7869 0.8664 0.7180 0.8461
ATS-640 1.0446 0.7159 0.6891 0.7384 0.7183
ATE-641 0.6452 0.7924 06757 0.9474 0.7088
AT6-642 06223 0.7620 0.7893 0.7592 0.7503

Transform: Untransformed Rank 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 0.6172 1.0000 06172 0.5496 0.7585 13.979 5
ATB-638 0.6893 1.1331 06993 0.6322 0.7424 6455 5
ATG-639 0.7934 1.2856 0.7934 0.7180 0.8664 7.907 5
AT6-640 07813 1.2659 07813 0.6891 1.0446 18.978 5 36.00 19.00
ATG-641 0.7538 1.2215 0.7539 0.6452 0.9474 16.093 5
ATE-642 0.7366 1.1935 07366 0.6223 0.7893 8.898 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.74429 0.781 1.77448 2.49762
F-Test indicates equal variances (p = 0.32) 2.95306 23.1545
Hypothesis Test (1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences
Page 1 ToxCalc v5.0.23 Reviewed by:_ {4



Growth and Survival Test-Growth

Start Date: 11/17/2018 Test |D: TN-16-399 Sample ID: HGL
End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  MDW
Conc- 1 2 3 4 5

Control 0.7585 0.5528 0.5496 0.6354 0.5896
ATB-638 0.6322 0.7071 0.7424 0.6792 0.7357
ATG-639 0.7497 0.7869 0.8664 0.7180 0.8461
ATe-640 1.0446 0.7158 0.6891 0.7384 0.7183
AT6-641 06452 0.7924 0.6757 0.9474 0.7088
ATe-642 06223 0.7620 0.7893 0.7592 0.7503

Transform: Untransformed 1-Tailed

Conc- Mean N-Mean Mean Min Max CV% t-Stat Crifical MSD
Control 0.6172 1.0000 06172 0.5496 0.7585 13.979
ATG-638 0.6993 11331 0.6993 0.6322 0.7424 6.455
AT6-839 0.7934 1.2856 0.7934 0.7180 0.8664 7.907
AT6-640 0.7813 1.2659 0.7813 0.6881 1.0446 18.978
ATE-641 0.7539 1.2215 0.7539 0.6452 0.9474 16,003
AT6-642 0.7366 1.1935 0.7366 0.6223 0.7893 5.898

-2.053 1.860 0.1238

g nZ

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87915 0.781 1.09086 0.20961
F-Test indicates equal variances (p = 0.53) 1.97737 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.12381 0.2006 0.04672 0.01108 0.07412 1,8
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Growth and Survival Test-Growth

Start Date:  11/17/20186 Test [D: TN-16-399 Sample 1D: HGL
End Date: 12/7/2018 Lab [D: Sample Type: Sediment
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: NA-Neanthes arenaceodentata
Comments:  MDW
Conc- 1 2 3 4 5

Control 0.7585 0.5528 05496 0.6354 0.5896
ATE6-638 0.6322 0.7071 0.7424 06792 0.7357
ATE-839 0.7497 0.7868 0.8664 0.7180 0.8461
AT6-640 1.0446 0.7159 0.6891 0.7384 0.7183
ATG-641 0.6452 0.7924 0.6757 0.9474 0.7088
AT6-642 0.6223 0.7620 0.7893 0.7592 0.7503

Transform: Untransformed 1-Taiied
Conc- Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

N
Control 0.6172 1.0000 0.8172 0.5496 0.7585 13.979 5
ATB-638 0.6993 1.1331 0.6993 0.6322 0.7424 6455 5
ATE-639 0.7934 1.2856 0.7934 0.7180 0.8664  7.907 5
AT6-640 0.7813 12659 0.7813 0.6891 1.0446 18.978 5
ATB-641 0.7539 1.2215 0.7539 0.6452 0.9474 16.093 5
5

ATe-642 0.7366 1.1935 0.7366 0.6223 0.7893 8.898 -2.465  1.860 0.0901

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p > 0.01) 0.95549 0.781 0.33698 0.60505
F-Test indicates equal variances (p = 0.61) 1.73262 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.09011 0.146 0.03566 0.00587 0.03902 1,8
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ATTACHMENT IV

Nereis virens 28-Day Bioaccumulation Test
Data Sheets and Statistical Analyses
(19 pages)



m SEDIMENT TOXICITY TEST SET-UP BENCH SHEET

Project Number: 70005.15
Client; HGL
QC Test Number: TN-16-395

TEST ORGANISM INFORMATION

Common Name: _ Sand worm Adults Isolated (Time, Date):

Scientific Name: _ Neries virens Neonates Pulled (Time, Date):

Lot Number: NV-85+ Acclimation: 1 day Age: _ Adult

Source: ARO Culture Water (T/S): ~— °C B ppt

TEST INITIATION

Date Time Initials Activity

71t 1520 NI1B0 Sediment Added to Chambers
\L/ ¢ Nm Overlying Water Added to Chambers
gl 1330 mI]80

Organisms Transferred

TEST SET-UP

Sampie Number(s): AT6-427 ,AT6-638 TO 642
Overyling Water: _ 30 ppt Crystal Sea (LD6-5¢1 )

Treatment Volume Test Sediment Volume Overlying Water

AT6- (Lab Control) 5L 221
AT6-638 -

AT6-639
AT6-640
ATB-641
AT6-642

ATS-T28
03/01/00




m

TOXICOLOGY LABORATORY BENCH SHEET -

ORGANISM LOADING RECORD

g "’%

EEE

S5
3=
SEES

=
=
S

Project Number: 70005.15 TEST ORGANISM
Client: HGL Common Name: Sand worm
QC Test Number: __ TN-16-395 Scientific Name: Neries virens
Lot Number: _w#v 925+  Source: __A#£O
Acclimation: <24 hour Age: _ Adult
Organisms Transferred (date, time, initials): i q[ I M3 } Ao
Treatment Replicate Number of Organisms Loaded
AT6- §&3 A [/Pn U/ﬂ \’m l/m it
(Control) B e LP(I L L Lm (D LH’I I/\’\/\M\)(\'\ ]/m
¢ 1 DA Ly (2 A DU i
AT6-638 A M u,n u/n u,n H’“ |
5 VAL Lt U et
° W
> WAL LA L A L
E LT LA LR D e
AT6-639 A u)ﬂ l/m u,m mm
° VA VA Ui L
© A DA U et WA
[P U g U
£ VAL A A [
AT6-640 A ] L M et \/m
B L LU Wil vt
c LA W pr L)
D LA LA L e Ui
E LA AT wn UL
AT6-641 A lm \/\’ﬂ
c Pyl |
D L e ik
- L1

=
=
=
=

ATS-T30
03/01/00
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TOXICOLOGY LABORATORY BENCH SHEET -
ORGANISM LOADING RECORD

Project Number: 70005.15 TEST ORGANISM
Client: HGL Common Name: Sand worm
QC Test Number: _ TN-16-395 Scientific Name: Neries virens
Lot Number: _ #¥V-0S% Source: _ A£D
Acclimation: <24 hour Age: _ Adult
Organisms Transferred (date, time, initials): ia-«-_]‘i'!ﬁc 1336 M7 [go
Treatment Replicate Number of Organisms Loaded
AT6-642 A H,n u/n U’H M H,n
5 LT W U L AW
© LR T P Uil U
> I L] U ]

LA AT i et

ATS-T30
03/01/00
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TOXICOLOGY LABORATORY BENCH SHEET -
ORGANISM RECOVERY RECORD

Project Number: 70005.15 TEST ORGANISM
Client: HGL Common Name: Sand worm
QC Test Number: TN-16-395 Scientific Name: Neries virens
Organisms Recovered (date, time, initials); __f l'/ ?’/ /e is5vo M feomq
Treatment Replicate Number of Organisms Loaded Number of Organisms Recovered
AT6- (87 A 75 29 -
(Lab Control) B L5 273
C 725 75
D i A5
E 1y 257 .
AT6-638 A 727 . f?Q
B 25 4 A H .
D 7w . XN
ATB-639 A 5 {T}‘ 2
B 25 A
C 25 2]
D 157 24
E 25 25
AT6-640 A 2y lg )
B 25 A2
C 2.5 Chy A g’_‘ &
p ¥ ®
D 25" LN -
E 2y 24
AT6-641 A 7 5 45
B 25 L
© 25 9”2“‘" Sini
D 25 P ! S il
E 25 25
AT6-642 A 25 25 hid
B 25 15
c 25 a1l
1
D 25 25
E 2 p
ATST30 4
T 03/01/00 / _




m

Project Number: 70005.15
Client: HGL
QC Test Number: TN-16-395

TARGET VALUES: Temp: _20 °C pH: 60-9.0 DO: 225 mgf/L Salinity, _ 30 ppt

TEST ORGANISM
Common Name:
Scientific Name:

Sand worm

Neries virens

Photoperiod: _16¢ 84  Light Intensify: 50 - 100 fc

Beginning Date:
Ending Date:

TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS
ilalie

1/

Time: I%O

Time: /3%#

Temperature (°C) pH Dissclved Oxygen (mg/L) Salinity {ppt)

Sample # ‘“l o 23| 4 0 3 lof{1]2;38]4]|s 0 2|1 3|4|5]|6
AT6-(%? | Lab Control (Ao z0 1% 7.3
AT6-638 00 g\ 1.4 0
AT6-639 0o ¢ . 2.4 RE|
AT6-840 [0 27 14 %3
AT6-641 B0 5.l 1% 2840
ATB-642 40 5.2 1.k 2.
Meter Number}(ﬂﬁ\ ] G i
Time ey o 0% 0958
Initials | M3 ] MT

ATS-T13

06/21/06
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TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: __70005.15 TEST ORGANISM Beginning Date: Hl‘{l[@ Time: (340
Client: HGL Common Name: Sand worm Ending Date: / p/}//g Time: f3%9
QC Test Number: __ TN-16-395 Scientific Name: Nerios virens
TARGET VALUES Temp:__20 °C pH: 6.0-90 DO: >25mg/lL Salinity: _ 30_ ppt Photoperiod: _16¢4 8« Light Intensity: 50 - 100 fc
Temperature {°C) pH Dissolved Oxygen {mg/L) Salinity {ppt)
Sample # 2 3 4 | 5 6 1 2 3 4 5 6 2 3 4 5 6 1 2 3 4 5 6 7
AT6-{%% | Lab Control j4.0 90 [RD . 1.6118 = 7.6 16,3 vege ToM28B
AT6-638 {40 1 Te %0 1.6/7.% 7.9 1. % 282 24628y
AT6-639 140 40RO 4.0 26|71 (o4 V.L|6¥ 29.5 74,3 |2%:2
AT6-640 \a.0 090 4.0 7,680 4 2.3 79 26 255|280
ATE-641 19.0 i | 140 G| 76|80 153 1517.0 235 29.312%0
ATG-642 1.0 ao 4 %4 14 |79 7y 1A 2.0 2%
Meter Number WL\ w18 k¥ (@ (1 «™q G 577 | 619 61 EE 167
Time 1o el ez [ V5 s A tfos 08| &L, llog oy |ORTT
nitals] | ey S ol o] e 24 e g n ANES
\
! \ﬁ’) ATS-T14

06/21/06
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TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: 70005.15 TEST ORGANISM Beginning Date: ﬂ\‘”\wﬂ Time: | ,%%
Client: HGL Common Name: __ Sand worm Ending Date: izf ?/i‘ Time: __/5%9
QC Test Number: __TN-16-395 Scientific Name: Neries virens
TARGET VALUES Temp:_ 20 °C pH: _6.0-9.0 DO, >25mg/L Salinity:_30_ ppt Photoperiod: _16¢ 8« Light Intensity; 50 - 100 fc
Temperature {°C} pH Dissolved Oxygen (mg/L) Salinity (ppt)
Sample # 9 110 1112 | 13| 14 911011 12| 13 ] 14 9 1101112 | 13| 14 9110 ) 1112113 14
AT6-{$3 | Lab Control Ho (1 Pd (41 19 Z(; 1% 1o 5.1 bl |47 sen|  Fhg
AT6-638 o 4] b %9 1.9 74 [ (.7 Ty | Blg
AT6-639 e Pl g }.i 1< leo]| B (27 17| hsa B2 3.4
AT6-640 (Vo i ) T3 15 40 2o {p.7 (.9 %4 B4 (24
AT6-641 190 [4.1 1| |ge 14, A 69 76 b.b 2L fo5| |36
ATG-642 ihe 9.0 [4:7 &l 2,1 1.4 (! 7L 5.4 247 o3| Ly
Meter Number (s (A (n& (¥ Lt bl £ L7 (R tr, 60 L
Time S p9ul e g 006y Al e, (B0 6945 N 606f] | «7
Initials prmr N Ap FOA Nm N N ~ e M e
ATS-T14
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m TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: ___70005.15 TEST ORGANISM Beginning Date: u\q\\u Time: 1340
Client: HGL Common Name: Sand worm Ending Date: fzf/}/ﬂ Time: _/320
QC Test Number; __ TN-16-395 Scientific Name: Neries virens

TARGET VALUES Temp:__20 °C pH: 6.0-9.0 DO; >25mg/l Salinity: 30 ppt Photoperiod: _ 16¢ 8« Light Intensity: 50 - 100 fc

Temperature (°C) pH Dissolved Oxygen (mgfL) Salinity {ppt)

Sample # 15|16 | 17 | 18| 19 | 20 | 21 {1516 |17 | 18 | 19|20 {21 |15 |16 | 17 |18 | 19|20 | 21 |15 | 16 | 17 | 18 | 19 | 20 | 21
AT6-(37 | Lab Contral |- .0 .2 204, 14 78 | FH| 74 [ G G 3.2\ 8| 204 %’w
AT6-638 wal I 03 19 75 b | 1t ¢S kol 2 0835 Bt A0 g0
AT6-639 IR 03 1.4 1533 1.3 6 6.8 et 9.0 0 I 30@ “550
AT6-640 Q4] w2 07 gO| |76 Y ] 1 206 |st]god u; o
AT6-641 449 [4-7 0.3 g0 yIA 7.5 &9 x4 5 24 |3 05
AT6-642 @9 1l g 1.9 74 13 i~ (.8 (o3 B Pl 304

Meter Number| i (7% o A (19 i G |9 1 6% oK o @19 2] 619
Time 00 I 2 L) B e o e\ s L g [l el R S I |
Initials M AN 0 M’f _%ﬂ/{ 'él[) M7 W m MY e} 6@

W

- N | ATS-T14
j W | osnie
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TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS

Project Number: ___70005.15 TEST ORGANISM Beginning Date: h\f\\\ia Time: 1530
Client: HGL Common Name: Sand worm Ending Date: / 2/ -}//L Time: _/S%v
QC Test Number: _ TN-16-395 Scientific Name: Neries virens
TARGET VALUES Temp: _20 °C pH: _6.0-90 DO: >25mg/L Salinity: _30_ppt Photoperiod: _16¢ 8« Light Intensity: 50 - 100 fc
Temperature (°C) pH Dissolved Oxygen {mg/L) Salinity (ppt)
Sample # 22 |23 (24 (25|26 |27 | 28| 22|23 |24 |25 |26 |27 | 28|22 |23 |24 |25 |26 |27 | 28|22 |23 | 24| 25| 26 | 27 28
AT6- (43 | Lab Control A i9 .0 1.0 1.4 19 17 ;;f/ 7.7 7.4 x| 3.4 225 3>
AT6-638 a7 l4.0 6.0 4 74 79 7.4 7.7 6.\ 3l 32.2 .3
AT6-639 b a0 g 1y 7 i 17 432 .8 bl 379 P25 B
AT6-640 44 (90| 190 [ 7.4 -5 1.0 L€ G 317 23| | ¥y
AT6-641 lad 19.0 ) T4 79 ki .7 (.4 .1 3Ly 32.7 3/
AT6-642 4% {4.0 V44 14 7.4 4 .0 7 92 20,7 27,7 A
Meter Number ;29 b4 ! 1R (7% (7 (14 67% (% Al \@TV b 19 G
Time) |t L2 2k I AL o o ey G | |egd
intials| | Mo M P [ I e e N MY A
A TJ f
Vi Ry ATS-T14
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TOXICOLOGY LABORATORY BENCH SHEET -
OVERLYING WATER PREPARATION / USAGE LOG

m

Project Number: 70005.15 TEST ORGANISM

Client; HGL Common Name: Sand worm
QC Test Number: TN-16-395 Scientific Name: MNeries virens
Overlying Water: 30 ppt Crystal Sea Artificial Seawater

iz
M

Preparation

Sample Number Time. Date initials Date of First Use Date of Final Use
06 504 ildliee isco | /M ni1ite itl§itG
(D& - 50 it]5 fify % wifile il
LD6-515 ij4lio 1125 o ulisTiG u(51o
(D531 itlilie 1300 NM it 21l alzalie
L6540 njzslie 3¢0 [N sppe— | wlEl il78/ 1t
iop- st |uipglie ie3g MT I 1221

ATS-T30
03/01/00



TOXICOLOGY LABORATORY BENCH SHEET -

RENEWAL RECORD
Project Number: __70005.15
Client: HGL
QC Test Number: _TN-16-395
Day Overlying Water Date Time Initials
0
1
@ LDG-51¢ i) (315 o nts:
3
4 p
® iDe-510 (|1 ite 0q14 MT [NM
6 LD6-513 15116 130 B
)
8
@ | “De-sn3 115 [1G 07 5o i
10 B -
11 _
@ e 1]zl 1343 MTI A
13
Wi | @@ | i iw- 53] 123116 (638 M 1]
15
17 | (De-540 t2al e oS N
18
L0 ileg e foid #AT {1
GD | ID,-6ul uquhe o4 Bo/ms
22 :
(@ | M- sud izl fe Wi A
24
25
Qo) [/ D, -553 125016 L1£0 M TR}
27
28

ATS-T32
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EA
TOXICOLOGY LABORATORY BENCH SHEET
Project Number: 70005.15

Client: HGL
QC Test Number: TN-16-385

Date/Time/Initials Comments/Activity

ATS-T29
03/01/00




28-Day Survival Test-Survival

Start Date:  11/9/2016
End Date: 127772016

Test ID: TN-16-395

Lab ID:

Sample 1D:

HGL

Sample Type: Sediment

Sample Date: Protocol: EPAA 91-EPA Acute Test Species: NV-Nereis virens
Comments:
Conc- 1 2 3 4 3
Confrol 0.9600 09200 1.0000 0.9200 1.0000

AT6-638 0.8800 09600 1.0000 0.9200 0.9600

AT6-639 0.9200 09600 0.8400 0.9600 1.0000

ATB-640 1.0006 0.8800 0.9600 0.9200 0.9800

AT6-641 1.0000 0©.8800 0.8800 1.0000 1.0000

AT6-642 1.0000 1.0000 0.9600 1.0000 0.9600

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.9600 1.0000 1.3758 1.2840 1.4706 6.786 5

AT6-638 0.9440 0.9833 1.3421 1.2171 14706 7.168 5 0.518 2.360 0.1531

ATE-839 09360 0.9750 13306 1.1593 1.4706 8.744 5 0.697 2.360 0.1531

AT6-640 0.9440 0.8833 1.3421 1.2171 14706 7.168 5 0.518 2.360 0.1531

ATE-641 0.9520 0.92917 1.3692 1.2171 14706 10.144 5 0.101 2.360 0.1521

ATE-842 0.9840 1.0250 1.4302 1.3694 1.4706 3.875 5 -0.839 2.360 0.1531
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.93114 0.9 -0.2836 -1.0753
Bartlett's Test indicates equal variances (p = 0.70) 2.97954 15.0863
Hypothesis Test {1-tail, 0.05) MSDu MSDp  MSB MSE F-Prob df
Dunnett's Test indicates no significant differences 0.07882 0.0819 0.00661 0.01052 0.6798 5,24

Page 1
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28-Day Survival Test-Survival

Start Date: 11/9/2016
End Date: 12/7/2016

Sample Date:
Comments:

Test [D: TN-16-395

Lab ID:

Protocol: EPAA 91-EPA Acute

Sample ID; HGL

Sample Type: Sediment

Test Species: NV-Nereis virens

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
ATB-640
AT6-641
ATB-642

0.9600
0.8800
0.9200
1.0000
1.0000
1.6000

0.9200
0.9600
0.9600
0.8800
0.8800
1.0000

1.0000
1.0000
0.8400
0.9600
0.8800
0.9600

0.9200
0.9200
0.9600
0.9200
1.0000
1.0000

1.0000
0.9600
1.0000
0.9600
1.0000
0.9600

Conc-

Mean

N-Mean

Transform

: Arcsin Square Root 1-Tailed

Mean

Min

Max CV%

t-Stat  Critical MSD

Control
AT6-638
AT6-639
AT6-640
ATB-641
ATB-642

0.9600
0.9440
0.2360
0.2440
0.9520
0.9840

1.0000
0.9833
0.9750
0.9833
0.9917
1.0250

1.3758
1.3421
1.3306
1.3421
1.3692
1.4302

1.2840
1.2171
1.1593
1.2171
1.2171
1.3694

14706  6.786
14706 7.168
14706  8.744
1.4706  7.168
14706 10.144
1.4706  3.875

0.561 1.860 0.1115

Auxiliary Tests

Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p = 0.01)
F-Test indicates equal variances {p = 0.86)

0.93081 0.781 0.03417 -1.4882
1.06185 23.1545

Hypothesis Test (1-tail, 0.05)

MSDu  MSDp MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences

0.05349 0.05558 0.00283 0.00892 0.59014 1,8

Page 1
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28-Day Survival Test-Survival

Start Date: 11/9/2016
End Date: 12/7/2016

Sample Date:
Comments:

TestID: TN-16-395

Lab ID:

Protocol: EPAA 91-EPA Acute

Sample ID: HGL
Sample Type: Sediment
Test Species: NV-Nereis virens

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
ATB-640
AT6-641
ATB-642

0.9600
0.8800
0.9200
1.0000
1.0000
1.00C0

0.9200
0.9600
0.9600
0.8800
0.8800
1.0000

1.0000
1.0000
0.8400
0.9600
0.8800
0.8600

0.9200
0.9200
0.9600
0.9200
1.0000
1.0000

1.0000
0.9600
1.0000
0.9600
1.0000
0.9600

Conc-

Mean

N-Mean

Transform

: Aresin Square Root

Mean

Min

Max

CV%

1-Tailed
t-Stat Critical MSD

Control
AT6-638
AT6-639
ATB-640
AT6-641
AT6-642

0.9600
0.9440
0.9360
0.9440
0.9520
0.9840

1.0000
0.9833
0.9750
0.9833
0.2917
1.0250

1.3758
1.3421
1.3306
1.3421
1.3692
1.4302

1.2840
1.2171
1.1583
1.2171
1.2171
1.3694

1.4706
1.4706
1.4706
1.4706
1.4706
1.4706

6.786
7.168
B.744
7.168
10.144
3.875

0.677 1.860 0.1241

Auxiliary Tests

Statistic

Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01)
F-Test indicates equal variances (p = 0.68)

0.95986
1.865293

0.781 -0.296 -0.8618
23.1545

Hypothesis Test (1-tail, 0.05)

MSDu

MSDp MSE MSE  F-Prob df

Homoscedastic t Test indicates no significant differences

0.06085

0.06323 0.00511 0.01113 051726 1,8
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28-Day Survival Test-Survival

Start Date:  11/9/2016
End Date: 12/7/2016

Sample Date:
Comments;

Test[D: TN-16-395

Lab ID:

Protocol: EPAA 91-EPA Acute

Sample ID: HGL
Sampie Type: Sediment
Test Species: NV-Nereis virens

Conc-

1

2

3

4

5

Control
AT6-638
AT6-639
ATB-640
AT6-641
AT6-642

0.9600
0.8800
0.8200
1.0000
1.0000
1.0000

0.9200
0.9600
0.9600
0.8800
0.8800
1.0000

1.0000
1.0000
0.8400
0.9600
0.8800
0.9600

0.9200
0.9260
0.9600
0.9200
1.0000
1.0000

1.0000
0.9600
1.0000
0.9600
1.0000
0.9600

Conc-

Mean

N-Mean

Transform

: Aresin Square Root 1-Tailed

Mean

Min

Max

CV%

t-Stat  Critical MSD

Confrol
ATG-638
AT6-639
ATE-640
AT6-641
ATe-642

0.9600
0.9440
0.9360
0.9440
0.9520
0.9840

1.0000
0.9833
0.9730
0.9833
0.9917
1.0250

1.3758
1.3421
1.3306
1.3421
1.3692
1.4302

1.2840
1.2171
1.1593
1.2171
1.2171
1.3694

1.4706
1.4706
1.4706
1.4706
1.4706
1.4706

6.786
7.168
8.744
7.168
10.144
3.875

0.561 1.860 0.1115

[ G S ] -4

Auxiliary Tests

Statistic Critical Skew

Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01}
F-Test indicates equal variances (p = 0.96)

0.93081 0.781 0.03417
1.06185 23.1545

-1.4882

Hypothesis Test (1-tail, 0.05)

MSDu MSDp MSB MSE  F-Prob

df

Homoscedastic t Test indicates no significant differences

0.05349 0.05558 0.00283 0.0089% 0.5%014

1.8
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28-Day Survival Test-Survival

Start Date:  11/9/2018

Test[D: TN-16-395

Sample [D: HGL

End Date: 12/7/2016 Lab ID: Sample Type: Sediment
Sample Date: Protocol: EPAA 81-EPA Acute Test Species: NV-Nereis virens
Comments:
Conc- 1 2 3 4 5
Control  $.9600 0.9200 1.0000 0.9200 1.0000

AT6-638 0.8800 0.9600 1.0000 0.9200 0.9600

AT6-639 0.9200 0.9600 0.8400 0.9600 1.0000

AT6-640 1.0000 0.8800 0.2600 0.9200 0.9600

AT6-641 1.0000 0.8800 0.8800 1.0000 1.0000

AT6-642 1.0000 1.0000 0.2600 1.0000 0.9600

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N {-Stat  Crtical MSD
Control  0.8600 1.0000 1.3758 1.2840 14706 6.786 5

AT6-638 0.9440 09833 1.3421 1.2171 147068 7.168 5

ATB-630 09360 0.9750 1.3306 1.1593 14706 8.744 5

AT6-640 0.2440 0.9833 1.3421 1.2171 14706 7.168 5

AT6-841 09520 0.8917 1.3692 1.2171 14706 10.144 5 0.088 1.860 0.1392

AT6-642 0.9840 1.0250 14302 1.3694 14706 3.875 5
Auxiliary Tests Statistic Criticat Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.78849 0.781 -0.3749 -1.9547
F-Test indicates equal variances (p = 0.46) 2.21308 23.1545
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSBE MSE  F-Prob df
Homoscedastic t Test indicates no significant differences 0.07004 0.014 093235 1,8

0.07277 0.00011

Page 1
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28-Day Survival Test-Survival

Starf Date:  11/8/2016 TestID: TN-18-395 Sample [D: HGL
£nd Date: 121772016 Lab ID: Sample Type: Sediment
Sample Date; Protocol: EPAA 91-EPA Acute Test Species: NV-Nereis virens
Comments:

Conc- 1 2 3 4 5

Control  0.9600 0.9200 1.0000 0.9200 1.0000
AT6-638 0.8800 0.9600 1.0000 0.9200 0.9600
AT6-839 0.9200 09600 0.8400 0.9600 1.0000
AT6-640 1.0000 0.8800 0.9600 0.9200 0.9600
AT6-641 1.0000 0.8800 0.8800 1.0000 1.0000
ATG-642 1.0000 1.0000 0.9600 1.0000 0.9600

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Crifical MSD
Control 0.9600 1.0000 1.3758 1.2840 1.4706 6.786 5
ATB-638 0.9440 09833 1.3421 12171 14706 7.168 5
AT6-639 0.9360 09750 1.3306 1.1593 14706 8.744 5
5
5
5

AT6-640 09440 09833 1.3421 1.2171 1.4706 7.168
ATG6-641 0.9520 0.9917 1.3692 1.2171 14706 10.144

ATG-642 0.9840 1.0250 1.4302 1.3694 14706 3.875 -1.120 1.860 0.0803

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.88611 0.781 -0.0308 -1.6456
F-Test indicates equal variances (p = 0.34) 2.83749 23.1545

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.04167 0.04329 0.0074 0.00589 0.29508 1,8

Page 1 ToxCalc v5.0.23



ATTACHMENT V

Report Quality Assurance Record
(2 pages)



=N REPORT QUALITY ASSURANCE RECORD

Client: HéL Project Number: Foros 5

Author: /%‘04;&/ L e . EA Report Number. __ 7753

REPORT CHECKLIST
QA/QC ITEM REVIEWER DATE
1. Samples ccllected, transported, and received M .
according to study plan requirements. 77 - /é/j f// ‘

2. Samples prepared and processed according {o M i
study plan reguirements. /%M’

3. Data collected using calibrated instruments and W ,
equipment. . /?//Z/’ ¢

4. Calculations checked: B
- Hand calculations checked /2;//%/'6
/2//;/&

/d/ﬁqd// Y%

8. Reported results and facts checked against ; fgd/ﬁf/
original sources. S
7. Data presented in figures and tables correct %// / | / a /&d//(/

and in agreement with text.

8. Results reviewed for compliance with study // y
plan requirements. % [ /7% fre

- Documented and verified statistica!
procedure used.

5. Data input/statistical analyses complefe and
correct.

AUTHOR DATE

W A’Zﬂz'g le
l
10. All study plan and quality assurance/control requirements have been met and the report is

W (2)25/r

PROJECT MANA ER DATE

. [ 2/
m L 223/,

SENIOR TECHN!CAL REVIEWER DATE

g. Commentary reviewed and resolved.

'l

ATS-Q8
01/25/G2
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