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1.0 Introduction 


This Addendum to the Engineering Design Report (EDR for the B&L Woodwaste Site [Site]) 
describes the remedial design for a portion of the remedy specified for the 2008 Cleanup Action 
Plan (CAP) for the Site issued by the Washington Department of Ecology (Ecology 2008).  This 
Addendum is one component of the complete EDR addressing the full Site remedy.  
Specifically, this Addendum addresses the design and construction of the barrier wall along the 
perimeter of the B&L Woodwaste Landfill (Landfill), the interceptor trench system to be 
constructed outside the barrier wall, and a piezometer network to monitor groundwater 
conditions along the barrier wall and interceptor trench system.  These remedy components will 
be the initial construction element for the Phase 1 CAP implementation to be performed under 
Consent Decree No. 08-2-10610-7 (Consent Decree).  As described in the Scope of Work for 
implementation of the 2008 CAP (Exhibit B to the Consent Decree), Phase 1 of the cleanup 
action includes design and construction of the barrier wall, the interceptor trench system, and 
the End-of-Plume remedy.  The Phase 1 implementation has subsequently been divided into 
two parts: Part 1 addresses the subsurface barrier wall around the perimeter of the Landfill and 
an interceptor trench system (this Addendum), and Part 2 addresses the End-of-Plume remedy.  
Addendum 2, to be prepared later this year, will address Part 2 of the Phase 1 implementation 
program (i.e., the End-of-Plume remedy).  Addendum 3 will cover Phase 2 of the 2008 CAP 
implementation program, which will address the remaining cleanup action components specified 
in the 2008 CAP.   


The Site is located within unincorporated Pierce County (refer to Appendix 1F, Drawing G-1).  
The Landfill property, property ownership, and general land use for area properties are 
described in the EDR; the descriptions are not repeated here.  The definitions for abbreviations 
and acronyms used in this Addendum are those described in the EDR.   


The work described in this Addendum will be entirely completed within the B&L Property (refer 
to EDR, Figure 1.1) and includes design and construction of the barrier wall and interceptor 
trench system specified in the 2008 CAP. The purpose of the subsurface barrier wall is to 
contain arsenic-impacted groundwater beneath the Landfill and to reduce the groundwater flux 
to downgradient areas.  The barrier wall is expected to raise groundwater elevations 
hydraulically upgradient of the Landfill and lower the groundwater elevation hydraulically 
downgradient of the Landfill.  Such changes to the ambient groundwater flow field will create an 
inward gradient along the upgradient portion of the barrier wall and cause some disruption to the 
groundwater flow pattern downgradient of the Landfill. Therefore, an interceptor trench system 
has been specified in the 2008 CAP to alleviate these hydraulic effects and restore, to the 
extent practicable, existing groundwater flow patterns downgradient of the Landfill.   


This Addendum is organized as follows. Section 2.0 presents the design criteria and design 
basis. Section 3.0 presents the design of the subsurface barrier wall and the interceptor trench 
system.  Section 4.0 presents an overview of the construction plan.  The operation, monitoring, 
inspection, and maintenance plans are described in Section 5.0.  Section 6.0 presents the 
construction schedule and anticipated reports. References are listed in Section 7.0.   
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1.1 REGULATORY REQUIREMENTS 


The EDR and this Addendum fully address the requirements specified in the Model Toxics 
Control Act (MTCA) regulations specified at WAC 173-340-400(4)(a).  Table 1.1 provides a 
summary of the MTCA requirements (column 1) and references the appropriate sections of the 
EDR and Addendum 1 (columns 2 and 3) which address each of the requirements.   
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2.0 Design Considerations, Criteria, and Basis of Design 


This section presents the criteria and basis for design of the barrier wall and groundwater 
interceptor trench.  The design team prepared a design basis memorandum that was approved 
by Ecology on March 4, 2009.  Key components of the design basis are described below.  
Appendix 1A includes copy of the approved Design Basis Memorandum. 


The primary design objective for this phase of the CAP implementation project is to establish a 
physical barrier around the perimeter of the Landfill to control groundwater contamination and 
groundwater flow from beneath the Landfill.  The barrier wall is to be keyed into the Lower Silt 
Aquitard, where present.  A future phase of work (not addressed in this Addendum) will design 
and construct a groundwater extraction and treatment system to extract groundwater from the 
contained area beneath the Landfill to create an inward hydraulic gradient across the barrier 
wall, thereby providing hydraulic control of contaminated groundwater beneath the Landfill.  


The scope of the design addressed by this Addendum includes a barrier wall surrounding the 
Landfill, an interceptor trench along the upgradient portion of the barrier wall, and infiltration 
ponds along the downgradient portion of the barrier wall.  The barrier wall will create an 
obstruction to existing groundwater flow.  Therefore, in the absence of the interceptor trench, 
groundwater would be expected to mound on the upgradient side of the barrier wall (southeast), 
which might contribute to surface flooding in the surrounding area.  Groundwater mound 
management will include two components: (1) interception and (2) Infiltration of the groundwater 
on the downgradient side of the Landfill.  


 


2.1 DESIGN CONSIDERATIONS 


As noted in the EDR, the predesign studies confirmed that the Lower Silt Aquitard is not 
continuous along the barrier wall alignment presented in the 2008 CAP.  Two gaps were 
identified during the Geotechnical Investigation (Appendix B of the EDR).  The areal extent of 
the gap located near the southwest corner of the Landfill was determined; the areal extent of the 
gap identified along the east side of the Landfill was not fully characterized.  The aquitard 
discontinuities could adversely affect hydraulic containment, as specified in the 2008 CAP, by 
substantially increasing groundwater extraction rates needed to establish hydraulic control of 
contaminated groundwater beneath the Landfill.   


In order to assess the potential impact of the aquitard gaps, alternative barrier wall alignments 
and barrier wall depths were considered.  The alternative barrier wall alignment evaluated would 
move the barrier wall along the southwest corner of the Landfill to the northeast, so that the 
realigned wall could be keyed into the Lower Silt Aquitard, with the wood waste excavated and 


Note: the horizontal coordinates used for this project are in the State of Washington Plane 
coordinate System NAD83 south and the vertical datum is NAVD88.  All elevations and 
coordinates are in feet. 
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placed inside the contained area and beneath the Landfill cap (Figure 1.1).  Alternate barrier 
wall depths were evaluated to assess the effect of deepening of the barrier wall in the vicinity of 
the aquitard gaps on estimated groundwater recovery rates needed to establish hydraulic 
control.  Groundwater modeling was used to assess the effect of the aquitard gaps on potential 
groundwater recovery rates under the different barrier wall alignment and barrier wall depth 
configurations.  Cost estimates were also prepared to assess potential costs associated with the 
alternatives.  The purpose of the evaluation was to select the alignment and depth configuration 
for design of the barrier wall.   


2.1.1 Groundwater Modeling 


Interceptor Trench Considerations 


The barrier wall surrounding the Landfill will provide a physical barrier to contain contaminants 
present in groundwater beneath the Landfill; it will also form an obstruction to existing 
groundwater flow discharged from the bluff to the east and naturally flowing to Hylebos Creek 
and Commencement Bay.  As naturally flowing groundwater encounters the barrier wall, it will 
create a “mound” that has the potential to create localized surface ponding or flooding.  The 
calibrated groundwater flow model, as described in Appendix C of the EDR, was used to assess 
the potential for groundwater mounding caused by the barrier wall, estimate groundwater 
removal rates needed to control mounding, and to evaluate different mitigation measures for the 
aquitard gaps that were identified during the predesign investigations summarized in the EDR.  
The groundwater modeling work for these evaluations is described in Appendix 1B.   


Groundwater mounding was assessed under hydrologic conditions characterized by the highest 
3-month precipitation event with 10-year recurrence.  The model simulation without the barrier 
wall in place shows that groundwater would reach the ground surface on the upgradient side of 
the Landfill, with an elevation of 18.8 feet (ft) without the barrier wall.  Simulations with the 
barrier wall in place show that the barrier wall would cause an additional 0.6 ft rise in 
groundwater level to an elevation 19.4 ft in the same area.  A groundwater withdrawal rate of 9 
gallons per minute (gpm) from a groundwater interceptor trench along the upgradient of the 
barrier wall would maintain the average upgradient groundwater elevation at 18.8 ft.   


Barrier Wall Design Considerations 


Potential benefits associated with mitigation measures to address groundwater leakage caused 
by the aquitard gaps were assessed under an average hydrologic condition characterized by an 
annual total precipitation with 10-year recurrence.  Based on the barrier wall alignment shown in 
the 2008 CAP, a relationship between the area of the aquitard gap and the groundwater 
extraction rate to maintain a 6-inch inward head differential across the barrier wall was 
developed and is plotted in Figure 1.1.  This curve indicates that total aquitard gap areas greater 
than about 2 acres would have only moderate effects on the groundwater extraction rate 
needed for hydraulic control.  The modeling evaluation shows that if the total aquitard gap area 
can be reduced below 2 acres, there would be potential benefits in the form of reduced costs for 
groundwater extraction and treatment.   
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Another mitigation measure evaluated by modeling was potential deepening of the barrier wall 
in the vicinity of the east and southwest aquitard gaps to increase the groundwater flow path 
and potentially decrease the groundwater extraction rate needed for hydraulic control. Three 
barrier wall depths at the gaps were considered in this evaluation: 20-ft below ground surface 
(bgs), 35-ft bgs, and 50-ft bgs.  For each depth, optimal extraction rates for maintaining a 2-inch, 
4-inch, and 6-inch inward head differential across the barrier wall were developed. The results 
indicate that the effect of deepening the barrier wall on the estimated groundwater extraction 
rate decreases as the barrier wall depth increases (i.e., a greater reduction in estimated 
groundwater extraction rate is achieved by extending the wall from 20- to 35-ft bgs than by 
extending the barrier wall from 35- to 50-ft bgs).  This modeling also shows that a substantially 
lower groundwater extraction rate is necessary to maintain a 2-inch inward head differential 
across the barrier wall than necessary to maintain a 4-inch or 6-inch inward head differential.  


2.1.2 Upgradient Groundwater Mounding 


As noted above, groundwater modeling indicates that construction of the barrier wall could 
cause groundwater to mound and to discharge to the land surface upgradient of the Landfill.  
This mounding could contribute to localized surface ponding of groundwater (potentially on 
adjacent properties) or to localized flooding.  The model also predicted that removal of 9 gpm of 
groundwater from the area upgradient of the Landfill would maintain existing hydrogeologic 
conditions under the conservative hydrologic scenario used for modeling.  The groundwater 
modeling confirmed that groundwater interception is necessary to control potential groundwater 
mounding after barrier wall construction.  In order to negate the effects of the upgradient 
groundwater mounding and maintain the existing groundwater conditions, the groundwater 
interceptor system will be designed with capability to remove up to 30 gpm.  


 


2.1.3 Mitigation of Aquitard Gaps 


In order for the barrier wall to halt future releases of contaminated groundwater to off-site 
properties, groundwater within the barrier wall must be contained.  This will be accomplished 
through a combination of the barrier wall, the natural groundwater gradients in the area, and 
removal of groundwater from within the barrier wall to maintain inward gradients. 


The presence of the aquitard gaps will increase the groundwater extraction rates needed to 
maintain hydraulic control of groundwater beneath the Landfill.  As noted above, alternatives 
were evaluated with the objective of reducing the groundwater extraction rate needed for 


Note that the Hylebos Creek Basin in the area of the Site is very prone to surface water 
flooding during periods of high rainfall (Washington State Department of Transportation 
[WSDOT] 2006).  This effect is not related to the Landfill and will not be affected by the 
barrier wall.  Future changes in the basin related to flood control are being addressed by the 
WSDOT (2006).  The interceptor trench is being designed to address the groundwater 
mounding caused by the barrier wall only and will only influence the area adjacent to the 
Landfill. 
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hydraulic control.  The alternatives considered for mitigation of the aquitard gaps were based on 
excluding the gaps from the barrier wall containment or by deepening the barrier wall.   


Excluding the eastern aquitard gap from the containment is not feasible since the boundary of 
the gap could not be identified within a reasonable distance from the Landfill perimeter; based 
on field investigation data, the gap extends into the Landfill, beneath a substantial thickness of 
wood waste.  Excluding the southwest gap from the barrier wall containment was evaluated.  
Figure 1.1 shows the edge of the southwest aquitard gap.  The option of changing the barrier 
wall alignment to exclude the southwest aquitard gap was eliminated for several reasons:   


 Changing the alignment to exclude the southwest corner of the Landfill would require 
removal of a substantial amount of wood waste (areal extent of 0.6 acre) and 
placement of the wood waste beneath the Landfill cap.  The net additional cost for 
relocating the barrier wall alignment was estimated to be approximately $1.3 million.   


 Relocating the barrier wall to exclude the southwest corner would create a plume of 
contamination outside the barrier wall, requiring additional remedy components to 
address the contamination and adding substantial cost to the remedy.  Additional 
costs associated with remediation of this groundwater were not estimated.   


 Groundwater modeling indicates the groundwater extraction rate for hydraulic 
containment would not be substantially reduced if the area of the aquitard gaps 
within the contained area is larger than about 2 acres (Appendix 1B).  The size of the 
aquitard gap on the east side of the Landfill is unknown, but is at least 0.2 acres.  
There is also the potential for additional gaps to exist within the footprint of the 
Landfill.  Due to this uncertainty, the potential benefit that may accrue by relocating 
the barrier wall to exclude the southwest corner cannot be accurately estimated.   


For these reasons, it was concluded that the potential benefits could not be reliably assessed 
and did not justify the risks for incurring significant additional cost.  Based on this analysis, the 
barrier wall alignment proposed in the 2008 CAP was determined to be appropriate for remedy 
design.   


As noted above, extending the depth of the barrier wall in the vicinity of the aquitard gaps was 
found to decrease the rate of groundwater recovery needed to establish hydraulic control.  
Furthermore, it was found that a greater decrease in pumping would be achieved by deepening 
the barrier wall to 35-ft bgs than by further deepening to 50-ft bgs.  The estimated increase in 
barrier wall construction cost to extend the barrier wall to 35-ft bgs was compared to the 
estimated savings in future costs to construct and operate a groundwater extraction and 
treatment system.  This cost comparison (Table 1.2) shows that deepening the barrier wall to 
the depth of 35-ft bgs at the aquitard gaps is more than offset by reduced capital and operating 
costs for groundwater extraction and treatment.  Therefore, it was concluded that deepening the 
barrier wall at the aquitard gaps would provide the most logical aquitard gap mitigation measure.  
Based on this evaluation, the barrier wall will be designed to be 35-ft deep in the vicinity of the 
aquitard gaps. 
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2.2 DESIGN CRITERIA 


Design criteria were developed for design of the barrier wall, interceptor trench, and infiltration 
ponds.  These criteria are summarized below for each component of the design addressed by 
this Addendum.   


The design criteria for barrier wall design are as follows: 


 The hydraulic conductivity for the barrier wall should be consistent with standard 
practice for slurry walls so that it will provide an effective barrier to groundwater flow 
beneath the Landfill. 


 The barrier wall should be constructed of earthen materials that will not degrade so 
that it will provide a long-term barrier for control of arsenic-contaminated 
groundwater. 


 Due to the interbedded nature of the Lower Silt Aquitard, the barrier wall should be 
keyed into the central portion of the aquitard, as defined by the soil borings. 


 The barrier wall should totally enclose the Landfill and be designed, as much as 
feasible, to mitigate the impact of the discontinuous Lower Silt Aquitard on future 
groundwater extraction rates needed to establish hydraulic control. 


Design criteria for the interceptor trench include the following: 


 Limit mounding of groundwater along the upgradient portion of the barrier wall so 
that disruption of groundwater flow does not cause an increase over pre-slurry wall 
conditions of surface ponding or flooding, based on the highest 3-month rainfall 
event predicted to occur every 10 years. 


 Utilize passive, gravity flow to the extent practicable to promote groundwater flow 
from around the barrier wall. 


 Do not adversely impact the barrier wall. 


The criteria used for design of the infiltration ponds are as follows: 


 Restore, to the extent practicable, existing groundwater flow patterns outside the 
barrier wall, including flow to the downgradient wetland areas. 


 Provide sufficient infiltration capacity to accommodate flow from the interceptor 
trench and, as appropriate, flow from the future treated groundwater extracted within 
the contained area beneath the Landfill. 


General design criteria that address all remedy components included in this Addendum are as 
follows: 


 Do not conduct remediation work within wetland areas located on or adjacent to the 
B&L Property. 
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 Do not adversely impact neighboring properties, including the Interurban Trail, during 
and after construction of the remedy components. 


 Comply with applicable, relevant, or appropriate regulations and standards (federal, 
state, and local) for the remedy components included in this Addendum. 


 Comply with appropriate industry, professional engineering, and technical standards 
for the remedy components included in this Addendum. 


The preliminary design for the barrier wall, interceptor trench, infiltration ponds, and monitoring 
network presented in this Addendum addresses the above criteria.   


2.3 DESIGN BASIS 


The design criteria and basis provide a foundation for completing the design and engineering for 
the remedy components addressed in this Addendum of the EDR.  This section addresses the 
engineering considerations, design constraints, property issues, and basis used in the design 
and preparation of the plans and specifications.  The design and construction approach 
presented in Sections 3.0 and 4.0 of this Addendum are based on the above criteria and the 
design basis summarized below. 


2.3.1 General Design Basis 


The general design basis for the barrier wall, interceptor trench, and infiltration ponds is as 
follows: 


 All work under this Addendum will be completed on the B&L Property. 


 Waste generated from the remedy construction, to include only earthen material 
(including barrier wall materials), waste presently in the Landfill, and materials 
present in the existing Landfill cap, may be incorporated into the Landfill and need 
not be transported for disposal in an off-site disposal facility. 


 Excavated soil (with no visual evidence of wood waste or slag) located outside the 
existing Landfill footprint is uncontaminated and may be reused as fill. 


 The barrier wall alignment will follow the perimeter of the Landfill cap, as originally 
anticipated in the CAP.  The barrier wall will be located along the existing perimeter 
stormwater runoff collection ditch at the base of the Landfill cap; this corresponds 
with the areal extent of wood waste, as described in the 1994 Closure Report, B&L 
Landfill, prepared by Hydrometrics.   


 The existing Landfill cap will be extended over the barrier wall into the existing 
perimeter access road.   


 The extension of the Landfill cap to cover the barrier wall will be consistent with the 
existing Landfill cap system and will include a polyvinyl chloride (PVC) 
geomembrane and geosynthetic clay liner (GCL) layer.   
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 Due to the known discontinuities in the Lower Silt Aquitard, the barrier wall cannot be 
continuously keyed into an aquitard and will be installed as a “hanging wall” 
surrounding the Landfill. 


 In areas where the Lower Silt Aquitard is present, the wall will be keyed into the 
aquitard and the depth of the barrier wall will be based on the soil borings drilled in 
the predesign studies.  The average depth of the barrier wall in these areas will be 
approximately 27-ft bgs.   


 The depth of the barrier wall in the two areas where the Lower Silt Aquitard is absent 
(i.e., the southwest corner and the eastern aquitard gap) will be approximately 35-ft 
bgs.   


 The barrier wall will be a conventional soil-bentonite slurry wall with a design 
hydraulic conductivity of 1 x 10-6 cm/s.  Based on laboratory testing, a mixture of 3–5 
percent bentonite by weight with native soil would achieve the design hydraulic 
conductivity.   


 Excess soil and “fluff” from barrier wall and interceptor trench construction, and 
infiltration pond excavation may be stockpiled on site and placed within the Landfill 
footprint and covered by construction of an extension of the Landfill cap.   


 The Landfill surface may be used as necessary for mixing barrier wall backfill 
material, so long as the cap is protected against damage or repaired to design 
conditions.   


 A groundwater interceptor system will be designed and constructed to control 
mounding on the upgradient side of the barrier wall and promote infiltration and 
restoration of the existing groundwater flow pattern on the downgradient side of the 
barrier wall. 


 Groundwater will be intercepted on the upgradient side of the barrier wall using 
underground trenches and incorporating the capability to transfer groundwater 
passively by gravity drainage.   


 Groundwater intercepted on the upgradient side of the barrier wall will be infiltrated 
back into the Upper Sand Aquifer using a detention/infiltration pond located along the 
downgradient perimeter of the barrier wall.  The detention/infiltration pond will be 
constructed with a permeable base keyed into the Upper Sand Aquifer to ensure the 
pond is in hydraulic contact with groundwater and to promote infiltration.   


 The detention/infiltration pond will receive stormwater runoff from the Landfill cap in 
addition to groundwater from the upgradient interceptor trench. The 
detention/infiltration pond design will include overflow lines discharging to the 
existing area agricultural drainage ditches, as is presently done for the existing 
detention pond, to handle excess stormwater flows.   


 Electrical service and control wiring for the lift stations will be located below grade, 
beneath the Landfill cap perimeter road.   
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 The fence along the western side of the Landfill will be relocated as part of the 
detention/infiltration pond construction so that the pond is within the fenced sections 
of the landfill. 


2.3.2 Environmental Protection Basis 


The design basis includes the following measures and precautions for environmental protection: 


 Stormwater runoff from undisturbed areas (including undisturbed portions of the 
existing Landfill cap) may be discharged from the B&L Property without treatment. 


 Construction of the remediation components included in this Addendum will occur 
during the dry season, which is assumed to end on October 1. 


 Stormwater impacting disturbed areas will be contained within the work areas. The 
containment will be designed to contain a 25-year storm event. In the event of an 
extreme storm event, the runoff will be transferred to the existing stormwater 
detention pond on the north side of the Landfill for temporary storage. 


 There will not be any activity related to construction of the remedy components 
covered by this Addendum within the existing wetlands or environmentally sensitive 
areas; all work will be performed in areas previously disturbed by Landfill 
construction.  
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3.0 Remedial Measures Design 


This section presents the barrier wall and interceptor trench system design, based on the 
project criteria, and design basis described in the previous section.  The design presented here 
is based on the remediation approach specified in the 2008 CAP; this design addresses the 
initial remediation components for the Landfill/Ditch CAA, as described in the Consent Decree.   


3.1 BARRIER WALL DESIGN 


This section describes the key elements of the barrier wall design.  Subsurface barrier wall 
construction will utilize the conventional soil-bentonite slurry wall technique.  For this technique, 
the barrier wall alignment will be excavated to the design depth and the trench will be kept full 
with a bentonite slurry to prevent it from collapsing.  The excavated soil will be mixed with 
bentonite and water to a homogeneous mix and used to backfill the excavation as the barrier 
wall.  Mixing of backfill will be done in an area adjacent to the trench.  Drawings C-1 to C-5 in 
Appendix 1F show the proposed alignment, stationing, and profile along the planned barrier wall 
alignment. 


3.1.1 Barrier Wall Alignment and Dimensions 


The existing stormwater collection ditch at the toe of the Landfill cap has been selected as the 
barrier wall alignment (refer to Appendix 1F, Drawing C-1).  Based on the 1994 Closure Report 
(Hydrometrics 1994), the stormwater collection ditch defines the extent of wood waste beneath 
the Landfill cap.  This alignment provides several advantages in comparison to other 
alignments: 


 The existing ditch will serve as a guide for trench excavation and wall installation. 


 The existing ditch will serve as a reservoir for the slurry. 


 The length of the barrier wall will be minimized . 


 The extent of the Landfill cap extension will be minimized. 


The total length of the barrier wall along the planned alignment is approximately 2,656 ft.  The 
depth of the barrier wall was chosen at each soil boring location, such that the wall will intersect 
and extend at least 2 ft into the Lower Silt Aquitard, as shown on Drawings C-2 to C-5 in 
Appendix 1F.  The depth of the barrier wall at the aquitard gaps was selected to be 35-ft bgs; 
this depth was selected to reduce the influx of groundwater through the aquitard gaps and, 
consequently, to reduce the future groundwater extraction rate needed to establish hydraulic 
control, as specified in the 2008 CAP.  The lateral extent of the 35-ft-deep barrier wall sections 
will extend approximately 100-ft beyond the horizontal limits of known aquitard gaps, on each 
side, as shown on Drawings C-3 and C-5.  Based on this configuration, the surface area of the 
barrier wall will be approximately 78,900 square feet (sq ft), with a maximum depth of 35 ft and 
average depth of 30 ft.  The barrier wall will be a minimum of 2-ft thick, with an actual thickness 
of 3 ft or more based on the size of the excavator bucket and sidewall conditions.  
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3.1.2 Backfill Mixing Pad 


A mixing pad will be required along the barrier wall alignment to mix the excavated soil with 
bentonite and water.  The width of the mixing pad is typically equal to the depth of the barrier 
wall.  The existing Landfill perimeter access road is not sufficiently wide along the entire 
alignment to serve as the mixing pad.  Therefore, the mixing pad will be positioned on the 
Landfill as an approximately 30- to 35-ft wide strip encircling the perimeter of the Landfill and 
immediately adjacent to the existing stormwater drainage ditch at the base of the Landfill cap 
(refer to Appendix 1F, Drawing G-3).  


According to the Landfill Closure Report (Hydrometrics 1994), the existing Landfill cap is 
constructed of the following layers from top to bottom:  (1) six inches of topsoil, (2) eighteen 
inches of sandy pit-run as cover soil, (3) a geonet layer for drainage, (4) a 40-mil PVC 
geomembrane, (5) a geosynthetic clay liner (GCL), and (6) six inches of sandy pit-run for gas 
migration placed directly on the landfill waste.   


To construct the mixing pad, the topsoil and cover soil layers will be stripped to a width of 30- to 
35-ft from the perimeter ditch toward the center of the Landfill and stockpiled separately along 
the work area.  The geosynthetic material will be salvaged to the extent possible for use during 
construction and/or for Landfill cap restoration.  The PVC geomembrane may be used to cover 
the stockpiled topsoil and cover soil to prevent erosion, if possible.  The GCL layer will be 
salvaged for reuse, where possible.  Geosynthetic materials not reused for cap extension will be 
incorporated into the Landfill when the cap is extended over the barrier wall.   


The stockpiled topsoil and cover soil will create an upgradient berm to control the stormwater 
runoff from the Landfill cap during barrier wall construction.  The uphill face of the stockpiles will 
be built to create a “V” shape every 100 ft to create a low point for stormwater collection.  Four-
inch diameter, flexible plastic piping will be installed at these low points and extended to the 
existing perimeter chain-link fence.  These pipes will convey the clean stormwater runoff from 
the undisturbed Landfill cap beyond the work area and discharge to the Landfill perimeter (refer 
to Appendix 1F, Drawings G-3 and G-4).  Alternatively, the contractor may elect to capture the 
water on the uphill side of the topsoil stockpile and pump the water when needed.  This 
approach is expected to work well due to the relatively low precipitation during summer months, 
when the construction is expected to be performed.   


For preparation of the mixing pad, a layer of 4-ounce per square yard (oz/sy), non-woven 
geotextile will be placed over the exposed gas migration layer to serve as an indicator or 
delineator layer for the workers.  In order to prevent mixing of Landfill waste with the barrier wall 
backfill, excavated soil from the barrier wall trench will be spread approximately 6-inches thick 
and covered with another layer of 4-oz/sy geotextile to prepare a “sacrificial” work pad.  This 
sacrificial layer of geotextile will serve as demarcation for the operator to control the depth of 
soil mixing.  The remainder of the excavated soil will be placed on the work pad, where it will be 
mixed as barrier wall backfill.  The 6-inch thick layer of excavated soil used to prepare the work 
pad will account for the anticipated excess fluff from the barrier wall construction and will remain 
in place and be capped when the Landfill cap is extended over the barrier wall.   







 
  B&L Woodwaste Site


 


\\Merry\data\projects\B&L RIM\Phase 1 
Implementation\EDR\EDR Final\EDR Final Addendum 
1\Addend 1 Text\Addendum 1 text 072109.doc 


July 2009 FINAL 


 EDR Addendum 1 
Barrier Wall and Groundwater 


Interceptor Trench
Page 3-3 


 


This design avoids the need to build a construction platform, prevents the top 2 ft of clean cap 
material from being contaminated by excavated soil, and enables the incorporation of excess 
soil from barrier wall construction into the Landfill.  The design also utilizes existing materials to 
create stormwater diversion structures and provides for recovery and reuse of existing cap 
materials to the extent feasible.   


3.1.3 Barrier Wall Materials 


The barrier wall backfill material will be composed of a mixture of excavated soil, bentonite, and 
water.  The design hydraulic conductivity for the constructed barrier wall, as noted in Section 
2.0, is 1 x 10-6 cm/s.  Based on the slurry mix design (Appendix B of the EDR), a mixture of 3 
percent bentonite by weight with native soil should achieve the design hydraulic conductivity.  
Wyoming bentonite or similar will be used as an additive to achieve the design permeability for 
the backfill.  The main source of water will be the municipal water supply from the City of Milton.  
The Contractor is responsible for ensuring that the mix used meets the design hydraulic 
conductivity. 


3.1.4 Barrier Wall Cap 


The barrier wall trench will be filled with soil-bentonite backfill to the top of the existing 
stormwater ditch to match the existing grade of the adjacent Landfill perimeter road.  After 
allowing at least 1 week for the backfill to settle, the same soil-bentonite backfill material will be 
used to bring the top of the barrier wall to the existing grade of the adjacent Landfill perimeter 
road.  A layer of geogrid will be placed on the top of the wall.  The geogrid will help spread 
surface loads across the top of the wall and thus, minimize ruts from forming on the cap.  


3.1.5 Environmental Protection During Construction  


Stormwater management during construction will implemented in accordance with a Stormwater 
Pollution Prevention Plan (SWPPP; Appendix 1.E) that will be prepared and submitted as part of 
detailed design.  The stormwater management approach to be incorporated into the SWPP is 
summarized below. Procedures for stormwater management have been designed to control the 
spread of contaminants via stormwater based on the concept of “zero discharge.”  Refer to 
Section 4.4 for additional details. 


Stormwater management during construction will consist of two components:  


1. Managing runoff from the undisturbed Landfill cap above the mixing pad 


2. Managing runoff from the mixing pad and runoff from the access road within the work 
area 


Runoff from the undisturbed Landfill cap will be controlled by the stockpiled berm constructed 
during mixing pad preparation (refer to Section 3.1.2).  The stormwater within the work area will 
be contained by the Landfill and an exterior berm.  The crushed rock layer lining the existing 
stormwater collection toe ditch will be placed on the outside edge of the existing Landfill 
perimeter access road, and wrapped in plastic sheeting to contain stormwater runoff within the 
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work area and to prevent runoff from the area outside the work area.  The berm will be high 
enough to contain a 24-hour rainfall event with a 10-year recurrence.   


Stormwater within the mixing pad and work area is expected to be absorbed by the excavated 
soil, flow into the barrier wall trench, to be mixed into the backfill, and/or evaporate.  Minimal 
rainfall is expected, as the construction is planned for the driest months of the year.  In the event 
of an extreme rainfall event when the stormwater accumulation within the work area is not 
manageable, the accumulated stormwater within the work area will be pumped to the existing 
stormwater infiltration pond north of the Landfill as a contingency measure.  After completing 
barrier wall construction and prior to complete restoration of the Landfill cap, sediment 
accumulation on the bottom of the existing northern stormwater infiltration pond will be 
excavated and incorporated into the Landfill. 


3.2 INTERCEPTOR TRENCH SYSTEM DESIGN 


The interceptor trench system is intended to control groundwater mounding on the upgradient or 
southeast side of the barrier wall and infiltrate it on the downgradient, or north and west sides, of 
the Landfill to restore natural groundwater flow patterns.  The groundwater along the southern 
boundary of the Landfill will be managed separately from groundwater along the eastern side of 
the Landfill.  The interceptor trench system will consist of two groundwater interceptor trenches 
and two infiltration ponds (refer to Appendix 1F, Drawing C-6). The eastern interceptor trench 
will discharge into the existing infiltration pond on the north of the Landfill, and the southern 
interceptor trench will discharge into the proposed infiltration pond on the west of the Landfill.  


The north infiltration pond will receive water from three sources: stormwater runoff from the 
Landfill cap, groundwater from the eastern interceptor trench, and treated groundwater from the 
future groundwater extraction and treatment system (to be constructed during Phase 2 of the 
2008 CAP implementation).  The west infiltration pond will receive water from two primary  
sources: groundwater from the southern interceptor trench, and treated groundwater from the 
future groundwater extraction and treatment system. 


3.2.1 Groundwater Interceptor Trenches 


The groundwater interceptor trenches will be installed in the access road berm on the east and 
south sides of the Landfill (refer to Appendix 1F, Drawing C-6).  The trenches are designed to 
collect and transfer groundwater to the infiltration ponds via passive methods (gravity drains), 
and active methods (lift stations). The interceptor trenches will be at least 7-ft from the outside 
edge of the barrier wall for slope stability.  The interceptor trenches will be designed as shown 
on Drawing C-10 in Appendix 1F, including partial backfill with the excavated soil. 


When the upgradient groundwater elevation exceeds the elevation of the passive drain, 
groundwater will flow to the infiltration ponds through the perforated pipe. This system will allow 
groundwater to flow passively around the Landfill and help maintain a uniform groundwater level 
around the Landfill.  When the passive drain is unable to keep the upgradient groundwater 
elevation below a preset level, the active system, triggered by a high-level sensor, will actively 
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convey groundwater to the infiltration ponds.  When there is no capacity in the infiltration ponds, 
the pumps in the lift stations will shut down by high-level sensors in the infiltration ponds.  Check 
valves will be installed at the discharge ends of the gravity drain pipes to prevent direct backflow 
from the infiltration ponds to the interceptor trenches. 


The passive system will be installed level with an invert elevation of 14 ft.  This elevation is 
approximately 0.5-ft below the bottom of the nearby agricultural ditch.  The rationale for 
choosing Elevation 14 is to drain the groundwater mound without draining the nearby 
agricultural ditch.  The passive drain pipe will be  a 6-inch diameter, perforated, high density 
polyethylene (HDPE), smooth pipe installed within a 2-ft layer of 2-inch diameter crushed rock 
(ballast) to facilitate groundwater movement.  The crushed rock layer will be wrapped in an 
8-oz/sy, non-woven geotextile to control siltation.   


The active drain system will consist of two lift stations, one in each trench, with discharge pipes 
at an invert elevation of 16.5 ft.  The pumps will be activated by sensors installed in the lift 
station sumps when the groundwater level reaches elevation 16.5 ft.  This elevation was 
selected to prevent surface ponding, since it is the low point of the nearby ground surface 
elevation; this elevation can be manually reset to other elevations during future operation of the 
system.  Each lift station discharge pipe will be a 4-inch diameter, solid, smooth HDPE pipe. 


Both active and passive piping systems will have cleanouts approximately every 150 ft.  
Cleanouts will be 45 degree elbows installed with angled risers to the ground surface.  The 
passive and active drain pipes will be installed on opposing sides of the trench to allow the 
cleanouts to reach the ground surface unobstructed (refer to Appendix 1F, Drawing C-11).  
Cleanouts for both pipes will be at the same location such that inlets will be side-by-side at the 
ground surface, where they will be housed inside a small protective vault with surface access.  
The active pipes cleanouts will have screwed-on caps to prevent pressurized water from flowing 
out of them.  The passive drain pipes will have a check valve and manual shutoff valve at their 
discharge end in the infiltration ponds.   


3.2.2 Groundwater Infiltration Pond Design 


The two independent infiltration ponds will be used to infiltrate groundwater and maintain 
existing groundwater flow patterns to the extent practicable.  The infiltration ponds will be 
located outside the barrier wall and inside the B&L Property boundaries.  The bottom of the 
infiltration ponds will be no higher than elevation 13.5 ft and will be constructed of permeable 
(granular) material to ensure it is in contact with the Upper Sand Aquifer and to allow rapid 
infiltration from the pond.  The bottom of the existing north infiltration pond will be cleaned of all 
sediment and lined with gravel, if needed.  The design for the infiltration ponds is shown on 
Drawings C-7, C-8, and C-11 in Appendix 1F.   


The west infiltration pond will be constructed outside the barrier wall between the toe of the 
Landfill and the existing agricultural ditch.  The existing vegetation, topsoil, and near-surface soil 
will be excavated.  The existing perimeter road berm beyond the final stormwater collection 
ditch will also be excavated to maximize the capacity of the pond.  The outer containment berm 
will be constructed using the excavated soil at slopes of 2 horizontal to 1 vertical (2H:1V).  
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Finer-grained (lower-permeability) portions of the excavated soil will be used to build the core of 
the berm to control seepage laterally through the berm.  The top elevation of the west infiltration 
pond will match the elevation of existing perimeter road, or the top of the barrier wall. 


The north infiltration pond has an existing overflow pipe to discharge excess water into the 
adjacent agricultural ditch.  A new overflow pipe will be installed at the west infiltration pond as 
emergency overflow, if the water level reaches to 1-ft below the top of the berm.  The active 
discharge (pumping) of water into this pond will be stopped by high-level sensors that will shut 
down the pumps prior to reaching the overflow elevation.   


The passive and active pipe discharges will daylight into an outfall at each infiltration pond.  The 
outfall areas will be lined with riprap and/or crushed rock to dissipate the energy of the water 
discharging into the pond and control erosion. 


Excess soil from construction of the west infiltration pond suitable for use as backfill will be 
stockpiled on the southwest corner of the property in compacted layers and hydroseeded for 
surface stabilization.  The pad formed by this soil may serve as the pad for the future 
groundwater treatment building.  The top elevation of the pad will be at elevation 23.5 ft, which 
is the average elevation of Interstate 5.  At this height, it is expected that the surface of the pad 
will not be flooded.  The pad will have side slopes of 2H:1V with a top surface area of 
approximately 3,500 sq ft.   


3.2.3 Electrical System 


Power for the active pumping system, sensors, and future groundwater treatment system will be 
brought onto the Site via overhead lines from Fife Way.  Switches, breakers, and control panels 
will be installed inside a weatherproof electrical box on the south side of the Landfill access 
gate.  The electrical lines to the lift stations will be installed below ground surface in a trench 
separate from the piping system trench. 


Wiring to the east and west lift stations and sensors will be installed in separate conduits.  Each 
trench will have four 3/4-inch diameter conduits inside a 4-inch diameter conduit.  A second set 
of conduits will be installed on the south side to accommodate future wiring needs to the future 
groundwater treatment system to be located on the southwest corner of the property.  The 
electrical conduits will be installed in accordance with local electrical codes and a minimum 
distance of 2-ft below grade.  The excavated soil for utility trenches will be used for backfill. 


3.3 LANDFILL CAP RESTORATION DESIGN 


The Landfill cap will extend over the barrier wall and will be constructed with the same cross 
section as the existing cap, as described in Section 3.1.2.  A new stormwater collection ditch will 
be installed on the outside of the new cap limits to convey the stormwater runoff from the 
Landfill cap to the north infiltration pond.  The design for the Landfill cap extension is shown on 
Drawing C-13 in Appendix 1F.   
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3.3.1 Landfill Cap Restoration Design 


Upon completion of the barrier wall installation, interceptor trench system, and incorporation of 
any excess material into the Landfill, the cap will be restored and extended to cover the barrier 
wall.  The existing and/or new GCL will be installed in a shingled manner from the top of the 
mixing pad to the outside edge of the barrier wall.  The GCL sections will be overlapped a 
minimum distance of 1 ft.  Likewise the PVC liner will be installed using the salvaged liner 
and/or new liner, as appropriate, based on the condition of the salvaged liner, in a shingled 
manner extending beyond the outside edge of the barrier wall.  The PVC liner sections will be 
overlapped a minimum distance of 2 ft and glue-bonded.  The geonet drainage layer will be 
installed similarly to the GCL.   


The stockpiled cover soil and topsoil will be placed back over the geonet.  Additional cover soil 
and topsoil to complete the cap extension will be obtained from the excess topsoil and soil 
excavation from construction of the west infiltration pond and/or clean imported soil, as 
appropriate. 


The GCL and the PVC liner will be anchored in a trench to a minimum depth of 3 ft in an anchor 
trench approximately 3-ft away from the outside edge of the barrier wall.  The geonet will 
daylight into the new stormwater collection ditch at the toe of the extended Landfill cap.  The 
completed cap, along with other new finish grades will be hydroseeded with native grasses. 


3.3.2 Stormwater Collection Design 


The new stormwater collection ditch will consist of an 18-inch-diameter, corrugated, HDPE half-
pipe with the same slopes and connection as the existing stormwater collection ditch (refer to 
Appendix 1F, Drawing C-12).  The HDPE half pipe will prevent vegetation growth within the 
conveyance system and will allow for easy cleaning and maintenance.  The half-pipe will be 
connected to the three existing, 12-inch-diameter culverts that discharge into the north 
infiltration pond.  


3.3.3 Access Road 


The existing perimeter access road on the south and east of the Landfill will continue to be used 
as the access road.  After the infiltration ponds and runoff collection system are installed, the 
width of the existing access road on the north and west of the Landfill would be too small for 
vehicle traffic; therefore, a new access road will be constructed on the restored Landfill cap 
along the north and west sides of the Landfill (refer to Appendix 1F, Drawing C-12). The new 
access road will be constructed over the former mixing pad area and will be designed to prevent 
damage to the underlying low-permeability cap materials and the barrier wall.  The new access 
road will be a minimum of 12-ft wide and will be constructed with 2-inch crushed rock (ballast) 
(Appendix 1F, Drawing C-13).  Along the footprint of the new access road, topsoil will not be 
placed; instead the cover soil will be 24-inches thick and covered with a layer of 8-oz/sy, non-
woven geotextile.  Then, an approximately 12-inch to 24-inch thick layer of ballast will be placed 
to form the road with a 10 percent slope.  The ballast layer will be free-draining and will allow 
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the stormwater runoff from the cap to flow through the road to the new stormwater collection 
ditch.    
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4.0 Construction Plan 


This section provides a description of the construction sequence and procedures in general 
terms.  The actual steps and procedures will be established by the contractor with concurrence 
with the design team to verify that the steps and procedures meet the project intent and 
requirements, including plans and specifications. 


4.1 PERMITTING AND APPROVAL REQUIREMENTS  


This cleanup action is being conducted under an Ecology Consent Decree and, therefore, is 
exempt from certain procedural and permitting requirements of certain Washington laws and 
regulations and all local permits (WAC 173-340-710[9][a]); however, implementation of the 
cleanup action must comply with the substantive requirements of these laws and permits. Table 
7.1 of the EDR provides a summary of general permitting and substantive requirements.   This 
cleanup action will meet the substantive requirements for applicable regulations and standards, 
and will fully comply with all action-, chemical-, and location-specific Applicable or Relevant and 
Appropriate Requirements (ARARs) as described in the 2008 CAP. 


The permitting exemption does not apply to permits required under federal programs or some 
state-administered federal permitting programs.  Because the construction work addressed by 
this Addendum will not impact jurisdictional wetlands, the U.S. Army Corps of Engineers 
(USACE) administered wetland permitting program does not apply to the current work.  
Therefore, no federal permits are required to implement the work addressed in this Addendum.   


For Washington administered federal programs, only permits for stormwater or wastewater 
discharge are required when cleanup work is implemented under a MTCA Consent Decree.  
The current project has been designed for zero discharge of stormwater; stormwater runoff 
quality from the B&L Property during the planned construction work will be no different than at 
present.  As noted in this Addendum, the design includes run-on and run-off controls for the 
entire work area.  Rainwater impacting the work area will be contained and will not be 
discharged to surface waters.  Therefore, no construction stormwater permit is needed for this 
work.  A Spill Prevention and Containment Plan (Appendix 1D) and a Stormwater Pollution 
Prevention Plan (Appendix 1E) will be prepared as part of the Plans and Specifications 
Package.  These plans will be implemented for construction of the remedy components 
addressed by this Addendum.   


A State Environmental Policy Act (SEPA) checklist was done as part of the 2008 CAP public 
review process.  As lead agency, Ecology made a determination of non-significance for the 
activities identified in the CAP.  The work being done under this addendum was specified under 
the 2008 CAP and therefore covered under that determination.  A review of this determination 
will be conducted to assess the need for an addendum to this determination based on current 
plans and project understanding. 


This cleanup action will meet the substantive requirements for all applicable regulations and 
standards, and will fully comply with all action-, chemical-, and location-specific Applicable or 
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Relevant and Appropriate Requirements (ARARs) as described in the final 2008 CAP (Ecology 
2008).  The cleanup action also addresses the regulatory elements for landfill closure, as 
specified in Minimum Functional Standards for Solid Waste Landfills (WAC 173-304).  


The local permitting requirements for the planned work under this Addendum fall within the 
jurisdiction of Pierce County, as the B&L Property is within unincorporated Pierce County.  A 
preliminary meeting to discuss applicable requirements for the work was held with Pierce 
County representatives in April 2009.  At this meeting, it was determined that the plans for the 
2009 construction are exempt from land use permit requirements and wetland/biological permit 
requirements.  Therefore, Pierce County will not require permitting for the planned work.   


Potential impacts of the planned work on local roadways and traffic will be assessed during 
preparation of the plans and specifications for the work.  Pierce County representatives will 
assess the work for potential traffic and roadway impacts to Fife Way and surrounding roads 
after estimates are available.  Plans for controlling dust and mud transport from the Site and for 
protecting the roadway at the entrance to the B&L Property will be provided to Pierce County for 
review and comment.  Access will also be provided to Pierce County staff to conduct 
inspections as needed.  Any project related road damage to surrounding roadways or the 
Interurban Trail will be repaired either by project contractors to the satisfaction of the local 
agency or by the agency itself with reimbursement by the Trust. 


The north and west infiltration ponds will be used to re-infiltrate groundwater recovered from the 
upgradient side of the Landfill.  Recovered groundwater discharged into the ponds will infiltrate 
to the Upper Sand Aquifer along the two downgradient sides of the Landfill.  It has been 
determined that the design will comply with the substantive requirements of the Ecology-
administered underground injection control program, and no permit is needed.   


4.2 CONSTRUCTION ACTIVITIES 


The construction activities and sequencing are described in this section.  The actual equipment 
used, the sequencing and approach will be discussed with the construction contractor and 
mutually agreed upon prior to mobilization. 


4.2.1 Mobilization 


The contractor will use the available space east of the fenced area between the Landfill access 
road and Wetland B for staging and storage areas (Appendix 1F, Drawing G-3).  Some material 
may be stored on the Landfill cap, so long as the equipment is determined to not damage the 
cap, as approved by the Field Engineer directing the work.  The contractor will decide whether 
to spread a layer of crushed rock as firm, competent surface prior to mobilizing equipment or to 
use an alternate method to provide a competent surface.  Also, due to the elevation differences 
between the proposed staging area and the Landfill access road, the contractor may deem it 
necessary to expand the road to improve access and the turnaround area for the trucks 
servicing the work.  Once the staging area is prepared to the satisfaction of the contractor, 
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equipment and trailers will be mobilized to the B&L Property and the contractor will begin site 
setup. 


4.2.2 Site Setup  


The utility services to be provided to the property will include permanent 3-phase power and 
phone/internet services.  The supply lines (e.g., power drop) will be installed prior to contractor 
mobilization.  The supply lines will be brought to the property on poles and via overhead lines.  
The construction trailers and equipment, including mix plant, if any, will be mobilized to the Site 
and set up. 


Temporary fencing will be installed around the staging area along access points to the 
Interurban Trail, and along the agricultural ditch on the west side of the Landfill.  The existing 
fencing along the west side will be removed and salvaged to the extent possible for reuse.  In 
order to protect the public and the surrounding area against splashes from the operations, all 
perimeter fences around the Landfill will be covered with a layer of geotextile for the duration of 
construction. 


A run-on/runoff control berm, wrapped in 10-mil plastic sheeting, will be installed along the 
temporary fencing at the western project boundary adjacent to where the berm for the new 
infiltration pond will be installed,.  Stormwater containment berms will be installed around the 
Landfill, on the existing perimeter access road, against the fence, or at the outer edge of the 
perimeter access road.  The existing rock lining in the Landfill cap stormwater collection swale 
at the toe of the Landfill cap will be excavated and wrapped with 10-mil plastic sheeting to form 
the perimeter stormwater containment berm.  The layout and details for the stormwater 
management berms are shown on Drawings G-3 and G-4 in Appendix 1F.   


The existing Landfill cap, consisting of topsoil, cover soil, drainage grid, PVC geomembrane 
lines, and GCL liner will be partially removed to prepare a work pad to support barrier wall 
construction.  The topsoil and cover layer over the Landfill cap will be removed to a distance of 
approximately 35-ft toward the center of the Landfill, as shown on Drawing G-3.  The contractor 
will determine the method to strip the two soil layers in a manner to minimize damage to the 
geomembrane and GCL liners.  The topsoil stockpile will be on the uphill side of the work area 
(Drawing G-4) and wrapped in 10-mil plastic sheeting to provide a run-on control berm to 
prevent stormwater from running onto the work area from the clean cap area.  The cover-soil 
stockpile will be kept separate from topsoil, located immediately downhill of the topsoil stockpile, 
and covered with plastic sheeting.  The existing PVC geomembrane and GCL liners will be 
removed from the work pad and salvaged to the extent possible for reuse in the cap 
reconstruction; if these liner materials are not reusable for Landfill cap reconstruction, they may 
be used to cover the soil stockpiles during construction instead of plastic sheeting.  The 
exposed gas migration layer will be covered with a layer of geotextile prior to use of the area as 
a work pad. 


The uphill face of the topsoil stockpile will zigzag approximately 5 ft such that a low point 
develops approximately every 100-ft along the length of the stockpile (Drawing G-3).  A 4-inch 
diameter, solid HDPE pipe will be installed at those low points to convey clean stormwater 
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runoff from the cap to the downhill side of the work area to discharge to the perimeter 
agricultural ditches that presently drain the area. 


The edges of the existing wetlands will be flagged, and the barrier wall alignment will be 
surveyed with the station numbers for the contractor. 


4.2.3 Preconstruction Test Trench Investigation 


A total of 10 test trenches will be excavated along the proposed barrier wall alignment at 
approximately equal spacing around the entire alignment (Appendix 1F, Drawing C-6).  The 
dimensions of the test trenches will approximately 15-ft minimum in length, a minimum of 5-ft in 
depth, and the width of the backhoe bucket (2–3 ft).  Test trenches will provide an opportunity to 
identify waste that may be present beyond the planned barrier wall alignment and to conduct 
archeological observations.  Based on the 1993 Closure Report, the planned barrier wall 
alignment is just outside the landfilled wood waste.  The test trenches will be backfilled to grade 
with excavated soils.  If wood waste is present within or beyond the planned barrier wall 
alignment, appropriate mitigation measures will be implemented, such as altering the barrier 
wall alignment to contain the waste.   


One test trench will be excavated at the location of Boring H-10, where a gravel and cobble 
layer was encountered during predesign investigation.  Upon establishing the depth and extent 
of the gravel and cobble deposits, a mitigation measure, such as soil exchange, will be 
implemented to prevent problems with barrier wall construction, such as loss of slurry.   


4.2.4 Slurry Wall Construction 


After confirming the alignment with the test trenches, preparing the work pad, and completing 
the archeological survey, the barrier wall will be constructed.  Slurry wall construction will start at 
Station (Sta.) 0+00 and follow the stationing sequence, counterclockwise (refer to Appendix 1F, 
Drawing C-1).  The barrier wall trench will be excavated to the design depth using a standard 
excavator with a minimum bucket width of 2 ft.  The excavation spoils will be placed on the 
mixing pad, where the cap material was removed, and within the run-on and runoff control 
berms.  A 6-inch thick layer of the excavated soil from the barrier wall alignment will be spread 
over the work area to serve as a working pad for soil mixing.  This soil will remain beneath the 
Landfill cap, and will comprise a portion of the excess soil or “fluff” generated from barrier wall 
construction.  A layer of geotextile will then be placed over the 6-inch soil layer to serve as 
demarcation to indicate to the mixing operator to stop mixing the soil for backfill.  This approach 
will help limit the depth of mixing within the mixing pad and reduce the potential for inadvertent 
mixing of the gas migration layer and Landfill waste into the barrier wall backfill.  The remainder 
of the spoils will be stockpiled on the geotextile along the barrier wall for mixing to prepare slurry 
wall backfill. 


Bentonite slurry will be prepared at the batch plant and will be pumped to the trench.  The 
trench will be kept full with bentonite slurry at all times.  Slurry and/or dry bentonite will be added 
to the excavation spoils and mixed by a dozer to achieve a uniform backfill mix with a 4- to 
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6-inch slump.  This slump level is indicative of a bentonite content of 3 percent, which is 
sufficient to achieve the target hydraulic conductivity for the barrier wall.  Backfill of the trench 
will lag behind the excavation a distance approximately equal to seven times the depth of the 
excavation.  The depth for the barrier wall is shown for each station location on Drawings C-2 
through C-5 in Appendix 1F.  As the backfill reaches completion, the excess bentonite slurry in 
the trench will be incorporated into the Landfill, as appropriate. 


The barrier wall will be constructed to the same surface elevation as the existing Landfill 
perimeter road.  The barrier wall backfill will settle with time and addition of backfill material to 
the surface above the barrier wall material may be necessary.  The barrier wall backfill will be 
inspected daily for at least one week and then weekly for 4 more weeks to assess settlement.  
The barrier wall cap will be completed after completion of the barrier wall construction and prior 
to extending the Landfill cap over the barrier wall.  The barrier wall cap will consist of soil-
bentonite backfill to bring the top of the wall to the existing Landfill perimeter road elevation and 
a layer of geogrid to help spread the load, which will then be covered with clean soil.  After 
completing construction of the barrier wall, earthmoving equipment used for barrier wall 
construction will be decontaminated prior to use for any other construction work.  
Decontamination water will be collected for disposal in accordance with applicable regulations 
and standards.  The settlement of backfill will continue to be monitored until sufficient settlement 
has occurred.  Then the landfill cap will be extended over the barrier wall cap. 


4.2.5 Groundwater Interceptor Trenches 


Groundwater interceptor trenches will be excavated to the design depth (Appendix 1F, Drawing 
C-10) using a standard excavator with a minimum bucket width of 2 ft.  Soils excavated from the 
trench will be stockpiled near the trench, within the bermed work area, for backfill.  The trench 
will be sloped at 1H:1V to allow safe entry into the excavation to lay the passive piping.  A layer 
of geotextile will be placed inside the trench, and ballast and piping will be placed to form the 
passive piping system, as shown on Drawing C-10.  The ballast will be wrapped with the 
geotextile.  Then the excavated soil will be used to partially backfill the trench and the active 
drain pipe will be installed at the design elevation (Drawing C-10).  The passive and active drain 
pipes will be installed on opposing sides of the trench to allow the cleanout risers to reach the 
ground surface unobstructed; cleanout risers will be placed along the piping alignments as 
shown on Drawing C-9 in Appendix 1F.  The 4-inch diameter active drain pipe will be pressure 
tested prior to final backfill to verify that it does not leak.  Lift stations will be installed at the 
design locations to the design elevations (Drawing C-10).  The trench will then be backfilled to 
grade with the excavated soil and protective vaults will be installed over the cleanouts. 


After completion of the piping trench, the electrical trench will be excavated and the conduits will 
be installed to the minimum depth of 2 ft (Drawing C-10).  Excavated soil from the trench will be 
stockpiled near the trench (and within the bermed work area) for use as backfill.  Once the 
electrical trench has been completed and backfilled to grade, including connection to the lift 
stations, wiring will be pulled for the electrical components and tied into the electrical service to 
the Site 
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4.2.6 Groundwater Infiltration Ponds 


Two infiltration ponds will be incorporated into the interceptor trench system to re-infiltrate 
groundwater along the downgradient sides of the Landfill.  The existing north stormwater 
detention pond will be cleaned out with an excavator to remove accumulated sediment and 
vegetation and extend the bottom of the pond until reasonably permeable subsurface soil is 
reached.  The excavated sediment from the pond will be spread over the barrier wall mixing pad 
to be covered by the restored Landfill cap.  Gravel will be placed to backfill the bottom of the 
infiltration pond as appropriate to elevation 13.5 ft.  The overall configuration (i.e., length, width, 
and side slopes) of the north infiltration pond will not be altered.  The invert elevation of the 
overflow pipe will be verified to be 1-foot below the top of the outside pond berm, which will 
match the top elevation of the barrier wall, and be adjusted if necessary.  The design 
configuration for the north infiltration pond is shown on Drawing C-6 in Appendix 1F.   


The west infiltration pond will be constructed between the Landfill and the west property line 
(Drawing C-6).  The existing fence will be removed and stored for reuse.  Topsoil over the 
footprint of the west infiltration pond will be stripped and stockpiled for reuse.  The exposed soil 
will be excavated to the minimum elevation of 13.5 ft or until reasonably permeable subsurface 
soil is reached.  The granular portion of the excavated soil will be placed on the southwest 
corner of the B&L Property (refer to Appendix 1F, Drawing C-7) in 1-ft lifts and compacted to at 
least 98 percent of maximum dry density, as determined by ASTM D1557.  The compacted soil 
pad may be used in the future for construction of the groundwater treatment building.   


Construction of the outside containment berm for the west infiltration pond will include a 
relatively low-permeability core, which will be constructed by using the finer-grained portion of 
the soil excavated to create the pond.  The Engineer will determine whether addition of 
bentonite to the excavated soil will be necessary at the time of construction.  The design for the 
west infiltration pond is shown in Drawing C-8 in Appendix 1F.  The west berm will be 
constructed at 2H:1V, using soil from the existing perimeter road.  The existing perimeter road 
will become the east pond berm on the Landfill side of the west infiltration pond.  The new 
stormwater collection ditch at the toe of the Landfill cap and the anchor trench for the 
geosynthetic cap components will be placed in the perimeter road.  The top edge of the east 
pond berm will be a distance of approximately 2-ft from the anchor trench.  The outside (west) 
berm will be constructed in 1-ft lifts and compacted to 95 percent of maximum dry density 
(ASTM D1557).  The final elevation of the outside pond berm will match the top of the barrier 
wall and will be 3-ft wide.  The final 6 inches of the outside face and top of the berm will be 
salvaged topsoil (from pond excavation) to promote vegetation growth and prevent erosion.  
One overflow culvert will be installed for the west infiltration pond, similar to the existing overflow 
culvert in the north pond (Drawing C-8).   


West infiltration pond construction is anticipated to start from the south and proceed north.  This 
direction will minimize the volume of earthmoving and allow construction of the outfall for the 
interceptor trench drain lines.   
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4.2.7 Cap Restoration 


Upon completion of the barrier wall installation and construction in the north infiltration pond, the 
Landfill cap will be extended over the barrier wall and restored.  The design for the cap 
extension and restoration is shown in Drawings C-12 through C-14 in Appendix 1F.  Excess 
earthen material generated from the project and excess geosynthetic material generated from 
the Landfill during the mixing pad construction will be incorporated into the Landfill, beneath the 
restored cap.  The cap restoration sequence will ideally start at Sta. 0+00 and proceed 
counterclockwise, just as the barrier wall was constructed.  The contractor may determine that a 
different sequence is preferred, based on construction needs.  It is also possible that the Landfill 
cap on the west side will be restored first, prior to construction of the west infiltration pond, to 
facilitate equipment access.   


The cap construction will be completed in layers from bottom up, starting with GCL. The mixing 
pad will be graded to provide a smooth, properly sloped surface.  The salvaged GCL and/or new 
GCL will be installed in a shingled approach starting from the anchor trench and moving 
upwards toward the existing cap.  Ideally, the GCL will be placed parallel to the Landfill to allow 
rolling out of the GCL along the barrier wall.  Subsequent GCL sections will have a minimum 
overlap of 1-ft.  The final layer will be placed under the existing GCL on the uphill side of the 
mixing pad. The PVC geomembrane installation will follow the same sequence as the GCL, 
unless the contactor has an operational preference.  Sections of geomembrane will overlap by 
at least 2-ft and will be glued in accordance with manufacturer recommendations.   


The geonet will also be installed from the toe toward the top of the cap.  The downhill edge of 
the geonet will be left on the ground to tie into the new stormwater collection ditch at the toe of 
the Landfill cap; this will facilitate drainage of water infiltrating into the upper layers of the cap 
into the collection ditch.  The salvaged and stockpiled cover soil and topsoil obtained from 
peeling the cap back and from the west pond excavation will be spread from the uphill side of 
the restoration area in one lift by an excavator.  The equipment and construction sequence will 
be finalized with the construction contractor.  Additional cover soil and topsoil to complete the 
cap will be obtained from usable portions of the excess material generated from construction of 
the west infiltration pond.  Depending on the strength of the top of the barrier wall, additional 
measures to increase the surface strength, such as additional layers of geogrid, may be 
implemented during final engineering and preparation of the plans and specifications. 


In the areas where the road alignment extends over the Landfill cap, topsoil will not be placed, 
instead the cover soil thickness will be increased from 18 to 24 inches and covered with a layer 
of geotextile to prevent erosion and help spread the vehicular load across the cap.  The road will 
be completed by placing approximately 12 inches to 24 inches of ballast over the geotextile in 
two lifts.  The width of the road on top will be 12-ft.  Placing the ballast in two lifts will achieve 
some compaction by tracking the excavator over each lift. 


Upon completion of the major components of earthwork, the new stormwater collection toe ditch 
will be installed at the location shown on Drawing C-12 using an 18-inch diameter, corrugated, 
HDPE half pipe, and the cap soil will be finished to its edge.  Equipment used for earthwork will 
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be cleaned prior to removal from the work area.  Water used for cleaning will be collected and 
disposed of in accordance with applicable regulations and standards.   


The new piezometers (Section 5.0) will be installed during cap construction.  The exact 
construction stage for piezometer installation will be decided by the Engineer and the contractor, 
to minimize adverse impact to the contractor’s operation.  The piezometers will be installed by a 
driller licensed in the State of Washington. 


4.2.8 Lift Station Commissioning 


During final stages of the cap restoration and before demobilization, all components of the lift 
station electrical, instrumentation, and mechanical systems will be tested to verify that the 
systems will operate in accordance with design specifications.  If problems are identified, the 
issue will be corrected prior to system commissioning and acceptance.  Commissioning will 
include testing of pumping rate, leak testing, and operation of control systems.   


4.2.9 Site Restoration 


After completion of the cap restoration, site restoration activities will be completed prior to final 
demobilization.  A new chain-link fence along the outer berm of the west infiltration pond will be 
installed to include the pond within the fenced area; fencing salvaged during the project will be 
used to the extent practicable for the new perimeter fencing.  The protective fabric over the 
fences will be removed and disposed off site.  Excess material from the construction and any 
remaining debris from the construction of the staging and mixing areas will be removed from the 
B&L Property and managed in accordance with applicable regulations and standards.  On 
completion of construction activities, disturbed areas will be hydroseeded or finished as 
appropriate (Drawing C-12).  The contractor may decide, with approval of the Engineer, to 
hydroseed portions of the Site as work is completed rather than waiting until all work is 
completed for operational reasons as well as for stormwater runoff control.  Fill used in the 
contractor staging area may, with the approval of the Engineer, be left in place and 
hydroseeded. 


4.3 CONSTRUCTION QUALITY ASSURANCE AND CONTROL 


In order to construct the project components to the specified design requirements, construction 
quality control will be conducted by the construction contractor and additional construction 
assurance may be conducted by the Engineer.  A detailed Construction Quality Assurance 
(CQA) Plan will be prepared as part of the plans and specifications.  The plan will describe 
procedures to be followed by the Engineer and the contractor during the construction of the 
subsurface barrier wall, interceptor trench system, and other ancillary components of the 
construction work to ensure that they are installed as designed and that they meet design 
specifications.  The CQA Plan and contract documents will require attainment of design 
specifications and acceptance of the work prior to Engineer approval for final payment to the 
contractor.  The quality assurance requirements to be included in the CQA Plan are 
summarized below.   
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4.3.1 Quality Assurance for Barrier Wall 


The barrier wall construction elements and procedures will be inspected daily under the 
supervision of the Engineer for quality assurance.  The elements of quality assurance will 
include, but are not limited to, material used, slurry mix, depth of excavation, backfill mix, and 
backfill depth.  


The bentonite delivery tickets will be checked to document batch and lot numbers.  The slurry 
mix will be routinely tested for density and viscosity.  The density of the slurry will be a minimum 
of 66 pounds per cubic foot (pcf) and the viscosity will be measured using the marsh funnel test 
to flow at a minimum of 36 seconds.   


Depth to bottom of the barrier wall excavation will be measured every 5 ft by measuring tape to 
verify that design depth has been reached and periodically (as directed by the Engineer) before 
backfilling to verify that the trench has not collapsed.  The backfill mix will be tested for slump to 
verify that it is between 4 and 6 inches, which will indicate that the design composition of 3 
percent bentonite has been achieved.  Samples of the backfill will be prepared and tested for 
hydraulic conductivity to verify the design minimum hydraulic conductivity has been met.  On 
average, one sample will be tested for hydraulic conductivity for every 100 linear ft of barrier 
wall.  The testing frequency will be greater (i.e., testing will be done at intervals less than 100 ft) 
at the start of the project to verify that work procedures are appropriate and that design criteria 
have been met. 


During backfill operations, the top of the backfill will be profiled at the end of each day and again 
at the start of the next day.  Changes in the profile are typically due to settlement of suspended 
sand and/or sidewall collapse.  Any deposits will be removed prior to the start of backfill 
operation to prevent formation of a porous zone within the barrier wall.   


4.3.2 Quality Assurance Plan for Interceptor Trench System 


Material and installations will be checked to verify that the construction meets the minimum 
design requirements.  The elements to be checked include, but are not limited to, material used, 
depth and elevation of installations, trench backfill compaction, and operational components.  
The piping, fittings, elbows, vaults, lift station manholes, crushed rock, and geotextile will be 
inspected to verify compliance with the design specifications.  The inspections will include 
evaluations to document that installations have been competed in accordance with 
manufacturer recommendations.  The installation depths and elevations will be checked and 
verified as the work proceeds.  Results of inspections and testing will be documented.   


The earthwork for the construction of the west infiltration pond and the southwest soil pad 
(potentially to be used for future groundwater treatment building) will be routinely inspected 
during construction to verify that correct elevations, dimensions, soil type, placement, and 
compaction requirements are met.  Backfill for utility trenches will be checked to ensure the soil 
is placed in 12-inch lifts and compacted to a firm, non-yielding surface. 
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Samples of the available soil types will be collected and tested by the Engineer for gradation, 
moisture content, Atterberg limits, and maximum dry density.  The Engineer will determine the 
appropriate soil types to be used during construction.  The backfill compaction standard will be 
to at least 95 percent of maximum dry density, in accordance with ASTM D1557, for the 
infiltration pond berm, and 98 percent dry density compaction for the southwest soil pad. 


Mechanical and electrical components will be checked to verify correct installation and 
operation.  The active discharge piping will be pressure tested to verify that leaks are not 
present.  The electrical components will be tested during system commissioning to verify that all 
components are functioning within acceptable operational ranges. 


4.3.3 Quality Assurance Plan for Landfill Cap Restoration 


All delivered material to be used for cap restoration shall be inspected by the Engineer to 
ensure it conforms to the specifications.  The manufacturer’s batch and lot numbers for all 
geosynthetic material will be recorded.  The storage and handling of the geosynthetic material 
will be checked to verify that material is not damaged prior to installation.  All installation 
overlaps and welds will be checked by the Engineer to verify compliance with the design 
requirements.  Any imported earthen material will be sampled at the source and tested for 
gradation prior to acceptance for use. 


Prior to installation of the GCL, the exposed subgrade will be graded and compacted.  The 
surface will be reasonably smooth, uniform, and free of rocks, sticks, and other debris to prevent 
damage to the GCL.  Field seaming of PVC liner will be visually inspected to confirm that the 
joints have a minimum of 24 inches of overlap. The seamed PVC liner shall be free of holes or 
gaps. Samples from seams will be collected for testing of shear and peel in accordance with 
ASTM D882.  The installation will be visually inspected by the Engineer to verify that the 
geosynthetics layers are shingled per design during installation. 


The earthen cover soil type will be checked to verify it meets specifications.  Placement of cover 
soil and topsoil will be in one lift for each soil type.  The placement sequence and construction 
equipment will be inspected to follow the design approach, determined by consultation between 
the Engineer and contractor, to prevent damage to the geosynthetic layers.  The road ballast will 
be placed in two lifts and compacted by tracking equipment over each lift.  Perforations of the 
geosynthetic layers around wells or piezometers will be inspected to verify that the seals have 
been properly installed and that the cap system has not been compromised.   


The thickness and final elevations of each layer of earthen material will be surveyed to verify 
that minimum thickness and slopes are met.  The final slope of the new stormwater collection 
ditch will be surveyed to verify that a positive slope toward the north infiltration pond is 
maintained. 
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4.3.4 Construction Documentation 


The construction work, including quality assurance (QA) and quality control (QC) testing and 
documentation for resolution of problems, will be formally documented in the Engineer’s daily 
field report and QA/QC testing data sheet.  The Engineer’s daily field report will document the 
following: 


 Field conditions (weather, surface condition, surface water condition, conditions of 
site control features) 


 Daily safety meetings 


 Description of construction activities 


 Equipment and personnel involved 


 QA/QC observation and testing 


 Type and quantity of material used 


 Problems encountered and corrective measures 


 Record of delivery of materials and quality documentation 


 If storm water sampling is conducted, sample location and time 


In addition, health and safety sign-in sheets and visitor daily log will be included.  


The QA/QC testing data sheet shall document the following information: 


 Visual observation of construction quality 


 Location and number of QA/QC field measurement or testing 


 Field measurement and testing results 


 Location and number of samples collected for laboratory analysis 


4.3.5 Design or Construction Plan Modification 


Any design or construction problems that are encountered, which might require modifications or 
mitigation measures will be discussed with and approved by the Engineer prior to 
implementation.  Depending on the nature of the issue, the matter may be discussed with the 
project team and/or the Trust and Ecology.  The resolution will be evaluated to confirm that it 
complies with health and safety procedures and the design intent.  Any modifications to the 
design or installation will be documented in the field notes and reflected on the final record 
drawings. 
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4.4 STORMWATER MANAGEMENT 


Stormwater management during construction will be based on the concept of “zero discharge.”  
Stormwater management during construction will implemented as described in the SWPPP; 
(Appendix 1.E) and summarized below.  The stormwater management system is designed to 
contain the runoff from the disturbed or work areas and to prevent releases to the environment.  
Secondary containment capability has been incorporated into the design to eliminate 
stormwater discharge during construction.  Controls have been established for the work area, 
contractor staging area, and for vehicles moving from the work area to other areas.   


4.4.1 Work Area Controls 


Containment within the work area will be achieved by installation of run-on and runoff 
containment berms on the outside limits of the work areas.  The containment berms will be 
constructed by placing a layer of plastic sheeting on the ground and placing excess soil over the 
middle and wrapping the plastic sheet over the soil, as shown on Drawing G-4 in Appendix 1F.   
This will be done on the upslope and downslope sides of the work area for barrier wall 
construction and surrounding the work area for construction of the west infiltration pond.  The 
existing berms for the north pond will provide effective run-on/runoff control during excavation of 
the bottom to promote infiltration.   


The containment berms for barrier wall construction will be of a height sufficient to contain 
several inches of rainfall.  If the containment capacity of the bermed area is exceeded by a 
storm, the north pond will serve as emergency containment; stormwater would be pumped to 
the north pond as necessary to prevent overtopping of the berms around the barrier wall work 
area.  If it is necessary to use the north pond for emergency storage of stormwater, the pond will 
be drained and transported for treatment and discharge in accordance with applicable 
regulations and standards.   


A gravel pad at least 6-inches thick will be placed over the staging area to minimize the potential 
for disturbing surface soils and creating turbid runoff.  All work and private vehicles will be 
parked on the gravel, which will extend over the entrance road, to Fife Way.  The gravel surface 
will be inspected weekly during construction and will be repaired as necessary to maintain an 
effective cover and prevent turbid runoff.   


Secondary containment will be established around bentonite mixing operations to contain 
rainfall and prevent runoff.  The containment berms will be capable of containing at least 3 
inches of rainfall.  Rainfall accumulating within the containment area will either be incorporated 
into the barrier wall construction to the extent possible or allowed to evaporate/infiltrate within 
the containment area.  In the event of spills of bentonite within the contained area, the spill will 
be cleaned up to prevent contamination of rainwater accumulating in the secondary containment 
area.  The containment berm will be inspected weekly and maintained as necessary.   


Runoff from storage areas located within the staging area will be contained.  Fuels, hydraulic 
oils, and other potentially hazardous materials will be stored with secondary containment 
capable of containing at least 3-inches of rainfall.  To the extent practicable, the secondary 
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containment areas will be covered.  Bentonite (for barrier wall construction) will be stored in the 
staging area and will be covered by plastic sheeting when not in use.   Rainfall accumulating 
within the contained areas will be used in the bentonite mix plant to prepare bentonite slurry or 
be allowed to evaporate or infiltrate.  If spills of stored materials occur, the spill will be cleaned 
up, with recovered materials disposed off site in accordance with applicable regulations and 
standards.  If a spill occurs while stormwater is present in the secondary containment area, the 
stormwater and spill will be removed and transported off site for treatment and discharge in 
accordance with applicable regulations and standards.   


4.4.2 Vehicle Egress 


Provisions will be made to prevent vehicles leaving work areas from transporting mud or 
sediment to surfaces outside the work area.  Equipment used to construct the barrier wall will be 
kept within the work area until the work is completed.  This equipment will be decontaminated 
within the bermed area prior to removal from the area after completing barrier wall construction.  
Earthmoving equipment used for constructing the interceptor trench system (interceptor trench, 
infiltration ponds, and utility trench) will also remain in the work until the work is completed, and 
will be decontaminated prior to leaving the work area.  If maintenance of equipment is 
necessary during the work, maintenance will be performed within the work area.  If it is 
necessary to replace equipment due to malfunction, the affected equipment will be 
decontaminated prior to removal from the work area.  Decontamination materials generated 
during construction will remain within the work area.  At the end of the construction project, after 
the infiltration ponds have been constructed, the Landfill cap restored, and the perimeter 
roadway and cap drainage ditches are complete, water and wastes from decontamination of 
vehicles and equipment will be collected for off-site treatment and disposal in accordance with 
applicable regulations and standards.   


4.4.3 Post-Construction Stabilization 


At the completion of construction, the Landfill cap will be hydroseeded, the perimeter road will 
be surfaced per design, and the perimeter ditch system will be in place to collect runoff from the 
Landfill cap.  The drainage design will control discharges to prevent release of turbidity to the 
agricultural ditches draining the Landfill area.  The Landfill cap, including the newly restored 
areas, will drain to the perimeter ditch system, which will direct runoff to the north infiltration 
pond.  This pond will provide substantial storage and detention capacity, and will provide for 
infiltration of the runoff to the extent practicable.  The pond will also allow any solids present in 
the runoff to settle within the pond before the water level rises to the overflow pipe and runoff 
discharges to the agricultural ditches.  The Landfill cap will be hydroseeded upon completion; 
hydroseeding is expected to quickly stabilize the surface of the cap and prevent erosion and 
sediment runoff.  The roadway will be surfaced in accordance with standard practice to prevent 
sediment runoff.   
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4.5 HEALTH AND SAFETY 


The project work described in this addendum will comply with the health and safety standards 
prescribed by the Occupational Safety and Health Act (OSHA) and the Washington Department 
of Occupational Safety and Health (DOSH; formerly WISHA).  A project-specific Health and 
Safety Plan (HASP) covering the work to be done by the Engineer and his representatives is 
attached as Appendix 1I.  The contractor will prepare a HASP for their activities prior to 
mobilization and provide a copy to the Engineer.  The two HASPs will establish protection 
standards and mandatory safe practices and procedures for all contractor employees, 
subcontractors, owner’s representatives, oversight personnel, and all other persons involved 
with the field work activities addressed by this Addendum. The HASPs also assign 
responsibilities, establish standard operating procedures, and provide for contingencies that 
may occur during field work activities. Emergency contact information is provided in the 
attached HASP.  A copy of the HASP will be on-site at all times, and visitors entering the work 
area will be required to review and sign the HASP.   


Chemical exposure hazards are identified as exposure to arsenic-contaminated groundwater, 
surface water, and slag.  Potential routes of exposure include ingestion, inhalation, dermal 
contact, and eye contact.  The primary route of exposure during field work is ingestion of 
contaminated water, soil, or dust.  The possibility of a flammable or explosive release of 
methane is considered remote because the Landfill has ceased generation of methane, based 
on several years of monitoring.  Physical hazards and recommended preventative measures are 
identified in the HASP including falling, lifting, electrical, mechanical, noise, inhalation, heat 
stress, cold stress, sunburn, biohazards, and traffic hazards. 


While work is being conducted within the limits of wood waste and on the Landfill, a hydrogen 
sulfide lower explosive limit (H2S/LEL) meter will be used for air monitoring.  Unless there is a 
sulfur odor outside the limits of the Landfill, property perimeter air monitoring will not be 
required. The Health and Safety Officer/Site Supervisor (HSO/SS) will visually assess dust 
generation in the work area to ensure that personnel are not exposed to arsenic through 
inhalation; precautions to control dust generation will be implemented as appropriate.   


The contractor will be required to develop a detailed safety plan for conducting work within the 
interceptor and utility trenches.  Applicable DOSH, OSHA, and industry standards for 
conducting work in trenches will be met.   


All work involving heavy equipment, including excavation, berm construction, drilling and 
well/piezometer installation, will proceed in modified Level D Personal Protective Equipment 
including hard hat, steel-toed boots, hearing protection, eye protection, gloves, and protective 
work clothing. The level of protection will be upgraded accordingly by the Site HSO whenever 
warranted by conditions present in the work area.   


Decontamination procedures will be strictly followed to prevent spread of arsenic-contaminated 
soil or water.  Temporary construction fencing, locking gates, signage or other appropriate site 
control measures will be maintained in all work areas to limit access during and after work 
hours.  Emergency response and administrative requirements are described in the HASP.  The 
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operations will be checked closely to prevent tracking of the contamination outside work zones.  
At the end of the construction, all surface areas that came into contact with the Site 
contamination will be stripped and incorporated into the Landfill or disposed off site in an 
appropriate landfill.  All construction equipment will be decontaminated prior to leaving the Site. 
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5.0 Operation, Monitoring, Inspection, and Maintenance Plan 


5.1 OVERVIEW 


In this section, maintenance, monitoring, and inspection plans that addressing the barrier wall 
and interceptor trench system are summarized.  To better understand the elements presented in 
this section, it is helpful to understand how this fits within the larger Operations, Monitoring, 
Inspection, and Maintenance Plan (OMIMP) for the Site that will be prepared at the end of 
Phase 2 work.   


First, the inspection and maintenance plan for the 1993 remedy components (which include the 
Landfill cap, cap perimeter stormwater collection system, and the groundwater monitoring well 
network) are documented in the Interim Compliance Monitoring Plan (ICMP; Appendix A to the 
Groundwater Remediation Work Plan [GRWP]; Floyd|Snider 2009); the ICMP was approved by 
Ecology and is being implemented.  The additional operations, maintenance, and inspection 
associated with the construction work covered in this Addendum (i.e., the subsurface barrier 
wall, interceptor trench system, Landfill cap extension, etc.) will be incorporated into the 
operations, inspection, and maintenance program established in the ICMP upon completing 
construction work.   


Second, the existing groundwater compliance monitoring program established in the ICMP, 
which is aimed at monitoring plume stability and contaminant trends, will be supplemented with 
a Performance Monitoring Plan (PMP) that establishes a monitoring network and program for 
assessing the hydraulic performance of the barrier wall prior to startup of the groundwater 
extraction and treatment system that is planned as part of Phase 2 of the 2008 CAP 
implementation program; the groundwater extraction and treatment system is expected to be 
completed by early 2012.   


Additional operations, monitoring, inspection, and maintenance for other components of the 
2008 CAP remedial action will be documented in future Addenda.  On completing 
implementation of all remedy components from the 2008 CAP in Phase 2, a long-term 
monitoring program will be documented in an OMIMP, which will replace the IMCP.   


This Addendum addresses the design for the barrier wall, interceptor trench system, and 
ancillary work necessary to support the remedy.  Operations and maintenance requirements for 
these components are expected to be minimal; however, operations and maintenance are 
necessary for the interceptor trench system, which includes mechanical pumps and controls.  
The barrier wall and cap extension are passive components that will require periodic inspection 
to ensure the components are in proper condition.  These passive components will not require 
significant maintenance (other than mowing the vegetative cover on the Landfill cap) under 
normal conditions.  However, maintenance may be needed in the event of major catastrophic 
events such as an earthquake.  Plans for operations, monitoring, inspection, and maintenance 
of the components covered by this Addendum are presented below.   
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5.2 INTERCEPTOR TRENCH SYSTEM OPERATIONS 


As described in Section 3.2, the interceptor trench system relies upon both passive and active 
drains to intercept groundwater from the upgradient side of the Landfill and redistributes this 
water around the Landfill perimeter to the downgradient side.  The invert of the passive drain 
system is designed to be at elevation 14 ft.  Active draining will be accomplished by the lift 
station pumps triggered when water levels exceed a set elevation designed to prevent 
mounding of groundwater above the approximate elevation of 16.5 ft.  The lift station pumps will 
be shut down when an acceptably low level is sensed in the lift station or if a high level occurs in 
the infiltration pond receiving the lift station discharges.  The level switches for activation and 
shutdown of the lift station pumps can be changed manually to support proper operation of the 
system.  Each of the two lift stations operates independently of the other.   


Operation of the interceptor trench system consists of setting or adjusting the water level switch 
settings to alter pump start and stop levels in each of the two lift stations.  It is initially planned to 
activate the lift station pumps if the water level elevation in the lift station reaches 16.5 ft and to 
shut the pumps down at an elevation of 16.0 ft in the lift station.  Additionally, level sensors will 
be set to stop pumping in each lift station when the water level in the infiltration pond is within 1 
ft of the bottom of the overflow pipe.  The high level cutoff in the infiltration ponds will prevent 
pumped groundwater from overtopping the stormwater infiltration ponds and discharging to the 
adjacent agricultural ditch system.  The high-level shutoff elevation will be determined prior to 
issuance of the final plans and specifications.  It should be noted that when high-water 
conditions occur that cause shutdown of the lifts’ station pumps, then only passive transport of 
groundwater would occur.  High-water conditions are only expected to occur during flood 
conditions in the vicinity of the Landfill.   


5.3 INSPECTION AND MAINTENANCE PLAN 


In this section inspection and maintenance elements associated with the barrier wall and 
interceptor trench system are summarized.  Additional details for these components are 
provided in addition to the existing inspection/maintenance plan presented in the ICMP.   


The inspection and maintenance elements established in the ICMP include relevant elements of 
the inspection/maintenance plan developed as part of the 1993 remedy (Hydrometrics 1992) 
and Landfill closure (Hydrometrics 1994).  The relevant elements include inspection and 
maintenance of the engineered cap, security fence, stormwater controls, the passive landfill gas 
system, and the leachate recovery system.  These inspection and maintenance procedures, in 
conjunction with the groundwater and surface water sampling program described in the ICMP, 
meet the substantive requirements of the closure and monitoring standards applicable to the 
Landfill, including closure and post-closure requirements (WAC 173-304-407 [6] and [7]).  Refer 
to the ICMP (Appendix A to the GRWP) for additional details.  These elements will be sufficient 
to address the extensions to the Landfill cap so that the cap extends over the barrier wall.  
Additional inspection and maintenance elements are needed to address the interceptor trench 
system, which consists of the interceptor trenches, lift stations, infiltration ponds, associated 
piping and instrumentation, and the performance monitoring network of piezometers.  The 
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subsections below describe the inspection and maintenance program that will address the 
remedy components addressed in this Addendum.   


5.3.1 Landfill Cap System 


The existing Landfill cap will be extended to cover the new barrier wall, followed by rebuilding 
the drainage ditch and the roadway along the perimeter of the Landfill.  The Landfill cap system, 
including the reconstructed stormwater V-ditch and culverts, will be inspected and maintained in 
accordance with the procedures established in the ICMP.  Inspection procedures will be 
modified to include specific inspection for the condition of the cap surface along the barrier wall 
alignment for signs of settlement of the slurry wall.  Reporting requirements will continue as 
specified in the ICMP.   


5.3.2 Interceptor Trench System 


Inspection and maintenance of the interceptor trench system will include the following:   


 Inspection of lift stations for: 


 pump operation, 


 function and settings for controls and level switches, 


 vault conditions (e.g., accumulation of sediment, physical condition, iron fouling). 


 Inspection of the subsurface conveyance lines for iron fouling or other obstructions. 


 Inspection of the infiltration ponds for excessive sediment accumulation or vegetation 
growth. 


Maintenance will be implemented as appropriate based on the results of inspections.  It is 
anticipated that maintenance will include mechanical/electrical maintenance for the pumps and 
controls, cleaning to remove fouling or sediment accumulation in the lift station sumps and 
underground lines, and periodic sediment and/or vegetation removal from the infiltration ponds.  
Inspections and maintenance will be documented on appropriate forms and in the operating log 
for the Site.   


5.3.3 Performance Monitoring Piezometers 


The piezometers installed for performance monitoring of the Landfill remedy will be incorporated 
into the program for regular monitoring well maintenance described in the ICMP.  As the 
piezometers are designed similarly to wells, the existing inspection and maintenance program 
will be applicable to the new piezometers.   
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5.3.4 Inspection and Maintenance Schedule 


The inspection and maintenance schedule and frequency for the elements addressing the 
barrier wall and interceptor trench system will be the same as for the existing schedule and 
frequency provided in Table A.5 of the ICMP.  The first inspection event addressing the new 
remedy components is scheduled to follow 2009 construction activities; this inspection will serve 
as the baseline for subsequent inspections.  Thereafter, the new remedy components will be 
inspected twice a year, in accordance with the current inspection schedule for the Site.  As 
described in the ICMP, Landfill settlement will be surveyed and evaluated following construction 
of Phase 1 major elements and at 5-year intervals thereafter.  Maintenance will be implemented 
as appropriate, based on the results from inspections and manufacturer recommendations for 
mechanical equipment and controls.   


5.4 PERFORMANCE MONITORING PLAN 


Performance monitoring will be performed following construction of the barrier wall and 
interceptor trench system.  The performance monitoring program will assess the overall 
performance of the remedy components to confirm that they are performing as intended.  The 
goals and scope of the performance monitoring plan for the barrier wall and interceptor trench 
system are summarized below.  The scope and goals will be incorporated into a comprehensive 
PMP to be prepared as part of the plans and specifications package for the barrier wall and 
interceptor trench system.  The layout planned for the performance monitoring network of 
piezometers is shown on Drawing N-1 in Appendix 1F.   


The barrier wall combined with both natural and controlled groundwater gradients will act as a 
physical barrier to groundwater flow beneath the Landfill.  When combined with the groundwater 
extraction system to be constructed in Phase 2 of the 2008 CAP implementation program, the 
remedy will provide for the hydraulic control necessary to meet performance criteria.  These 
Phase 2 components supplement the barrier wall to provide complete hydraulic control by 
establishing and maintaining inward gradients across the barrier wall.  During the period before 
groundwater extraction for hydraulic gradient control commences beneath the Landfill, the 
barrier wall will function as a passive barrier relying on the wall and natural gradients in the 
basin.   


During this period, measurements will be taken to establish hydrogeologic system behavior in 
the absence of active hydraulic controls—that is, how the barrier wall affects groundwater flow 
outside the barrier wall without active groundwater recovery.  Water level  measurements in the 
piezometer network will be made monthly for at least 1 year following barrier wall construction; 
this period for monitoring will identify the expected seasonal groundwater level variation and 
identify response, if any, to major storm events.  During this same period, pumping tests will be 
conducted beneath the Landfill during Phase 2 predesign studies as part of the design of the 
groundwater extraction system within the barrier wall.  The perimeter piezometers are expected 
to provide useful measurements during the pumping tests. 


A network of piezometers will be installed for monitoring performance of the barrier wall, as 
illustrated on Drawing N-1.  Piezometer construction details are provided in Drawing N-2 in 
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Appendix 1F and Table 1.3.  Performance monitoring will consist of monthly water level 
monitoring of these piezometers and temporary groundwater level data logging using 
transducers in selected piezometers for the period following barrier wall installation and 
preceding construction of the Phase 2 groundwater extraction and treatment system.  It is 
expected that this performance monitoring program will be incorporated (with appropriate 
revisions) into the performance monitoring program for the combined barrier wall and 
groundwater extraction system for the Landfill/Ditch Cleanup Action Acre (CAA).   


Performance monitoring of the Landfill piezometer network prior to the Phase 2 construction will 
be conducted to: 


 assess the initial, passive performance of the barrier wall in controlling groundwater 
discharge, 


 collect data to be used for design of the groundwater extraction system, 


 collect baseline data for the ongoing hydrogeologic study and for comparison with 
conditions following startup of the groundwater extraction and treatment systems,  


 collect data for design of the performance monitoring program following startup of the 
groundwater extraction and treatment systems and for comparison with Phase 2 
pump test results, 


 develop, in consultation with Ecology, appropriate hydraulic performance standards 
for the Landfill containment remedy.   


During the first few months following barrier wall installation, the rise in head associated with the 
onset of the wet season will provide an initial test of the performance of the barrier wall.  It is 
expected that monthly measurements of the perimeter piezometers will generally be sufficient to 
demonstrate the potentiometric response of groundwater inside the barrier wall relative to the 
seasonally changing groundwater levels outside the barrier wall.   


To support evaluation of the short-term variability of head inside and outside the barrier wall 
during storm events, pressure transducers will be temporarily installed in four representative 
clusters (e.g., Piezometers PZ-1, PZ-4, PZ-6, and PZ-8).  Piezometers selected for temporary 
pressure transducers will include some screened in the Lower Sand Aquifer in the vicinity of the 
identified aquitard gaps (i.e., Piezometer PZ-4c and PZ-8c).  Data loggers associated with the 
transducers will be programmed to monitor water levels on an hourly basis during several 
months of data collection.  A barometric transducer will also be installed to provide barometric 
compensation data.  Details regarding the automated data collection program will be presented 
in the barrier wall/interceptor trench system PMP that will be prepared as part of the plans and 
specifications package.   


The final assessment of the barrier wall performance will be based on pumping test results from 
pumping of wells inside the barrier wall.  Data from the pumping tests will be combined with the 
information from perimeter piezometer monitoring to design an extraction system that will supply 
the additional hydraulic control needed to prevent the discharge of contaminated groundwater.  
The pumping tests are projected to occur during the late spring or summer of 2010 after 
significant information has been collected from the monthly perimeter piezometer monitoring. 
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As noted above, additional performance monitoring will be conducted under a future Phase 2 
performance monitoring plan to assess the effectiveness of the complete Landfill hydraulic 
control remedy (i.e., the barrier wall and groundwater extraction system) to control groundwater 
discharge from the contained area.  The initial hydraulic performance monitoring program 
described in this Addendum is intended to address performance monitoring for the remedy 
components constructed during this portion of the work, and will be performed in conjunction 
with the ongoing compliance monitoring program, as described in the ICMP.  Phase 2 
performance monitoring will also be performed in parallel with compliance monitoring.  After 
performance monitoring for the full remedy specified in the 2008 CAP has been completed and 
performance standards have been established, a comprehensive compliance monitoring plan 
will be prepared to replace the ICMP that will include hydraulic monitoring of the Landfill 
perimeter piezometers in addition to groundwater quality monitoring in the monitoring well 
network selected by Ecology. 
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6.0  Schedule and Reporting 


6.1 PROJECTED CONSTRUCTION SCHEDULE 


A summary of the projected construction schedule is presented below.  Meeting this 
approximate projected schedule is dependent on several factors including the nature of any 
changes that result from the public comment period, timely approval of any required permits, 
and timely preparation and Ecology approval of the final plans and specifications. 


Key milestones from the projected construction schedule include the following:  


 Permitting and approval requirements are projected to be completed by June 2, 
2009. 


 A notice to proceed with construction is expected by June 24, 2009. 


 Mobilization and site preparation are scheduled to occur between July 10 and July 
30, 2009. 


 Barrier wall and interceptor trench system construction, site restoration, and 
demobilization are scheduled to take place between July 31 and October 9, 2009. 


 The final Completion Report for the barrier wall and interceptor trench system is 
projected to be submitted to Ecology by February 10, 2010. 


6.2 REPORTING 


6.2.1 Progress Meetings 


Progress meetings with the Floyd|Snider/AMEC project team, representatives of the Trust, and 
Ecology will be held as needed prior to mobilization for construction.  After mobilizing to the 
work site, weekly progress meetings will be held with the Floyd|Snider/AMEC project team, 
Ecology, the Trust, and the construction contractor.  Additional meetings may be held as 
needed to address specific issues that arise during the work.  Minutes of the meetings 
summarizing the discussions and identifying any action items will be prepared and distributed to 
attendees.   


6.2.2 Design Submittals 


Because Ecology input was sought for decision-making during the design process, no design 
submittals precede Draft Addendum 1.  Submittal of the Final Addendum 1, draft plans and 
specifications, and final plans and specifications will follow submittal of the Draft Addendum 1. 
The plans and specifications package will include several attachments, including the 
Stormwater Pollution Prevention Plan, a detailed Performance Monitoring Plan, Health and 
Safety Plan, and Construction Quality Assurance Plan. 
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6.2.3 Barrier Wall and Interceptor Trench Construction Report 


A Phase 1, Part 1 Construction Completion Report for the barrier wall and interceptor trench 
system (to include all construction elements included as part of this Addendum) will be prepared 
in accordance with WAC 173-340-400(6)(b) and Exhibit B to the Consent Decree.  The 
Construction Completion Report will include record drawings for the constructed components, 
documentation of construction activities, and documentation that the cleanup action was 
constructed in substantial compliance with the plans and specifications and related documents.  
Substantial deviations from the plans and specifications will be reviewed with Ecology prior to 
implementation and will be documented in the Construction Completion Report.  The final report 
will be stamped by a Professional Engineer registered in the State of Washington.   


Additional construction completion reports will be prepared for the other 2008 CAP remedial 
components.  The End-of-Plume remedy will be addressed in Addendum 2.  The groundwater 
extraction system, the Wetlands remediation system, and ditch remediation will be addressed in 
Addendum 3. 


6.2.4 Other Reports 


In accordance with Exhibit B to the Consent Decree, Construction Oversight Reports for the 
barrier wall and interceptor trench system will be prepared and submitted to the Trust with 
copies to Ecology.  Other regularly scheduled reports will continue to be submitted, including 
semiannual compliance monitoring reports submitted to Ecology in accordance with the ICMP 
and semiannual progress reports submitted to Ecology in accordance with Exhibit B to the 
Consent Decree.   
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B&L Woodwaste Site


General EDR Addendum 1 Summary


(i)
Goals of the cleanup action including 
specific cleanup or performance 
requirements


Section 1.3


Section 1.3 provides a description of the Remedial 
Action Objectives and cleanup levels for each 
Cleanup Action Area (CAA).


(ii)
General information on the facility including 
a summary of information in the remedial 
investigation/feasibility study


Sections 2.1, 2.2, 
2.4, and 3.4


Sections 2.1, 2.2, and 3.4 provide general site 
information including physical site description, land 
use, and development issues. Section 2.4 provides a 
summary of the site history and previous remedial 
investigations, feasibility studies, and cleanup 
activities.


(iii)
Identification of who will own, operate, and 
maintain the cleanup action during and 
following construction


Sections 1.4 
and 2.3


Section 1.4 describes responsibility for the cleanup 
action.  Section 2.3 describes the property ownership.


(iv)
Facility maps showing existing site 
conditions and proposed location of the 
cleanup action


Sections 1.1,  
3.2, 4.1, and 4.3


Drawings


EDR Figure 1.1 shows the Site based on the extent of 
contamination, the CAAs, the interim compliance 
monitoring network, and other features.   EDR Figure 
3.2 illustrates contaminant concentration contours.  
EDR Figure 4.3 illustrates delineated Wetlands areas. 
Addendum 1 includes detailed drawings showing the 
specific locations and design of the barrier wall and 
groundwater management system.


(v)


Characteristics, quantity, and location of 
materials to be treated or otherwise 
managed, including groundwater containing 
hazardous substances


Sections 1.1, 2.1, 
and 4.1;


Appendix A
Drawings


EDR Section 2.1 describes the quantity and 
characteristics of the wood waste inside the Landfill 
that is to be contained.  EDR Section 4.1 and EDR 
Appendix A describe the characteristics and location 
of the groundwater plume to be treated or contained, 
including the areal extent and thickness of the 
contaminated aquifer for all CAAs.  EDR Section 1.1 
includes the estimated volume of groundwater to be 
treated as part of the Wetlands cleanup.  Precise 
locations of the limits of wood waste, the area of 
groundwater to be contained, and remedy 
components to addressed by Addendum 1 are shown 
in the Addendum 1 Drawings.  


(vi) A schedule for final design and construction Section 7.3 Section 6.1


EDR Section 7.3 presents a projected implementation 
schedule for the 2008 CAP.  A schedule for final 
design and construction for Addendum 1 is presented 
in Addendum Sec. 6.1.


(vii)


A description and conceptual plan of the 
actions, treatment units, facilities, and 
processes required to implement the 
cleanup action including flow diagrams


Section 3.0; 
Drawings


Addendum 1 Section 3.0 describes the design.  The 
drawings present design details and include a flow 
diagram for the groundwater management system.


(viii)
Engineering justification for design and 
operation parameters including:


Refer to specific Sections for (viii)(A) through (viii)(C) 
below.


(viii)(A)
Design criteria, assumptions and 
calculations for all components of the 
cleanup action


Section 2, 
Appendices 1A and 


1B


The design basis, design criteria, and rationale for 
design features are discussed in Addendum 1, 
Section 2.  Calculations and supporting information 
are included in Addendum 1 Appendices 1A and 1B.


(viii)(B)


Expected treatment, destruction, 
immobilization, or containment efficiencies 
and documentation on how that degree of 
effectiveness is determined


Appendix B
Sections 2.1and 


3.1; Appendix 1A.


Addendum 1 Section 2.1 and  Addendum 1 Appendix 
1A discuss the predicted effectiveness of the barrier 
wall with respect to hydraulic containment.  
Addendum 1 Section 3.1 summarizes slurry wall 
design, and Appendix B of the EDR documents how 
the slurry wall mix design was determined.


(viii)(C)


Demonstration that the cleanup action will 
achieve compliance with cleanup 
requirements by citing pilot or treatability test 
data, results from similar operations, or 
scientific evidence from the literature


Appendix B
Sections 2.1 and 
3.1; Appendix 1A; 


Drawings


Addendum 1 Section 2.1 and Addendum 1 
Apppendix 1A discuss the predicted effectiveness of 
the barrier wall with respect to hydraulic containment.  
Addendum 1 Section 3.1 and EDR Appendix B 
provide treatability testing results demonstrating that 
the barrier wall will be constructed of a material of 
appropriate hydraulic conductivity to achieve 
containment.  Addendum 1 Drawings show that the 
barrier wall design achieves the containment system 
specified in the 2008 CAP.  


(ix)


Design features for control of hazardous 
materials spills and accidental discharges 
(for example, containment structures, leak 
detection devices, run-on and run-off 
controls)


Sections 2.3.2, 
3.1.5, and 4.4


Addendum 1 Section 2.3.2 and Addendum 1 Section 
3.1.5 describe measures and precautions that will be 
implemented for environmental protection, including 
stormwater and spill prevention and containment.  
Addendum 1 Section 4.4 describes provisions for 
environmental protection during construction, 
including prevention of the spread of contaminants 
beyond the work site.


(x)


Design features to assure long-term safety 
of workers and local residences (for 
example, hazardous substance monitoring 
devices, pressure valves, bypass systems, 
safety cutoffs)


Appendix E
Sections 3.2, 5.2, 


and 5.3; Drawing P-
1 


Addendum 1 Section 3.2 describes the pumping 
control strategy for the groundwater management 
system to prevent flooding and overflow from the 
system and valves to prevent backflow from the 
infiltration ponds.  EDR Appenidx E describes 
groundwater and surface water monitoring plans.  
Addendum 1 Section 5.2 describes performance 
monitoring for the barrier wall.  Addendum 1 Section 
5.3 describes plans for inspection and maintenance 
of the remedy components.  Drawing P-1 shows the 
instrumentation and control scheme for the 
groundwater management system.  


Information LocationEDR Regulatory Requirements


Table 1.1
Engineering Design Report (EDR) Accordance with 


the Model Toxics Control Act (MTCA) Requirements—
General EDR and Addendum 1


MTCA WAC 173-340-400(a)
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B&L Woodwaste Site


General EDR Addendum 1 Summary


(xi)


A discussion of methods for management or 
disposal of any treatment residual and other 
waste materials containing hazardous 
substances generated as a result of the 
cleanup action


Sections 2.3.1, 
4.2.2 to 4.2.7, and 


4.2.9


Addendum 1 Section 2.3.1 describes general 
management of Landfill materials that will be 
incorporated into the Landfill, and materials that will 
be used for fill.   Addendum 1 Section 4.2 contains 
detailed descriptions of how all materials generated 
during construction will be managed, including reuse 
of cap material and salvage or on-site disposal of 
landfill liner materials (Sections 4.2.2 and Section 
4.2.7), wood waste located outside the planned 
alignment (Section 4.2.3), barrier wall excavation 
spoils (Section 4.2.4), interceptor trench excavation 
spoils (Section 4.2.5), infiltration pond excavation 
spoils (Section 4.2.6), and disposal of other excess 
materials (Section 4.2.9).  


(xii)
Facility specific characteristics that may 
affect design, construction, or operation of 
the selected cleanup action, including:


Refer to specific Sections for (xii)(A) through (xii)(C) 
below.


(xii)(A)
Relationship of the proposed cleanup action 
to existing facility operations


Sections 2.2 and 
3.3


EDR Section 2.2 describes current site use.  EDR 
Section 3.3 describes landfill gas production.


(xii)(B)
Probability of flooding, probability of seismic 
activity, temperature extremes, local 
planning and development issues


Sections 3.1.2.3, 
3.1.3, 3.2, and 


3.4


EDR Section 3.1.2.3 describes flooding potential and 
flooding records.  EDR Section 3.1.3 describes area 
seismicity.  EDR Section 3.2 describes site climate.  
EDR Section 3.4 describes site planning and 
development issues.


(xii)(C)
Soil characteristics and groundwater system 
characteristics


Sections 3.1.1 
and3.1.2; 


Appendices B 
and C


EDR Section 3.1.1 describes local geology and 
Section 3.1.2 describes local hydrogeology.  EDR 
Appendix C describes the groundwater conceptual 
model in the context of numerical modeling. EDR 
Appendix B describes the results of the geotechnical 
investigation along the barrier wall alignment.  


(xiii)
A general description of construction testing 
that will be used to demonstrate adequate 
quality control


Section 4.3
Addendum 1 Section 4.4 summarizes the 
construction quality assurance measures for the 
planned construction.


(xiv)


A general description of compliance 
monitoring that will be performed during and 
after construction to meet the requirements 
of WAC 173-340-410


Section 5.0 Section 5.4


EDR Section 5.0 summarizes compliance monitoring 
to address requirements in the Consent Decree and 
MTCA, describes the ongoing compliance monitoring 
program and conditional point of compliance, and 
presents an overview of the groundwater and surface 
water monitoring network.  Addendum 1 Section 5.4 
describes the performance monitoring program for 
the barrier wall and interceptor trench.  


(xv)


A general description of construction 
procedures proposed to assure that the 
safety and health requirements of WAC 173-
340-810 are met


Sections 4.2 and 
4.5


Addendum 1 Section 4.2 provides an overview of the 
construction approach, and includes discussion of the 
provisions for health and safety of workers.  
Addendum 1 Section 4.5 specifically addresses 
health and safety concerns.  


(xvi)


Any information not provided in the remedial 
investigation/feasibility study needed to fulfill 
the applicable requirements of SEPA 
(chapter 43.21 RCW).


Section 4.4 and 
4.5; Appendix D


A SEPA checklist was prepared for the 2008 CAP, 
resulting in a determination of non-significance.  
Tribal comments for the draft CAP requested a 
cultural resources survey prior to earth disturbance, to 
which Ecology agreed.  The cultural resource findings 
are summarized in EDR Section 4.5.  The cultural 
resources survey has been submitted to the 
Department of Archaeological and Historical 
Preservation and the Puyallup Tribe.  Additionally, the 
U.S.Army Corps of Engineers JARPA process 
required a Critical Areas Study (CAS) to delineate 
wetlands in the project area.  EDR Section 4.4 
summarizes the CAS prepared for the project area.  
EDR Appendix D presents the CAS report.


(xvii)


Any additional information needed to 
address the applicable state, federal and 
local requirements including the substantive 
requirements for any exempted permits; and 
property access issues which need to be 
resolved to implement the cleanup action


Section 7.1 and 
Table 7.1


Section 7.1 and Table 7.1 outline the applicable state, 
federal, and local requirements for the cleanup action, 
including substantive requirements for MTCA 
exempted permits. 


(xviii)


For sites requiring financial assurance and 
where not already incorporated into the 
order or decree or other previously 
submitted document, preliminary cost 
calculations and financial information 
describing the basis for the amount and form 
of financial information describing the basis 
for the amount and form of financial 
assurance and, a draft financial assurance 
document.


Not Applicable


Financial assurance is not required for the Site.


(xix)


For sites using institutional controls as part 
of the cleanup action and where not already 
incorporated into the order or decree or 
other previously submitted documents, 
copies of draft restrictive covenants and/or 
other draft documents establishing these 
institutional controls


Section 6.0


Section 6.0 describes the existing institutional 
controls and describes additional restrictive 
covenants that will be developed prior to finalizing the 
EDR during Phase 2 of the 2008 CAP 
implementation.  As the current work is the first 
portion of the implementation process, it is premature 
to prepare comprehensive documentation for 
institutional controls.


(xx)
Other information as required by the 
department


Not Applicable
No additional information has been requested.


MTCA WAC 173-340-400(a)


EDR Regulatory Requirements Information Location
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B&L Woodwaste Site


Option Description


Estimated 
Wet Season 
Extraction 


Rate1 (gpm)


Design 
Treatment 


Capacity2 


(gpm)


Estimated 
Annual 
Average 


Flow3


(gpm)


A Bottom of barrier wall at 20-ft bgs 54 62 46 -- -- -- -- -- --
B Extend wall to 35-ft bgs at aquitard discontinuity 49 56 44 $207,000 – $281,000 $147,000 – $245,000 $9,000 – $19,000
C Extend wall to 50-ft bgs at aquitard discontinuity 49 56 42 $236,000 – $318,000 $17,000 – $29,000 $4,000 – $8,000


Notes:
1


2


3 Estimated annual average flow based on maintaining an inward head differential of 6 inches for 3 months, 4 inches for 6 months, and 2 inches for 3 months.


4 Cost increase and cost saving for Option B are the differences between Option A and Option B.


5 Cost increase and cost saving for Option C are the differences between Option B and Option C.


Abbreviations:


Table 1.2 
Cost Comparison for Different Barrier Wall Depth at Aquitard Discontinuity


Estimated
Barrier Wall Cost 


Increase4,5


Estimated Capital 
Cost Savings, 
Groundwater 


Treatment System4,5


Estimated Annual 
O&M Cost 


Savings4,5


Estimated wet season extraction rates from optimization of groundwater extraction rate using groundwater model (Appendix 1B).


Design treatment capacity based on 15% excess capacity over estimated wet season extraction rate for maintaining an inward head differential of 6 inches across the wall.
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Table 1.2


Abbreviations:
bgs Below ground surface


ft Feet
gpm Gallons per minute


O&M Operations and maintenance
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B&L Woodwaste Site


Drilling Method
Casing 


Construction


Approximate 
Total Depth 


(feet bgs)1


Approximate 
Screened 
Interval 


(feet bgs)1
Screen 


Construction Filter Pack
Surface 


Completion Notes


PZ-1a Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-1b Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-2a Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-2b Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-3a Hollow-stem auger 2" PVC 28 18 - 28 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-3b Hollow-stem auger 2" PVC 28 18 - 28 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-4a Hollow-stem auger 2" PVC 30 20 - 30 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-4b Hollow-stem auger 2" PVC 30 20 - 30 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-5a Hollow-stem auger 2" PVC 24 14 - 24 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-5b Hollow-stem auger 2" PVC 24 14 - 24 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-6a Hollow-stem auger 2" PVC 17 7 - 17 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-6b Hollow-stem auger 2" PVC 17 7 - 17 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-7a Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-7b Hollow-stem auger 2" PVC 22 12 - 22 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-8a Hollow-stem auger 2" PVC 15 5 - 15 0.020-slot PVC 1020 silica sand Flush-mounted
PZ-8b Hollow-stem auger 2" PVC 15 5 - 15 0.020-slot PVC 1020 silica sand Flush-mounted


PZ-4c Hollow-stem auger 2" PVC 37 32 - 37 0.020-slot PVC 1020 silica sand Flush-mounted Construction based on H-2.  Southwestern 
aquitard gap.


PZ-5c Hollow-stem auger 2" PVC 35 30 - 35 0.020-slot PVC 1020 silica sand Flush-mounted Construction based on H-15.  Southwestern 
aquitard gap.


PZ-8c Hollow-stem auger 2" PVC 25 20 - 25 0.020-slot PVC 1020 silica sand Flush-mounted Construction based on H-9 and H-10.  Eastern 
aquitard gap.


Notes:
1


Abbreviations:
bgs Below ground surface


PVC Polyvinyl chloride


Construction based on H-11.


Construction based on H-9 and H-10.  Eastern 
aquitard gap.


Approximate total depth and screened interval depth is based on contact between Upper Sand Aquifer and Lower Silt Aquitard as determined by H-series geotechnical borings.  Depths assume installation from 
elevation of perimeter road (approximately 19 feet NAVD88).  Actual total depth and screened interval will typically be based on field confirmation of depth of contact between Upper Sand Aquifer and Lower Silt 
Aquitard.  In locations where the Lower Silt Aquitard is absent, the approximate depth of the contact in nearby borings will be used.  


Piezometer ID


Table 1.3
Piezometer Construction Details


Upper Interval 


Lower Interval


Construction based on H-6 and H-7.


Construction based on H-5.


Construction based on H-3 and H-4.


Construction based on H-2.  Southwestern 
aquitard gap.
Construction based on H-15.  Southwestern 
aquitard gap.
Construction based on H-13.
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Technical Memorandum 


To: Dom Reale, Washington Department of Ecology 


Copies: D. Silver, T. Floyd 


From: C. Stringer, R. Wyckoff 


Date: April 21, 2009 


Project No: B&L RIM 


Re: Hydrogeologic Modeling for Assessment of Groundwater Mounding and 
Mitigation of Aquitard Gaps, B&L Woodwaste Site, Pierce County, 
Washington 


 
This memorandum presents results from hydrogeologic modeling conducted to assist the design 
of the subsurface barrier wall and groundwater interceptor trench system.  The Consent Decree 
(Decree) and 2008 Cleanup Action Plan (2008 CAP) for the B&L Woodwaste Site (Site) specify 
that a subsurface barrier wall around the entire perimeter of the Landfill and a groundwater 
interceptor trench system be designed and constructed as part of the final Site remedy.  The 
barrier wall is one component of the final remedy for the Site; a groundwater recovery system 
will be constructed within the contained area as described in the Engineering Design Report 
(EDR). 


This memorandum addresses two different and distinct questions regarding the barrier wall and 
interceptor trench system.  The first question address the potential for upgradient mounding.  
Specifically, the subsurface barrier wall, without the interceptor trench, could conceivably cause 
groundwater mounding on the upgradient side of the barrier wall. Therefore, the potential impact 
of the subsurface barrier wall on the water level in adjacent, upgradient areas was modeled to 
better understand the potential to create adverse conditions.  


Second, and unrelated to the upgradient mounding issue, subsurface investigations conducted 
for design of the barrier wall have identified two gaps within the Lower Silt Aquitard beneath the 
Landfill (EDR Section 4.2). One gap, referred to as the southwest gap, is located beneath the 
southwest corner of the Landfill, while the other gap, referred to as the east gap, is along a 
portion of the eastern perimeter of the Landfill.  The limit of the east gap toward the center of the 
Landfill has not been identified. The presence of the two gaps will likely increase the 
groundwater leakage into the Upper Sand Aquifer from the Lower Sand Aquifer during pumping 
to maintain an inward hydraulic gradient within the contained area, thereby affecting the 
necessary groundwater extraction rate.  Therefore, potential approaches for mitigation of the 
aquitard gaps to reduce the groundwater extraction rate required to maintain an inward head 
differential across the barrier wall were evaluated.  Possible mitigation approaches considered 
include exclusion of the gaps from the barrier wall containment area or deepening the barrier 







Dom Reale 
April 21, 2009 
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wall at the gaps to lengthen the flowpath and reduce the flow of groundwater upward through 
the gaps.   


Groundwater simulations were conducted to: 


 evaluate potential upgradient mounding caused by the barrier wall; and design the 
groundwater interceptor trench system so that it would mitigate the potential 
mounding,   


 evaluate mitigation measures for the aquitard gaps.  


The steady-state groundwater flow model developed using the United States Geological Survey 
(USGS) Modular Three-Dimensional Finite Difference Groundwater Model (MODFLOW) was 
used to conduct the simulations.  A complete discussion of model development and calibration 
is presented in Appendix C of the EDR. 


2.0 UPGRADIENT GROUNDWATER MOUNDING 


2.1 Historical Precipitation Data 


The simulations were conducted under two hydrologic conditions that are different from that 
used for model calibration. The hydraulic condition in the numerical model was adjusted by 
changing recharge, boundary conditions, river stage, and drain stage to reflect reasonable 
worst-case conditions suitable for the design evaluation.  Recharge was calculated by 
multiplying the reasonable worst-case precipitation intensity by the ratio of recharge to 
precipitation obtained from model calibration.  Precipitation intensities for the two hydrologic 
conditions were developed from historical precipitation records.  


Monthly total precipitation data between 1919 and 2008 were obtained for two weather stations 
in Tacoma, Washington: 1919 to 1981 data for station Tacoma #1 (COOP ID 458278) and 1982 
to 2008 data for station Tacoma City Hall (COOP ID 458286).  These two stations were selected 
because of their proximity to the Landfill. The data for the period of January 1919 through 
August 2008 were obtained from the National Climatic Data Center (NCDC)1. The data for 
September, October, November, and December 2008 were provided by the Western Regional 
Climate Center through e-mail communication2. These data were combined into a single dataset 
to calculate two precipitation intensities for the groundwater flow simulations, as described in the 
sections below. 


2.2 Problem Definition 


The modeling objective was to evaluate the potential impact of the subsurface barrier wall on 
groundwater elevations on the upgradient side (southeast) of the barrier wall.  Additionally, the 
model was used to support design of the interceptor trench system by estimating likely flows to 
the groundwater interceptor trench that would control groundwater elevations in this area. 


                                                 
1 National Climatic Data Center, http://www.ncdc.noaa.gov/oa/climate/climateinventories.html, accessed on January 
12, 2009. 
2 E-mail communication with Michelle Breckner, Service Climatologist at the Western Regional Climate Center. 
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2.3 Hydrologic Condition Used 


Groundwater simulations were conducted for a high-precipitation and high-water level condition, 
as represented by the total precipitation for the “wettest” 3 months with 10-year recurrence. This 
condition is used because it represents a reasonable worst-case scenario for groundwater 
mounding and corresponds to a conservative estimate of the flow capacity for the groundwater 
interceptor trench.  


The historical monthly precipitation data indicate that the 3-month period of November, 
December, and the following January typically has the highest 3-month precipitation in a year 
(refer to Figure C.13 in Appendix C of the EDR).  The 3-month total precipitation for this period 
with 10-year recurrence was found to be 23.3 inches from recurrence analysis. As this 
precipitation intensity is higher for this 3-month period than that used in model calibration (36.7 
total inches per year), it was assumed that under this precipitation condition, the boundary flux 
rates for the model would be 25 percent higher than used for calibration, the river and surface 
drain stage elevations were assumed to be 1-foot higher, and the heads on the constant head 
boundaries would be 1-foot higher than used in the calibrated model.  These conditions 
represent a reasonable worst case for evaluating groundwater mounding and estimating flow to 
the interceptor trench from groundwater.   


Because the potential for mounding is related to seasonal groundwater elevations, it should be 
noted that this simulation is not designed to address the situation were a large rainfall event has 
resulted in flooding of the Hylebos Creek basin.  When the basin is flooded, drainage from the 
basin is controlled by topographical and drainage system conveyance features completely 
unrelated to the Landfill and its remedy.  These are discussed in more detail in Section 3.1 of 
the EDR and in the Washington State Department of Transportation (WSDOT) Environmental 
Impact Statement for the SR-167 extension3 and associated hydraulic analyses.4 


2.4 Simulations and Results 


A total of three steady-state simulations were conducted. A simulation without the barrier wall 
was first run under the worst-case hydrologic condition described above to establish baseline 
hydrologic conditions. The area where groundwater elevation exceeds the ground surface 
(ponding area) was identified, and the average simulated surface elevation in the ponding area 
upgradient of the Landfill was calculated. With the planned barrier wall added to the model as a 
horizontal flow barrier (HFB) boundary condition along the perimeter of the Landfill, another 
simulation was run to identify changes to the ponding area caused by the barrier wall and to 
calculate the average surface elevation in the ponding area when the barrier wall is in place. 


Results from these two simulations indicate that, without the interceptor trench in place, the 
predicted potential ponding area would be slightly larger with the barrier wall in place under this 


                                                 
3 Washington State Department of Transportation (WSDOT). 2006.  SR 167 Puyallup to SR 509 Tier II Final 
Environmental Impact Statement and Section 4(f) Evaluation. U.S. Department of Transportation Federal Highway 
Administration, Army Corps of Engineers, City of Fife. November. 
4 MSG Engineering Consultants, Inc., Montgomery Water Group, Inc., GeoEngineers, Kirsty Burt Geographic 
Information Services.  2004.  Analysis of the SR-167 Extension and Riparian Restoration Proposal in the Hylebos 
Watershed Hydrology, Hydraulics and Geomorphology.  Prepared for Washington State Department of 
Transportation.  November.   
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high-precipitation/high-water level hydrologic condition than under the situation where there is 
no barrier wall.  The predicted average groundwater elevation directly upgradient (southeast) of 
the Landfill would be 18.8 feet (ft) under these extreme conditions without the barrier wall or the 
interceptor trench. When the barrier wall is in place (without the interceptor trench), the 
groundwater elevation in the ponding area is predicted to rise to 19.4 ft.  This is consistent with 
the expected hydraulic effect of a subsurface barrier wall on groundwater flow.  In order to keep 
the predicted groundwater elevation at the same level as without the barrier wall, the 
groundwater interceptor trench will be required.  Based on these simulation results, it was 
decided to include the interceptor trench in the design to mitigate the potential for upgradient 
ponding. 


A third simulation was conducted to estimate the flow rate to the interceptor trench necessary to 
maintain baseline conditions (i.e., conditions in the absence of the barrier wall). A drain 
boundary condition was added to the model immediately outside the upgradient section of the 
barrier wall to represent the interceptor trench. The drain elevation in the model was adjusted 
until the average predicted water elevation in the ponding area, with the barrier wall in place, 
was approximately 18.8 ft. The groundwater flux at this drain boundary was then taken as an 
estimate of the groundwater extraction rate in the interceptor trench. The estimated extraction 
rate for the interceptor trench was nine gallons per minute (gpm) under worst-case hydrologic 
conditions. 


3.0 MITIGATION OF AQUITARD GAPS BY EXCLUSION OF THE SOUTHWEST GAP 


Groundwater model simulations were also conducted to assess alternate approaches for 
mitigating the effect of the aquitard gaps on future pumping rates needed to establish hydraulic 
control for groundwater beneath the Landfill.  The objective for the simulation discussed below 
is to evaluate the effects of excluding the southwest gap from barrier wall containment on future 
groundwater extraction rate beneath the Landfill.  Under this scenario, the barrier wall alignment 
along the southwest corner of the Landfill would be moved toward the center of the Landfill so 
that it could be keyed into the aquitard.  Waste above the aquitard gap would then be removed 
and relocated within the contained area.  It was assumed that hydraulic containment would be 
achieved by maintaining a head difference of 6-inches across the barrier wall.   


3.1 Hydrologic Condition Used 


Groundwater flow simulations were conducted for an average hydrologic condition, as 
represented by an annual precipitation with 10-year recurrence. This condition was used 
because it is consistent with long-term operation of the groundwater extraction system.  Based 
on the historical precipitation data, the annual total precipitation with a 10-year recurrence 
interval was approximately 44 inches per year.  Since the annual rainfall with a 10-year 
recurrence interval (44 inches per year) is similar to the long-term average used in model 
calibration (36.7 inches per year), no adjustments to the model boundary conditions were made.  


3.2 Simulation Scenarios 


In the calibrated model, the southwest gap has an area of approximately 0.6 acre, while the east 
gap has an area of approximately 1.0 acre. Because the size of the east aquitard remains 
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undefined and the continuity of the aquitard beneath the approximately 13-acre Landfill is not 
known, the total area of the aquitard gap underneath the Landfill remains unknown. To account 
for this uncertainty, six steady-state simulations with different total aquitard gap sizes were 
performed to determine the optimal cumulative pumping rates in the Upper Sand Aquifer 
beneath the Landfill to maintain a 6-inch inward gradient across the entire barrier wall. The six 
scenarios are described below: 


1. A continuous aquitard (aquitard gap size = 0 acres) 


2. Assumed east aquitard gap only (aquitard gap size = 1.0 acre) 


3. Assumed east and southwest aquitard gaps (aquitard gap size = 1.6 acres) 


4. The east and southwest aquitard gaps plus an additional hypothetical 2.4 acres in 
the middle of the Landfill (aquitard gap size = 4.0 acres) 


5. The east and southwest aquitard gaps plus an additional hypothetical 6.4 acres in 
the middle of the Landfill (aquitard gap size = 8.0 acres) 


6. The east and southwest aquitard gaps plus an additional hypothetical 8.0 acres in 
the middle and northwest corner of the Landfill (aquitard gap size = 10 acres) 


Vertical extraction wells were assumed for the modeling evaluation.  Alternate well 
configurations may be used for the future groundwater extraction system.  Pumping rates for the 
six simulations were optimized based on maintaining the target cross-wall gradient uniformly 
around the Landfill.   


3.3 Evaluation Results 


Figure 1B.1 provides the aquitard gap configuration, barrier wall alignment, and 16 Upper Sand 
Aquifer extraction well locations for each of the six scenarios listed above.  The barrier wall 
alignment and extraction well locations were kept constant for the simulations used in this 
evaluation.  The inverse modeling code PEST5 was used to minimize the cumulative 
groundwater extraction rate required to maintain a 6-inch inward gradient across the barrier wall 
for each gap configuration.  Figure 1.2 in Addendum 1 presents the optimal extraction rates as a 
function of the total size of the aquitard gap.  The figure demonstrates that the required 
extraction rate increases rapidly with increasing gap size when the total gap size is below 
approximately 2 acres, and that the increase is much less when the total gap size is over 2 
acres.  In other words, reducing the aquitard gap size by 0.6 acre (i.e., by moving the barrier 
wall to exclude the southwest gap) would not result in substantial reduction in extraction rate if 
the size of aquitard gap underneath the Landfill is 2 acres or more.    


4.0  MITIGATION OF AQUITARD GAPS BY DEEPENING OF BARRIER WALL  


Groundwater model simulations were performed to investigate the relationship between barrier 
wall depth at the aquitard gaps and the total pumping rate required to establish hydraulic control 
for groundwater beneath the Landfill.  The relationship of barrier wall depth and groundwater 
pumping rate was then used to assess the cost savings from reduced extraction rates and the 


                                                 
5 Watermark Numerical Computing, PEST: Model-Independent Parameter Estimation, User Manual 5th Edition and 
Addendum, February 2008 
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additional costs associated with deepening the barrier wall.  The cost savings considered 
include reduced capital costs for construction of the groundwater treatment system and costs for 
treatment system operations (including sludge disposal).   


4.1 Hydrologic Condition Used  


Groundwater flow simulations were performed using an annual precipitation with a 10-year 
recurrence, as described in Section 3.1 


4.2 Simulation Scenarios 


Steady-state simulations were performed to assess the reduction in groundwater extraction rate 
by increasing the depth of the barrier wall at the east and southwest aquitard gaps.  Increasing 
the barrier wall depth would not prevent upward leakage from the Lower Sand Aquifer to the 
Upper Sand Aquifer inside the barrier wall.  A deeper wall in the location of the discontinuities, 
however, may reduce the groundwater extraction rate required to establish hydraulic control by:  
(1) increasing groundwater flow paths and (2) increasing the resistance to vertical groundwater 
flow.   


For the modeling scenarios used in this evaluation, an area of 0.6 acre was used for the 
southwest gap and an assumed area of 1 acre was used for the east gap (refer to Section 3.2).  
Three barrier wall depths (20-ft below ground surface [bgs], 35-ft bgs, and 50-ft bgs) along the 
east and southwest gaps were modeled for this evaluation.  To assess the effects of different 
barrier wall depths, a 70-ft thick layer was added to the bottom of the model domain, resulting in 
an assumed 100-ft thick Lower Sand Aquifer with uniform hydraulic properties.  Because of this 
adjustment, model geometry and calibration may not accurately represent local hydrogeology.  
The purpose of the simulations, however, is to estimate the variation in groundwater extraction 
with different barrier wall depths rather than to accurately predict actual groundwater pumping 
rates under the different conditions. Consequently the modified model is considered appropriate 
and was used for this evaluation without further calibration. 


In the groundwater model, 12 groundwater extraction wells were placed beneath the Landfill in 
the Upper Sand Aquifer (Figure 1B.2). Well locations were kept constant for all modeling 
scenarios. For each scenario, the inverse modeling code PEST (Watermark Numerical 
Computing 2008) was used to optimize the total extraction rate required for maintaining a 6-inch 
inward head differential across the barrier wall. The predicted reduction in extraction rates 
achieved by deepening the barrier wall were then used to estimate treatment costs (capital and 
operations costs) and for comparison to the additional capital costs for barrier wall construction. 


4.3 Evaluation Results 


Table 1.2 in Addendum 1 provides the optimized total extraction rates for each combination of 
inward gradient and barrier wall depth.  These results indicate that if the wall is extended at the 
location of the gaps to 35 ft, then the treatment system size can be reduced by about 10 percent 
and the average flow rate by about 5 percent.  Extending the barrier the additional 15 ft at the 
gaps to a total depth of 50 ft, would again result in about a 5 percent further decrease in 
average flow rate but would not change the design treatment capacity because the wet season 
extraction rate would not be decreased.    
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Table 1.2 in Addendum 1 also compares the estimated cost savings from reduced extraction 
rates and the additional costs for deepening the barrier wall. This comparison suggests that 
deepening the barrier wall to the depth of 35 ft at the aquitard gaps would provide an 
appropriate balance of additional capital cost for the barrier wall versus reduced long-term 
operational cost.   
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Technical Memorandum 


To: Dom Reale, Washington Department of Ecology 


Copies: D. Silver, T. Floyd 


From: C. Stringer, R. Wyckoff 


Date: April 21, 2009 


Project No: B&L RIM 


Re: Hydrogeologic Modeling for Assessment of Groundwater Mounding and 
Mitigation of Aquitard Gaps, B&L Woodwaste Site, Pierce County, 
Washington 


 
This memorandum presents results from hydrogeologic modeling conducted to assist the design 
of the subsurface barrier wall and groundwater interceptor trench system.  The Consent Decree 
(Decree) and 2008 Cleanup Action Plan (2008 CAP) for the B&L Woodwaste Site (Site) specify 
that a subsurface barrier wall around the entire perimeter of the Landfill and a groundwater 
interceptor trench system be designed and constructed as part of the final Site remedy.  The 
barrier wall is one component of the final remedy for the Site; a groundwater recovery system 
will be constructed within the contained area as described in the Engineering Design Report 
(EDR). 


This memorandum addresses two different and distinct questions regarding the barrier wall and 
interceptor trench system.  The first question address the potential for upgradient mounding.  
Specifically, the subsurface barrier wall, without the interceptor trench, could conceivably cause 
groundwater mounding on the upgradient side of the barrier wall. Therefore, the potential impact 
of the subsurface barrier wall on the water level in adjacent, upgradient areas was modeled to 
better understand the potential to create adverse conditions.  


Second, and unrelated to the upgradient mounding issue, subsurface investigations conducted 
for design of the barrier wall have identified two gaps within the Lower Silt Aquitard beneath the 
Landfill (EDR Section 4.2). One gap, referred to as the southwest gap, is located beneath the 
southwest corner of the Landfill, while the other gap, referred to as the east gap, is along a 
portion of the eastern perimeter of the Landfill.  The limit of the east gap toward the center of the 
Landfill has not been identified. The presence of the two gaps will likely increase the 
groundwater leakage into the Upper Sand Aquifer from the Lower Sand Aquifer during pumping 
to maintain an inward hydraulic gradient within the contained area, thereby affecting the 
necessary groundwater extraction rate.  Therefore, potential approaches for mitigation of the 
aquitard gaps to reduce the groundwater extraction rate required to maintain an inward head 
differential across the barrier wall were evaluated.  Possible mitigation approaches considered 
include exclusion of the gaps from the barrier wall containment area or deepening the barrier 
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wall at the gaps to lengthen the flowpath and reduce the flow of groundwater upward through 
the gaps.   


Groundwater simulations were conducted to: 


 evaluate potential upgradient mounding caused by the barrier wall; and design the 
groundwater interceptor trench system so that it would mitigate the potential 
mounding,   


 evaluate mitigation measures for the aquitard gaps.  


The steady-state groundwater flow model developed using the United States Geological Survey 
(USGS) Modular Three-Dimensional Finite Difference Groundwater Model (MODFLOW) was 
used to conduct the simulations.  A complete discussion of model development and calibration 
is presented in Appendix C of the EDR. 


2.0 UPGRADIENT GROUNDWATER MOUNDING 


2.1 Historical Precipitation Data 


The simulations were conducted under two hydrologic conditions that are different from that 
used for model calibration. The hydraulic condition in the numerical model was adjusted by 
changing recharge, boundary conditions, river stage, and drain stage to reflect reasonable 
worst-case conditions suitable for the design evaluation.  Recharge was calculated by 
multiplying the reasonable worst-case precipitation intensity by the ratio of recharge to 
precipitation obtained from model calibration.  Precipitation intensities for the two hydrologic 
conditions were developed from historical precipitation records.  


Monthly total precipitation data between 1919 and 2008 were obtained for two weather stations 
in Tacoma, Washington: 1919 to 1981 data for station Tacoma #1 (COOP ID 458278) and 1982 
to 2008 data for station Tacoma City Hall (COOP ID 458286).  These two stations were selected 
because of their proximity to the Landfill. The data for the period of January 1919 through 
August 2008 were obtained from the National Climatic Data Center (NCDC)1. The data for 
September, October, November, and December 2008 were provided by the Western Regional 
Climate Center through e-mail communication2. These data were combined into a single dataset 
to calculate two precipitation intensities for the groundwater flow simulations, as described in the 
sections below. 


2.2 Problem Definition 


The modeling objective was to evaluate the potential impact of the subsurface barrier wall on 
groundwater elevations on the upgradient side (southeast) of the barrier wall.  Additionally, the 
model was used to support design of the interceptor trench system by estimating likely flows to 
the groundwater interceptor trench that would control groundwater elevations in this area. 


                                                 
1 National Climatic Data Center, http://www.ncdc.noaa.gov/oa/climate/climateinventories.html, accessed on January 
12, 2009. 
2 E-mail communication with Michelle Breckner, Service Climatologist at the Western Regional Climate Center. 
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2.3 Hydrologic Condition Used 


Groundwater simulations were conducted for a high-precipitation and high-water level condition, 
as represented by the total precipitation for the “wettest” 3 months with 10-year recurrence. This 
condition is used because it represents a reasonable worst-case scenario for groundwater 
mounding and corresponds to a conservative estimate of the flow capacity for the groundwater 
interceptor trench.  


The historical monthly precipitation data indicate that the 3-month period of November, 
December, and the following January typically has the highest 3-month precipitation in a year 
(refer to Figure C.13 in Appendix C of the EDR).  The 3-month total precipitation for this period 
with 10-year recurrence was found to be 23.3 inches from recurrence analysis. As this 
precipitation intensity is higher for this 3-month period than that used in model calibration (36.7 
total inches per year), it was assumed that under this precipitation condition, the boundary flux 
rates for the model would be 25 percent higher than used for calibration, the river and surface 
drain stage elevations were assumed to be 1-foot higher, and the heads on the constant head 
boundaries would be 1-foot higher than used in the calibrated model.  These conditions 
represent a reasonable worst case for evaluating groundwater mounding and estimating flow to 
the interceptor trench from groundwater.   


Because the potential for mounding is related to seasonal groundwater elevations, it should be 
noted that this simulation is not designed to address the situation were a large rainfall event has 
resulted in flooding of the Hylebos Creek basin.  When the basin is flooded, drainage from the 
basin is controlled by topographical and drainage system conveyance features completely 
unrelated to the Landfill and its remedy.  These are discussed in more detail in Section 3.1 of 
the EDR and in the Washington State Department of Transportation (WSDOT) Environmental 
Impact Statement for the SR-167 extension3 and associated hydraulic analyses.4 


2.4 Simulations and Results 


A total of three steady-state simulations were conducted. A simulation without the barrier wall 
was first run under the worst-case hydrologic condition described above to establish baseline 
hydrologic conditions. The area where groundwater elevation exceeds the ground surface 
(ponding area) was identified, and the average simulated surface elevation in the ponding area 
upgradient of the Landfill was calculated. With the planned barrier wall added to the model as a 
horizontal flow barrier (HFB) boundary condition along the perimeter of the Landfill, another 
simulation was run to identify changes to the ponding area caused by the barrier wall and to 
calculate the average surface elevation in the ponding area when the barrier wall is in place. 


Results from these two simulations indicate that, without the interceptor trench in place, the 
predicted potential ponding area would be slightly larger with the barrier wall in place under this 


                                                 
3 Washington State Department of Transportation (WSDOT). 2006.  SR 167 Puyallup to SR 509 Tier II Final 
Environmental Impact Statement and Section 4(f) Evaluation. U.S. Department of Transportation Federal Highway 
Administration, Army Corps of Engineers, City of Fife. November. 
4 MSG Engineering Consultants, Inc., Montgomery Water Group, Inc., GeoEngineers, Kirsty Burt Geographic 
Information Services.  2004.  Analysis of the SR-167 Extension and Riparian Restoration Proposal in the Hylebos 
Watershed Hydrology, Hydraulics and Geomorphology.  Prepared for Washington State Department of 
Transportation.  November.   
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high-precipitation/high-water level hydrologic condition than under the situation where there is 
no barrier wall.  The predicted average groundwater elevation directly upgradient (southeast) of 
the Landfill would be 18.8 feet (ft) under these extreme conditions without the barrier wall or the 
interceptor trench. When the barrier wall is in place (without the interceptor trench), the 
groundwater elevation in the ponding area is predicted to rise to 19.4 ft.  This is consistent with 
the expected hydraulic effect of a subsurface barrier wall on groundwater flow.  In order to keep 
the predicted groundwater elevation at the same level as without the barrier wall, the 
groundwater interceptor trench will be required.  Based on these simulation results, it was 
decided to include the interceptor trench in the design to mitigate the potential for upgradient 
ponding. 


A third simulation was conducted to estimate the flow rate to the interceptor trench necessary to 
maintain baseline conditions (i.e., conditions in the absence of the barrier wall). A drain 
boundary condition was added to the model immediately outside the upgradient section of the 
barrier wall to represent the interceptor trench. The drain elevation in the model was adjusted 
until the average predicted water elevation in the ponding area, with the barrier wall in place, 
was approximately 18.8 ft. The groundwater flux at this drain boundary was then taken as an 
estimate of the groundwater extraction rate in the interceptor trench. The estimated extraction 
rate for the interceptor trench was nine gallons per minute (gpm) under worst-case hydrologic 
conditions. 


3.0 MITIGATION OF AQUITARD GAPS BY EXCLUSION OF THE SOUTHWEST GAP 


Groundwater model simulations were also conducted to assess alternate approaches for 
mitigating the effect of the aquitard gaps on future pumping rates needed to establish hydraulic 
control for groundwater beneath the Landfill.  The objective for the simulation discussed below 
is to evaluate the effects of excluding the southwest gap from barrier wall containment on future 
groundwater extraction rate beneath the Landfill.  Under this scenario, the barrier wall alignment 
along the southwest corner of the Landfill would be moved toward the center of the Landfill so 
that it could be keyed into the aquitard.  Waste above the aquitard gap would then be removed 
and relocated within the contained area.  It was assumed that hydraulic containment would be 
achieved by maintaining a head difference of 6-inches across the barrier wall.   


3.1 Hydrologic Condition Used 


Groundwater flow simulations were conducted for an average hydrologic condition, as 
represented by an annual precipitation with 10-year recurrence. This condition was used 
because it is consistent with long-term operation of the groundwater extraction system.  Based 
on the historical precipitation data, the annual total precipitation with a 10-year recurrence 
interval was approximately 44 inches per year.  Since the annual rainfall with a 10-year 
recurrence interval (44 inches per year) is similar to the long-term average used in model 
calibration (36.7 inches per year), no adjustments to the model boundary conditions were made.  


3.2 Simulation Scenarios 


In the calibrated model, the southwest gap has an area of approximately 0.6 acre, while the east 
gap has an area of approximately 1.0 acre. Because the size of the east aquitard remains 
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undefined and the continuity of the aquitard beneath the approximately 13-acre Landfill is not 
known, the total area of the aquitard gap underneath the Landfill remains unknown. To account 
for this uncertainty, six steady-state simulations with different total aquitard gap sizes were 
performed to determine the optimal cumulative pumping rates in the Upper Sand Aquifer 
beneath the Landfill to maintain a 6-inch inward gradient across the entire barrier wall. The six 
scenarios are described below: 


1. A continuous aquitard (aquitard gap size = 0 acres) 


2. Assumed east aquitard gap only (aquitard gap size = 1.0 acre) 


3. Assumed east and southwest aquitard gaps (aquitard gap size = 1.6 acres) 


4. The east and southwest aquitard gaps plus an additional hypothetical 2.4 acres in 
the middle of the Landfill (aquitard gap size = 4.0 acres) 


5. The east and southwest aquitard gaps plus an additional hypothetical 6.4 acres in 
the middle of the Landfill (aquitard gap size = 8.0 acres) 


6. The east and southwest aquitard gaps plus an additional hypothetical 8.0 acres in 
the middle and northwest corner of the Landfill (aquitard gap size = 10 acres) 


Vertical extraction wells were assumed for the modeling evaluation.  Alternate well 
configurations may be used for the future groundwater extraction system.  Pumping rates for the 
six simulations were optimized based on maintaining the target cross-wall gradient uniformly 
around the Landfill.   


3.3 Evaluation Results 


Figure 1B.1 provides the aquitard gap configuration, barrier wall alignment, and 16 Upper Sand 
Aquifer extraction well locations for each of the six scenarios listed above.  The barrier wall 
alignment and extraction well locations were kept constant for the simulations used in this 
evaluation.  The inverse modeling code PEST5 was used to minimize the cumulative 
groundwater extraction rate required to maintain a 6-inch inward gradient across the barrier wall 
for each gap configuration.  Figure 1.2 in Addendum 1 presents the optimal extraction rates as a 
function of the total size of the aquitard gap.  The figure demonstrates that the required 
extraction rate increases rapidly with increasing gap size when the total gap size is below 
approximately 2 acres, and that the increase is much less when the total gap size is over 2 
acres.  In other words, reducing the aquitard gap size by 0.6 acre (i.e., by moving the barrier 
wall to exclude the southwest gap) would not result in substantial reduction in extraction rate if 
the size of aquitard gap underneath the Landfill is 2 acres or more.    


4.0  MITIGATION OF AQUITARD GAPS BY DEEPENING OF BARRIER WALL  


Groundwater model simulations were performed to investigate the relationship between barrier 
wall depth at the aquitard gaps and the total pumping rate required to establish hydraulic control 
for groundwater beneath the Landfill.  The relationship of barrier wall depth and groundwater 
pumping rate was then used to assess the cost savings from reduced extraction rates and the 


                                                 
5 Watermark Numerical Computing, PEST: Model-Independent Parameter Estimation, User Manual 5th Edition and 
Addendum, February 2008 
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additional costs associated with deepening the barrier wall.  The cost savings considered 
include reduced capital costs for construction of the groundwater treatment system and costs for 
treatment system operations (including sludge disposal).   


4.1 Hydrologic Condition Used  


Groundwater flow simulations were performed using an annual precipitation with a 10-year 
recurrence, as described in Section 3.1 


4.2 Simulation Scenarios 


Steady-state simulations were performed to assess the reduction in groundwater extraction rate 
by increasing the depth of the barrier wall at the east and southwest aquitard gaps.  Increasing 
the barrier wall depth would not prevent upward leakage from the Lower Sand Aquifer to the 
Upper Sand Aquifer inside the barrier wall.  A deeper wall in the location of the discontinuities, 
however, may reduce the groundwater extraction rate required to establish hydraulic control by:  
(1) increasing groundwater flow paths and (2) increasing the resistance to vertical groundwater 
flow.   


For the modeling scenarios used in this evaluation, an area of 0.6 acre was used for the 
southwest gap and an assumed area of 1 acre was used for the east gap (refer to Section 3.2).  
Three barrier wall depths (20-ft below ground surface [bgs], 35-ft bgs, and 50-ft bgs) along the 
east and southwest gaps were modeled for this evaluation.  To assess the effects of different 
barrier wall depths, a 70-ft thick layer was added to the bottom of the model domain, resulting in 
an assumed 100-ft thick Lower Sand Aquifer with uniform hydraulic properties.  Because of this 
adjustment, model geometry and calibration may not accurately represent local hydrogeology.  
The purpose of the simulations, however, is to estimate the variation in groundwater extraction 
with different barrier wall depths rather than to accurately predict actual groundwater pumping 
rates under the different conditions. Consequently the modified model is considered appropriate 
and was used for this evaluation without further calibration. 


In the groundwater model, 12 groundwater extraction wells were placed beneath the Landfill in 
the Upper Sand Aquifer (Figure 1B.2). Well locations were kept constant for all modeling 
scenarios. For each scenario, the inverse modeling code PEST (Watermark Numerical 
Computing 2008) was used to optimize the total extraction rate required for maintaining a 6-inch 
inward head differential across the barrier wall. The predicted reduction in extraction rates 
achieved by deepening the barrier wall were then used to estimate treatment costs (capital and 
operations costs) and for comparison to the additional capital costs for barrier wall construction. 


4.3 Evaluation Results 


Table 1.2 in Addendum 1 provides the optimized total extraction rates for each combination of 
inward gradient and barrier wall depth.  These results indicate that if the wall is extended at the 
location of the gaps to 35 ft, then the treatment system size can be reduced by about 10 percent 
and the average flow rate by about 5 percent.  Extending the barrier the additional 15 ft at the 
gaps to a total depth of 50 ft, would again result in about a 5 percent further decrease in 
average flow rate but would not change the design treatment capacity because the wet season 
extraction rate would not be decreased.    
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Table 1.2 in Addendum 1 also compares the estimated cost savings from reduced extraction 
rates and the additional costs for deepening the barrier wall. This comparison suggests that 
deepening the barrier wall to the depth of 35 ft at the aquitard gaps would provide an 
appropriate balance of additional capital cost for the barrier wall versus reduced long-term 
operational cost.   
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Memorandum 


To: Dom Reale, Washington Department of Ecology 


Copies: D. Silver. T. Floyd 


From: Miao Zhang, Koorus Tahghighi 


Date: June 16, 2009 


Project No: 13488 


Re: List of Engineering Calculations in Appendix 1C for EDR Addendum 1 


Phase 1 Part 1 Cleanup Action 
B&L Woodwaste Site 
Pierce County, Washington 


 
Appendix 1C of EDR Addendum 1 consists of the following engineering calculations. 


1. Spacing and Size of Construction Stormwater Conveyance Pipe 


This calculation estimated the stormwater runoff flow rate during construction, and determined 
the spacing and size of pipe to convey the stormwater runoff across the disturbed area. 


2. Slope Stability of Outer Berm for the Western Infiltration Pond 


This calculation assessed the slope stability of the outer berm for the western infiltration pond as 
designed. 


3. Capacity of Geosynthetic Cap to Withstand Tearing Force 


This calculation assessed the ability of the specified geomemebrane to resist the tearing force 
due to weight of access road on the Landfill and anticipated truck traffic. 


4. Total Head Loss in Active Drain Pipe 


This calculation estimated the total head loss in the active drain pipe between a lift station and 
discharge point, as designed. This head loss is the minimum lifting requirement for the pump. 


5. Peak Stormwater Runoff Rate on Restored Landfill Cap; Size of Final Stormwater 
Drainage Ditch 


This calculation estimated the peak stormwater runoff rate on the restored Landfill cap for a 25-
year storm event, and determined the size of the final stormwater drainage ditch. 


6. Infiltration Capacity of Infiltration Ponds 


This calculation estimated the infiltration capacity of the two infiltration ponds as designed. 
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1.0 Introduction  


This Spill Prevention and Containment Plan (Plan) has been prepared as part of the 
Engineering Design Report (EDR) Addendum I for the B&L Woodwaste Site (Site) in Pierce 
County, Washington.  This Plan addresses potential spills related to the construction activities 
associated with the Phase 1 Part 1 cleanup action.  Potential releases due to stormwater runoff 
are addressed in the Stormwater Pollution Prevention Plan.   


The purpose of this Plan is to ensure practices and procedures are in place to minimize the 
potential for a spill or release of pollutants into the environment or the navigable waters of the 
United States or waters of the State during the construction activities.  This Plan addresses the 
following:  


 Potential spill sources associated with the construction activities; 


 Procedures, methods, equipment, and other requirements to prevent spills from 
occurring and potentially discharging into waters of the State;  


 Who to contact in the event of a spill; and 


 Spill response procedures in the event a spill occurs. 


A copy of this Plan shall be kept at the construction Site and shall be familiar to construction 
personnel. 


The remainder of this document is organized as follows: 


 Section 2 provides facility identification information. 


 Section 3 provides project background and work area description. 


 Section 4 describes the existing stormwater drainage system. 


 Section 5 identifies potential spill sources in the work area and describes spill 
prevention and containment measures that will be implemented to prevent 
spills/releases. 


 Section 6 describes the procedures that should be implemented in the event of a spill 
in the work area. 


 Section 7 describes training procedures that will be implemented to ensure on-site 
workers understand the potential spill sources and spill response procedures 
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2.0 Facility Identification  


Facility Name: B&L Woodwaste Site 


Type of Facility: Non-operating wood waste landfill 


Location of Facility: 


 


Pierce County, Washington 


Township and Range: Township 20 North, Range 4 East, Section 5 


Owner/Operator of Facility: B&L Woodwaste Site Trust 
606 Columbia Street NW 
Olympia, WA 98501 


Spill Response Coordinator: Remedial Construction Services, Inc. 


 
The spill response coordinator shall be responsible for implementation of this Plan.   
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3.0 Project Background and Work Area Description 


The Site is located in unincorporated Pierce County, Washington, in Township 20 North, Range 
4 East, Section 5, Willamette Meridian (EDR Figure 3.1).  The Site consists of the B&L Property 
(Property), which includes the B&L Woodwaste Landfill (Landfill), and adjacent areas that have 
been affected by releases from the Landfill.  The Property occupies about 18.5 acres of 
undeveloped land approximately 0.25 mile east of Interstate 5 and 5 miles east of Tacoma.  
Within the Property, the pentagonal-shaped Landfill encompasses roughly 11.5 acres and rises 
to an elevation of approximately 53 feet (NAVD88).  Farmland borders the western and 
southwestern edges of the Property, the Autumn Village Apartment complex adjoins the 
southeastern corner, and Fife Way defines the eastern boundary.  A private property is located 
to the northeast of the property and Puget Power Access Road, which was recently converted to 
a bicycle trail and is now known as the Interurban Trail, borders the north side of the property.  
Former farmland that has re-established itself as a grassy wetland lies to the north of the 
Landfill and Interurban Trail. 


Beginning in the 1970s, the Landfill was operated as a disposal site for deck debris from log sort 
yards operating in the Tacoma Tideflats area.  Log sort yard operators used Asarco slag as 
roadway and yard ballast, believing it to be inert “rock.”  The slag was mixed with the bark and 
dirt that was periodically cleaned from the log sort yards and transported to the Landfill for 
disposal.  During the 1980s, Ecology discovered that the slag at the Landfill was leaching 
arsenic at concentrations in exceedance of surface water standards.  The Landfill was included 
as a source of metal contamination to Hylebos Waterway and the Commencement 
Nearshore/Tideflats CERCLA site by the U.S. Environmental Protection Agency.  Remediation 
and monitoring activities at the Landfill began in the late 1980s and have continued through the 
present day. 


The work area for the Phase 1 Part 1 cleanup action is within the Property, as shown in Drawing 
G-2 of EDR Addendum 1.  Construction activities include installation of a low-permeability 
subsurface barrier wall around the Landfill perimeter, installation of groundwater interceptor 
trenches along the upgradient sides of the Landfill, construction of infiltration ponds on the 
downgradient sides of the Landfill, and restoration of the Landfill cap.  


The barrier wall will be constructed along the existing stormwater collection ditch by excavating 
to the design depth while the trench is kept full with bentonite slurry.  The excavated soil will be 
mixed with bentonite and water to form a relatively homogenous soil-bentonite mixture and used 
to backfill the excavation to form the low-permeability barrier wall (EDR Addendum 1 Drawing 
C-1). 


The groundwater interception trenches will include a passive, gravity drain system constructed 
with ballast and perforated piping wrapped in geotextile, and an active, pumped system above 
the gravity system piping (EDR Addendum 1 Drawing C-10).  Two infiltration ponds along the 
downgradient sides of the Landfill will infiltrate the groundwater collected by the passive and 
active drain systems.  The existing stormwater detention pond will become the northern 
infiltration pond. The western infiltration pond will be constructed between the Landfill and the 
western boundary of the Property (EDR Addendum 1 Drawing C-6). 
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Following completion of barrier wall installation and construction of the infiltration ponds, the 
Landfill cap will be extended over the barrier wall and restored.  The restored Landfill cap will be 
re-graded to match pre-construction drainage conditions.  The re-graded surface will be 
hydroseeded.  A new perimeter stormwater collection ditch will be installed to direct runoff from 
the restored Landfill cap to the northern infiltration pond. 
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4.0 Existing Stormwater Drainage System 


The ground surface on the Property is mostly vegetated with grass.  The Property topography is 
characterized by a mound in the middle, where the Landfill and access road are located, and 
lower elevation in the perimeter area outside the Landfill cap.  The Landfill cap slopes 
downward towards the access road from the topographical high in the middle.  The access road 
is higher than the perimeter ground surface by approximately 4 to 5 feet.  Agricultural ditches 
that collect surface runoff from agricultural farmlands are located along the southern, western, 
and northern boundaries of the Property.  The agricultural ditches join with water from the 
Surprise Lake Drain and ultimately discharge to Hylebos Creek. 


Stormwater runoff from the Landfill cap presently drains to the perimeter stormwater collection 
ditch around the Landfill.  The ditch conveys the runoff from south to north and discharges to the 
stormwater detention pond immediately north of the Landfill through three culverts.  An overflow 
pipe in the detention pond discharges into the agricultural ditch along the northern boundary of 
the Property.  Stormwater runoff from the perimeter road either drains inward to the stormwater 
ditch or drains outward to the agricultural ditches.  Stormwater runoff from the topographically 
low area on the east side of the Landfill drains via a culvert to the agricultural ditch.  Therefore, 
a spill in the work area could reach waters of the state through surface runoff. 
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5.0  Potential Spill Sources, Spill Prevention,  
and Containment Features 


This section identifies potential spill sources associated with the planned construction and 
describes spill prevention and containment measures that will be implemented to prevent 
spills/releases. 


5.1 CONSTRUCTION OF BARRIER WALL 


5.1.1 Potential Spill Source 


After the barrier wall trench is excavated, it will be filled with bentonite slurry and then backfilled 
with soil-bentonite slurry.  Bentonite slurry will be mixed in a slurry batch plant located outside 
the excavation area.  There is a potential for bentonite slurry to spill on the ground and flow into 
the agricultural ditch and to leak from conveyance pipes connecting the mixing plant with the 
active barrier wall trench.  In the case of a spill of slurry there is potential for bentonite slurry and 
soil-bentonite slurry to flow to the existing stormwater ditch or to overtop the perimeter access 
road, which could lead to a release to the agricultural ditches via the existing drainage system.  
If the barrier wall trench intersects permeable underground soil units that could act as conduits 
to the area outside the trench, there is also a potential for slurry to flow into the agricultural 
ditches. 


5.1.2 Spill Prevention and Containment Features 


Prior to commencing construction of the barrier wall, test trenches will be excavated to a 
minimum depth of 5 feet along the entire barrier wall alignment (EDR Addendum 1 Drawing 
C-6).  These trenches will supplement the soil borings that have already been placed along the 
planned barrier wall alignment.  Potential conduits, gravel, rock, or void areas that could lead to 
release of slurry outside the trench will be identified in these trenches.  For example, a gravel 
and cobble layer was encountered at a pre-design investigation boring; a test trench will be 
placed at this location to assess the gravel deposit and its potential for causing a release of 
slurry.  Upon establishing the depth and extent of the potential problematic areas, mitigation 
measures, such as soil exchange, will be implemented to prevent release of slurry from the 
trench. 


Slurry mixing will occur inside completely contained areas.  The bentonite slurry batch plant will 
be located on the southeast side of the Landfill within the contractor staging area (EDR 
Addendum 1 Drawing C-2).  A temporary soil berm will be placed around the entire slurry mixing 
area to contain slurry spills.  All of the pump system connection points will be located within 
containment areas.  The integrity of the conveyance pipe and connection points will be regularly 
monitored during pumping operations.  Spill buckets will be available to capture any release of 
slurry. 


The work area for barrier wall construction, which includes the barrier wall trench, the mixing 
pad, and perimeter access road, will be fully contained by two containment berms.  One berm 
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will be constructed on the Landfill cap uphill of the work area to prevent runoff from undisturbed 
cap from entering the work area.  Runoff from the uphill area will be conveyed to the downhill 
side of the work area via solid HDPE pipes, bypassing the work area.  The downslope berm will 
be installed on the existing perimeter access road around the Landfill, against the fence or at 
the outer edge of the road.  The layout and construction details for the stormwater containment 
berms are shown on Drawings G-3 and G-4 in EDR Addendum 1.  Any slurry spills in the work 
area will be contained within the two containment berms. 


Spills of bentonite slurry outside the containment area will be removed in a timely manner so as 
not to allow it to leave the work or containment areas and affect the wetlands or the agricultural 
ditches. 


5.2 FUEL/CHEMICAL STORAGE 


5.2.1 Potential Spill Source 


No on-site central fueling area will be established.  Fuel storage tank(s) will be set up in the 
staging area.  A vendor tanker truck will periodically come on-site to replenish the fuel storage 
tank(s).  The fuel will be transferred to a transfer tank, which will be transported around the work 
area by a forklift to fuel construction equipments where they are located.  There is a potential for 
fuel spill during replenishing of the storage tank(s), transferring fuel to the transfer tank, 
transporting the transfer tank, and fueling of the equipment. 


Other potential fuel/chemical spill sources are leaks of hydraulic fluid or coolant from the 
construction equipment and leaks or spills during maintenance and repair of construction 
equipment.  Maintenance activities typically involve oil changes, hydraulic system drain down, 
coolant flushing, greasing, cleaning, etc. 


5.2.2 Spill Prevention and Containment Features 


The following procedures will be implemented to prevent spills during equipment fueling and 
maintenance operations: 


 The on-site fuel storage tank(s) will be double-walled to provide for secondary 
containment.  A containment berm will be built around the tank(s).  The ground within 
the containment will be covered with plastic sheeting. 


 The vendor tanker truck driver as well as an on-site construction worker will be 
present during fuel tank replenishment. Construction workers will be on-site during all 
fuel transfers. 


 All openings on the transfer tank will be closed during transportation by forklift. 


 The amount of fuel to be added to equipment should be determined prior to starting 
fueling operations. 


 Oil- and fuel-absorbent material will be readily available during all oil and fuel 
handling and transfer operations to contain any inadvertent spills that may occur. 
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 Spill buckets will be used during all fuel and oil transfers to catch any drips or leaks 
during fueling and maintenance operations. 


 When transferring petroleum products, connections and transfer points will be 
carefully monitored for leaks. 


 Equipment fuel tanks will never be topped off completely.  Adequate headspace at 
the top of the tank will be left to allow for product expansion.  


 Equipment receiving fuel and oil will be carefully checked prior to and during delivery 
to ensure that there are no leaks or open drain valves.  


 When possible, maintenance of equipment will be performed in a contained area, 
such as the decontamination area. 


A spill kit will be maintained on-site (see Section 6.3.3) to handle potential fuel or oil leaks/spills 
from construction equipment. 
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6.0 Spill Response Procedures 


This section describes the procedures that should be implemented in the event of a spill at the 
Site. Spills at the Site are not anticipated to enter the sanitary sewer system, as no inlets to the 
sanitary sewer are present on the Property. 


6.1 NOTIFICATION 


Discovery of any spill at the Site shall be immediately reported to the Engineer.  Discovery of 
any spill at the Site that leaves the work area and reaches a nearby waterway (i.e., agricultural 
ditches) or any spill that exceeds 10,000 pounds shall be immediately reported to the agencies 
listed below: 


Agencies for Spill Notification 


Personnel/Agency Phone Number 


National Response Center (NRC) 1-800-424-8802 


Washington Division of Emergency Management 1-800-258-5990 or 1-800-OILS-911 


Washington Department of Ecology (Southwest Regional 
Office)  Spill Compliance Section  


1-360-407-6300 


Environmental Protection Agency, Region 10 1-206-553-1263 


 


In the event of a fire or security problem associated with the spill, the following agencies shall be 
immediately contacted as appropriate for emergency assistance: 


 FIRE:  City of Milton Fire Department, Phone 911 / (253) 922-0944  


 POLICE: City of Milton Police Department, Phone 911 / (253) 922-8735 


6.2 SPILL REPORTING AND DOCUMENTATION 


In the event of a spill, personnel identified in Section 6.1 shall be notified.  The Resident 
Engineer shall be responsible for completing the Spill Notification Form (Attachment 1D.1).  It is 
not necessary to complete the Spill Notification Form before calling the agencies listed in 
Section 6.1.  All spills at the Site, regardless of volume, shall be documented.  The designated 
Spill Response Coordinator (identified in Section 2.0) is responsible for any verbal and follow-up 
reporting with the regulatory agencies as deemed necessary based on discussions with Site 
personnel.  
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Agencies may request written follow-up notification following a verbally reported spill incident.  
The Spill Notification Form (Attachment 1D.1) will be used for any required written notification to 
local, state, and federal government agencies.  


For hazardous substance releases, Washington Department of Ecology (Ecology) regulations 
[WAC-173-303-360(k)] require written notification within 15 days of the spill incident.  The 
notification report must include: 


 Name, address, and telephone number of the owner or operator 


 Name, address, and telephone number of the facility 


 Date, time, and type of incident (spill to water, spill to land, fire, etc.) 


 Name and quantity of material(s) involved 


 The extent of injuries, if any 


 An assessment of actual or potential hazards to human health or the environment, 
where applicable 


 Estimated quantity and disposition of recovered material that resulted from the 
incident 


 Cause of incident 


 Description of corrective action taken to prevent reoccurrence of the incident 


The report must be submitted to the following address: 


Washington Department of Ecology – Southwest Regional Office 
Hazardous Waste and Toxics Reduction Department 
300 Desmond Drive 
Lacey, WA  98503 


6.3 SPILL RESPONSE AND CONTROL 


When a spill occurs, the following basic actions shall be implemented, if it is safe to do so: 


 Control the access area 


 Identify the hazards 


 Rescue personnel 


 Stop or control further releases 


 Contain the spilled material 


 Implement clean-up measures 


 Recover the spilled substance 


 Establish proper decontamination procedures 
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Section 6.3.1 describes the spill response procedures for fuel/oil spills.  Section 6.3.2 describes 
the spill response procedures for all other types of spills. 


6.3.1 Fuel/Oil Spills 


This section discusses the response and control of minor fuel/oil spills (less than 10 gallons) 
and major fuel/oil spills (greater than 10 gallons). 


Minor Spills (less than 10 gallons) 


Minor spills can occur from disconnection of hoses, hose or fitting leakage or failure, pump 
leaks, and overfilling of tanks.  These types of spills are typically less than 10 gallons and are 
limited to the surface area around the equipment fueling or maintenance area.  These types of 
spills can typically be cleaned up by trained personnel or contractors. 


If minor spills do occur, the on-site supervisor shall (1) direct clean-up of the spill using 
personnel or contractors and absorbent materials on hand at the facility, (2) report the spill as 
directed in Section 6.1, and (3) fill out the Spill Notification Form (Attachment 1D.1).  Do not 
dispose of spill clean-up waste in the facility’s trash containers.  Any fuel/oil that has been 
released or any fuel/oil-contaminated media (such as absorbent materials) from a spill or overfill 
must be properly disposed off-site in accordance with all applicable local, state, and federal 
regulations. 


Major Spills (greater than 10 gallons) 


In a worst-case scenario, the maximum amount of fuel/oil to be released would be the entire 
contents of a fuel tanker truck, estimated at approximately 5,000 gallons.  The Site will be 
completely contained by a temporary berm.  However, if these measures were to fail, a spill on-
site could possibly enter the agricultural ditches and then discharge to the Hylebos Creek.  


If a major release occurs, the following actions shall be immediately implemented, if it is safe to 
do so: 


1. Stop the release if safely possible and practical.  For example, 


 apply personal protective equipment, 


 close valves, 


 shut off pumps, 


 seal holes with nonmetallic plugs or caps, 


 remove fuel/oil from the tank to below the level of the hole where the oil is being 
released. 


2. Follow the notification procedure in Section 6.1 of this Plan.  
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3. Identify and mitigate fire, explosion, and vapor hazards: 


 Eliminate possible sources of ignition. 


 Shut off engines, if necessary. 


 Shut off electrical power, if necessary. 


4. Contain the spill and stop it from spreading: 


 Soak up as much of the spilled material as possible with absorbent materials. 


 Identify the drainage route of the spill and locate a capture site where the spilled 
material may pond or be diverted or contained.  Blocking drainage using 
absorbent materials is preferred over ditching when practical. 


 Place absorbent materials and booms at the entrance to any nearby drains (if 
they are not already covered) or bodies of water. 


 Put up "CAUTION" tape or other temporary barriers to prevent unauthorized 
personnel from entering the spill area, if necessary. 


5. Assist spill response personnel, if requested to do so: 


 Continue to monitor and mitigate fire and safety hazards. 


 Clean affected surfaces of residual spillage. 


 Dispose of all dispensable contaminated materials properly.  Do not place these 
materials in standard waste containers.  Any fuel/oil that has been released or 
any fuel/oil-contaminated media (such as absorbent materials) from a spill or 
overfill must be properly disposed of in accordance with all applicable local, state, 
and federal regulations. 


6. Document the spill: 


 Fill out the Spill Notification Form (Attachment 1D.1). 


6.3.2 Other Spills 


Whereas most oil products tend to behave in a consistent manner and require similar spill 
response procedures, spill response procedures for hazardous substances vary according to 
the nature of the substance.  For this reason, spill response personnel should use extreme 
caution until the hazardous substance is identified.  It may be necessary to delay response 
actions until safe levels of exposure are determined.  Spill response procedures should be 
based on the hazardous substances’ chemical behavior and potential health effects. 


Copies of Material Safety Data Sheets (MSDS) for all hazardous materials brought on-site will 
be attached to this Plan (as Attachment 1D.2) so that they are readily available in the event of a 
spill. 
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6.3.3 Spill Response Equipment  


A spill kit containing the following items shall be maintained at the facility: 


 20-gallon plastic container/recovery drum 


 Sorbent booms and socks 


 Sorbent pads 


 Sorbent material 


 Disposal bags/ties 


 Barrier tape 


 Plastic shovel 


 Broom 


 Rubber boots, gloves, safety glasses, etc. 
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7.0 Training 


All personnel on-site shall be familiar with the spill prevention and response procedures 
described in this Plan.  Prior to starting any work on-site, personnel shall be briefed on the 
contents of this Plan and shall be made aware of where the Plan is maintained on-site.  
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Attachment 1D.1 
Spill Response Notification Form 


NAME AND PHONE NUMBER OF PERSON 
COMPLETING FORM   


Date & Time Form Completed/Updated  


REPORTER INFORMATION 
Date and Time Initial Spill Report Received   


REPORTER'S NAME (LAST, FIRST)  
REPORTER'S PHONE NUMBER  
Company  


Position  


Reporter's Location Street: 


City: 


State and Zip Code: 


INCIDENT DESCRIPTION 
MATERIAL RELEASED 


  


�  Oil/Fuel                     Type of Fuel _________________ 


�  Hazmat/Unknown Chemical Name & CHRIS Code__________ 


 


Is material a CERCLA Hazardous Substance? �  Yes   � No 


Is material an Extremely Hazardous Substance? �  Yes   � No 


Best Estimate of Quantity Released to Land                          (include units) 


Best Estimate of Quantity Released to Water                          (include units) 


 


Is material still being released    � Yes    � No    Current Spill Rate__________ 
 


TYPE OF INCIDENT  
(CHECK ALL THAT APPLY) 


______ Inside building or containment area  
______ Navigable water  (freshwater, marine, wetland, storm drain) 
______ Release to sanitary sewer   
______ Fire  
______ Explosion 
______ Air release 
 


SOURCE AND CAUSE OF INCIDENT   


DATE AND TIME OF INCIDENT 
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Attachment 1D.1 
Spill Response Notification Form 


INCIDENT ADDRESS/LOCATION  


Street  


City, State and Zip Code  


County  


Township, Range, Section   


Nearest City & Distance from City (miles)  


Container Type & Capacity (include units)  


Weather Conditions 


Wind speed and direction; Temperature  


Precipitation Rate and Type  


Wave\Current Information  


RESPONSE ACTIONS 


Initial Actions Taken  


Actions Taken to Stop Release  


Actions Taken to Contain Release  


Actions Taken to Cleanup Release  


IMPACT/HEALTH THREATS 
NUMBER OF INJURIES  


NUMBER OF DEATHS  


EVACUATION(S) REQUIRED  � Yes � NO 


Description of Areas to be Evacuated and 
Areas Already Evacuated including Number 
Evacuated 
 


 


Was There Any Property Damage?  � YES � NO 







 
  B&L Woodwaste Site


 


F:\projects\B&L RIM\Phase 1 Implementation\EDR\EDR 
Final\EDR Final Addendum 1\Addend 1 Apx 1D SPCP\Spill 
Prevention Plan Attach 1 071409.doc 
July 2009 FINAL 


Page 3 of 3 EDR Addendum 1
Appendix 1D: SPCP 


 


Attachment 1D.1 
Spill Response Notification Form 


Damage in Dollars (estimated)  


Environmental Media Affected  


Description of Environmental and Health 
Threats 


 


Additional Information: Any information 
about the incident not recorded elsewhere in 
the report 


 


AGENCY NOTIFICATIONS 
National Response Center  � YES � NO NRC Call No.___________________ 


 TIME: 


WA State Dept. of Emergency Management  � YES � NO  TIME: 


WA State Dept. of Ecology   � YES � NO  TIME: 


Environmental Protection Agency, Region 10  � YES � NO  TIME: 


Other (List)  � YES � NO  TIME: 


Other (List)  � YES � NO  TIME: 


Other (List)  � YES � NO  TIME: 


Other (List)  � YES � NO  TIME: 
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1.0 Introduction 


This Construction Stormwater Pollution Prevention Plan (SWPPP) has been prepared as part of 
the Engineering Design Report (EDR) Addendum 1 for the B&L Woodwaste Site (Site) in Pierce 
County, Washington (EDR Figure 2.1).  This SWPPP addresses management of stormwater 
runoff from the construction activities associated with the Phase 1 Part 1 cleanup action, which 
will include construction of a subsurface barrier wall around the Landfill, installation of a 
groundwater interception system, and extension of the Landfill cap over the new barrier wall.  
This SWPPP does not address spills of materials used during construction; the plans and 
procedures for spill management are presented in the Spill Prevention and Containment Plan 
(Appendix 1D to EDR Addendum 1).   


Based on consultation with the Washington State Department of Ecology (Ecology), a 
Construction Stormwater General Permit will not be required because the construction activities 
are designed to achieve zero stormwater discharge from disturbed areas during construction.  
Therefore, the objectives of this SWPPP are as follows: 


 Describe the temporary erosion and sediment control and pollution prevention 
measures that have been designed to achieve zero stormwater discharge from 
disturbed areas during construction. 


 Describe the inspection/monitoring activities and recordkeeping to verify zero 
stormwater discharge during construction. 


This SWPPP was prepared based on the requirements set forth in the Stormwater Management 
Manual for Western Washington (Manual; Ecology, 2005).  This SWPPP is divided into the 
following seven main sections: 


 Section 1 – Introduction.  This section describes the objectives and organization of 
this SWPPP. 


 Section 2 – Project Background and Work Area Description.  This section 
describes project background, existing conditions in the work area, and construction 
activities. 


 Section 3 – Construction BMPs.  This section provides a detailed description of the 
BMPs to be implemented based on the 12 required elements in the Manual. 


 Section 4 – Construction Phasing and BMP Implementation.  This section 
provides a description of the timing of the BMP implementation in relation to the 
project schedule. 


 Section 5 – Pollution Prevention Team.  This section identifies the appropriate 
contact names (emergency and non-emergency), monitoring personnel, and the on-
site temporary erosion and sedimentation control inspector. 


 Section 6 – Inspection and Monitoring.  This section provides a description of the 
inspection and monitoring requirements for maintaining zero stormwater discharge 
from disturbed areas. 
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 Section 7 – Recordkeeping.  This section describes the requirements for 
documentation of the BMP implementation, site inspections and monitoring, and 
changes to the implementation of certain BMPs necessitated by construction 
activities. 


Supporting documentation and forms are provided in the Attachments. 
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2.0 Project Background and Work Area Description  


2.1 PROJECT BACKGROUND 


The Site is located in unincorporated Pierce County, Washington, in Township 20 North, Range 
4 East, Section 5, Willamette Meridian (EDR Figure 2.1).  The Site consists of the B&L Property 
(Property), which includes the B&L Woodwaste Landfill (Landfill), and adjacent areas that have 
been affected by releases from the Landfill.  The Property occupies about 18.5 acres of 
undeveloped land approximately 0.25 mile east of Interstate 5 and 5 miles east of Tacoma.  
Within the Property, the pentagonal-shaped Landfill encompasses roughly 11.5 acres and rises 
to an elevation of approximately 53 feet (NAVD88).  Farmland borders the western and 
southwestern edges of the Property, the Autumn Village Apartment complex adjoins the 
southeastern corner, and Fife Way defines the eastern boundary.  A private property is located 
to the northeast and Puget Power Access Road, which was recently converted to a bicycle trail 
and is now known as the Interurban Trail, borders the north side of the property.  Former 
farmland that has re-established itself as a grassy wetland lies to the north of the Landfill and 
Interurban Trail. 


Beginning in the 1970s, the Landfill was operated as a disposal site for deck debris from log sort 
yards operating in the Tacoma Tideflats area.  Log sort yard operators used Asarco slag as 
roadway and yard ballast, believing it to be inert “rock.”  The slag was mixed with the bark and 
dirt that was periodically cleaned from the log sort yards and transported to the Landfill for 
disposal.  During the 1980s, Ecology discovered that the slag at the Landfill was leaching 
arsenic at concentrations in exceedance of surface water standards.  The Landfill was included 
as a source of metal contamination to Hylebos Waterway and the Commencement 
Nearshore/Tideflats CERCLA site by the U.S. Environmental Protection Agency.  Remediation 
and monitoring activities at the Landfill began in the late 1980s and have continued through the 
present day. 


2.2 EXISTING CONDITIONS IN THE WORK AREA 


The work area for the Phase 1 Part 1 cleanup action is within the Property, as shown in Drawing 
G-2 of EDR Addendum 1.  No impervious surface is present within the work area.  The ground 
surface on the Property is mostly vegetated with grass.  The Property topography is 
characterized by a mound in the middle, a perimeter access road around the Landfill at a lower 
elevation, and decreasing elevations around the perimeter.  The Landfill cap slopes downward 
towards the access road from the topographical high in the middle.  The access road is higher 
than the perimeter ground surface by approximately 4 to 5 feet.  Agricultural ditches that collect 
surface runoff from agricultural farmlands are located along the southern, western, and northern 
boundaries of the Property.  The agricultural ditches join with water from the Surprise Lake 
Drain and ultimately discharge to Hylebos Creek. 


Stormwater runoff from the Landfill cap drains to the perimeter stormwater collection ditch 
around the Landfill.  The ditch conveys the runoff from south to north and discharges to the 
stormwater detention pond immediately north of the Landfill through three culverts.  An overflow 
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pipe in the detention pond discharges into the agricultural ditch along the northern boundary of 
the Property.  Stormwater runoff from the perimeter road either drains inward to the stormwater 
ditch or drains outward to the agricultural ditches.  Stormwater runoff from topographically low 
area on the east side of the Landfill drains via a culvert to the agricultural ditch. 


An organic silt and peat unit lies beneath the Landfill material and forms the near-surface soils 
beneath much of the area surrounding the Landfill on the Property.  These deposits are 4- to 
7-feet thick and correspond to the pre-Landfill ground surface.  A thin layer of fill material from 
the 1993 remedy covers much of the ground surface surrounding the Landfill.  Saturated alluvial 
deposits (primarily sands) directly underlie the organic silt and peat unit and comprise the Upper 
Sand Aquifer.  The soils beneath the area upgradient of the Landfill consist of a silty, gravelly 
colluvium deposit with generally low permeability. 


Two distinct wetlands, Wetlands A and B, are located in the vicinity of the work area on the 
Property.  Both wetlands are connected to Hylebos Creek through a series of smaller surface 
drainages and Surprise Lake Drain.  Wetland A covers approximately 0.2 acres on the 
southeast side of the work area.  According to the Washington State Department of Ecology 
rating system, Wetland A is a Category IV wetland.  Wetland B is a Category III wetland, and 
occupies approximately 0.7 acres on the northeast side of the work area. 


2.3 CONSTRUCTION ACTIVITIES 


Construction activities include excavation and backfill of test trenches, installation of a low-
permeability subsurface barrier wall around the Landfill perimeter, installation of two 
groundwater interceptor trenches along the upgradient sides of the Landfill, construction of 
infiltration ponds on the downgradient sides of the Landfill, and restoration of the Landfill cap. 


A total of 10 test trenches will be excavated along the proposed barrier wall alignment (EDR 
Addendum 1 Drawing C-6).  The dimensions of the test trenches will be approximately 15 feet in 
length, 2 to 3 feet in width, and a minimum depth of 5 feet.  The test trenches will be used to 
conduct archeological observations, to identify any subsurface wood waste outside the barrier 
wall alignment, and to identify subsurface gravel deposits along the barrier wall alignment.  The 
trenches will be backfilled with the excavated soil unless gravel deposits requiring removal are 
encountered.  If gravel deposits are removed, clean backfill soils will be imported to replace the 
gravel.   


The barrier wall will be constructed along the existing stormwater collection ditch by excavating 
to the design depth while the trench is kept full with bentonite slurry.  The excavated soil will be 
mixed with bentonite and water to form a relatively homogeneous soil-bentonite mixture and 
used to backfill the excavation to form the low-permeability barrier wall (EDR Addendum 1 
Drawing C-1).  Approximately 300 feet of trench will be open at any given time. 


The groundwater interception trenches will be excavated to a design depth of approximately 6 
feet below ground surface.  Ballast and perforated piping, wrapped in geotextile, will be placed 
in the trench to form the passive drain system.  The trench will be partially filled with excavated 
soil, and active drain pipes will be installed at the design elevation (EDR Addendum 1 Drawing 
C-10).   
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Two infiltration ponds will infiltrate the groundwater collected by the passive and active drain 
systems downgradient of the Landfill.  The existing stormwater infiltration/detention pond will 
become the northern infiltration pond.  The western infiltration pond will be constructed between 
the Landfill and the western boundary of the Property (EDR Addendum 1 Drawing C-6). 


Following completion of barrier wall installation and construction of the infiltration ponds, the 
Landfill cap will be extended over the barrier wall and restored.  The restored Landfill cap will be 
regraded to match pre-construction drainage conditions.  All disturbed surfaces will be 
hydroseeded.  A new stormwater collection ditch will be installed to direct runoff from the 
restored Landfill cap to the northern infiltration pond. 


The surface condition in the work area before and after construction is summarized below: 


 Total work area:  15 acres 


 Percent impervious area before construction:  0% 


 Percent impervious area after construction:  0% 


 Disturbed area during construction:  3.8 acres 


 Disturbed area that is characterized as impervious (i.e., access roads, staging, 
parking):  0 acres 


Since no change in impervious area occurs during construction, and grading will be done to 
generally match the pre-construction drainage conditions, no increase in stormwater velocity or 
peak volumetric flow rate will occur.  Thus, no stormwater flow calculations were necessary to 
protect downstream properties or wetlands. 
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3.0 Construction Stormwater BMPs 


3.1 THE 12 BMP ELEMENTS 


Planned BMPs are shown on Drawings G-3 and G-4 of EDR Addendum 1.  Construction BMPs 
are described in detail in Attachment 1E.1. 


3.1.1 Element #1 – Mark Clearing Limits 


To protect adjacent properties and to reduce the area of soil exposed to construction, the limits 
of construction will be clearly marked before land-disturbing activities begin.  Trees that are to 
be preserved, as well as all sensitive areas and their buffers, shall be clearly delineated, both in 
the field and on the plans.  In general, natural vegetation and native topsoil shall be retained in 
an undisturbed state to the maximum extent possible.  The BMPs relevant to marking the 
clearing limits that will be applied to this project include: 


 Preserving Natural Vegetation (BMP C101) 


 High Visibility Plastic or Metal Fence (BMP C103) 


Temporary chain-link fence will be installed around the contractor staging area and along the 
western boundary of the work area before any construction work begins.  Combined with the 
existing fence, it will mark the extent of the work area.  Natural vegetation will be preserved 
outside the delineated work area.  The uphill extent of the mixing pad on the Landfill cap will be 
marked with survey flags.  Existing vegetation uphill of the marked extent will be preserved.  
The perimeter of Wetland A and Wetland B will be delineated with survey flags.  


3.1.2 Element #2 – Establish Construction Access 


Construction access or activities occurring on unpaved areas will be minimized where 
necessary, access points will be stabilized to minimize the tracking of sediment onto public 
roads, and wheel washing, street sweeping, and street cleaning will be employed to prevent 
sediment from entering State waters if necessary.  All wash wastewater will be controlled on site 
and will not be discharged to surface waters.  The specific BMPs related to establishing 
construction access that may be used on this project include: 


 Stabilized Construction Entrance (BMP C105) 


 Wheel Wash (BMP C106) 


 Construction Road/Parking Area Stabilization (BMP C107) 


There will be only one access road to the work area from Fife Way.  The access road will be 
stabilized with a layer of crushed rock during contractor mobilization.  A wheel wash will be 
available on-site for the duration of the construction work, if necessary.  To control sediments 
that may be brought onto the public roadway, the road will be cleaned at the end of each 
working day or more frequently in wet weather.  All wastewater generated from washing will 
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either be infiltrated during barrier wall construction or transported to the on-site stormwater 
detention pond. 


3.1.3 Element #3 – Control Flow Rates 


Because the height of the containment berms (6 inches) is higher than the rainfall depth of a 
100-year, 24-hour storm event (4.1 inches; Pierce County Surface Water Management 2008), 
stormwater runoff is expected to be fully contained within the disturbed area.  As a result, no 
increase in the volume, velocity, and peak flow rate of stormwater runoff from the work area is 
expected to occur.  Therefore, no BMPs for control of flow rates will be necessary. 


The project Site is located west of the Cascade Mountain Crest.  Therefore, the project must 
comply with Minimum Requirement 7 (Ecology 2005).  


3.1.4 Element #4 – Install Sediment Controls 


Because there will be zero discharge of stormwater runoff from the disturbed area, no BMPs for 
sediment controls will be necessary during construction.  Containment berms will be wrapped in 
plastic sheeting to prevent erosion and release of sediments.  Based on Site conditions at the 
end of construction, silt fence (BMP C233) or similar filtration features may be installed to filter 
the stormwater runoff before leaving the property. 


3.1.5 Element #5 – Stabilize Soils 


Exposed and unworked soils will be stabilized with the application of effective BMPs to prevent 
erosion throughout the life of the project.  The specific BMPs for soil stabilization that may be 
used on this project include the following: 


 Temporary and Permanent Seeding (BMP C120) 


 Mulching (BMP C121) 


 Nets and Blankets (BMP C122) 


 Plastic Covering (BMP C123) 


 Sodding (BMP C124) 


 Topsoiling (BMP C125) 


 Polyacrylamide (PAM) for Soil Erosion Protection (BMP C126) 


 Surface Roughening (BMP C130) 


 Gradient Terraces (BMP C131) 


 Dust Control (BMP C140) 


 Materials on Hand (BMP C150) 
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The project Site is located west of the Cascade Mountain Crest.  As such, no soils, including 
open trenches, will remain exposed and unworked for more than 7 days during the dry season 
(May 1 to September 30) and for more than 2 days during the wet season (October 1 to April 
30).  Regardless of the time of year, all soils will be stabilized at the end of the shift before a 
holiday or non-working weekend days if needed, based on weather forecasts.   


In general, cut-and-fill slopes will be stabilized as soon as possible and soil stockpiles will be 
temporarily covered with plastic sheeting.  Stockpiled soils will be stabilized from erosion, 
protected with sediment trapping measures, and, where possible, be located away from 
waterways and drainage channels.  


The Contractor and the Engineer will choose one or more of the above BMPs based on the time 
of year, Site conditions, and the estimated duration of work activities.  Stormwater containment 
berms will be covered with 10 mil plastic sheeting.  All stockpiled soils will be stabilized from 
erosion, protected with sediment trapping measures, and where possible, be located away from 
drainage channels.  Once grading is completed, a mulch and hydroseed application will be 
performed to reintroduce vegetation across disturbed soils.   


3.1.6 Element #6 – Protect Slopes 


All cut and fill slopes will be designed, constructed, and protected in a manner that minimizes 
erosion.  The following specific BMPs will be used to protect slopes for this project: 


 Interceptor Dike and Swale (BMP C200);  


 Pipe Slope Drains (BMP C204)  


 Outlet Protection (BMP C209)  


 Materials on Hand (BMP C150) 


The run-on to the disturbed area will be intercepted by a containment berm, collected in a pipe, 
and diverted to areas downslope of the disturbed area.  The pipe will collect run-on on the uphill 
side of the containment berm upslope of the mixing pad.  The pipe inlet will be protected from 
erosion.  The pipe will penetrate the containment berm on the outer edge of the perimeter 
access road.  On the west side of the Landfill, the pipe will also penetrate a third containment 
berm next to the agricultural ditch.  The interceptor dikes and pipe slope drains have been 
designed based on guidelines in BMPs C200 and C204. 


3.1.7 Element #7 – Protect Drain Inlets 


Because there are no storm drain inlets on or near the work area that could potentially receive 
stormwater runoff from the work area, no BMPs for protection of drain inlets will be necessary. 


3.1.8 Element #8 – Stabilize Channels and Outlets 


During construction, stormwater runoff from the undisturbed portion of the Landfill cap will drain 
directly to adjacent undisturbed areas or to agricultural ditches.  As noted previously, drain 
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piping will be used to direct the clean runoff through the work area.  If necessary, at the pipe 
discharge, appropriate outlet protection will be selected based upon guidelines in BMP C209 
(Outlet Protection). 


3.1.9 Element #9 – Control Pollutants 


All pollutants, including waste materials and demolition debris, that occur on-site will be handled 
and disposed of in a manner that does not cause contamination of stormwater.  Good 
housekeeping and preventative measures will be taken to ensure that the Site will be kept 
clean, well organized, and free of debris.  (Refer to the Spill Prevention and Containment Plan, 
Appendix 1D to the EDR Addendum 1 for details regarding storage and handling of oil and 
chemical products.)  If required, BMPs will be implemented to control the following potential 
sources of pollutants: 


Chemicals Associated with Vehicle Maintenance and Repair 


 All on-site fuel storage tank(s) will have secondary containment and will be placed in 
fully contained area. 


 All vehicles and construction equipment will be inspected regularly to detect any 
leaks or spills, and to identify maintenance needs to prevent leaks or spills. 


 Spill prevention measures, such as drip pans, will be used when conducting 
maintenance and repair of vehicles or equipment. 


 When performing emergency repairs, temporary plastic will be placed beneath, and, 
if raining, over the vehicle. 


 Contaminated surfaces will be cleaned immediately following any discharge or spill 
incident. 


 The provisions of the Spill Prevention and Containment Plan will be followed. 


Wastewater 


 Portable sanitation facilities will be firmly secured, regularly maintained, and emptied 
by vacuum trucks. 


 If BMP C106 (Wheel Wash) is implemented, wheel wash or tire bath wastewater will 
be collected and incorporated into the slurry wall or discharged to the existing 
infiltration/detention pond.  Any water not infiltrated by the end of the project will be 
tested and disposed off-site in an appropriate facility. 


Arsenic-contaminated Groundwater 


 Arsenic-contaminated groundwater will only be encountered in disturbed areas 
where stormwater runoff is fully contained.  
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3.1.10 Element #10 – Control Dewatering 


If high groundwater table or rainfall requires an excavated trench to be dewatered, water will be 
pumped from the trench to the existing stormwater infiltration/detention pond north of the 
Landfill.  Any accumulated water that remains at the end of construction will be tested and 
disposed off-site in an appropriate facility. 


3.1.11 Element #11 – Maintain BMPs 


The applied temporary erosion and sediment control BMPs, if any, will be visually inspected at 
least once a week and within 24 hours of any rainfall event.  All temporary BMPs will be 
maintained and repaired as needed to assure continued performance of their intended function.  
All temporary BMPs will be removed within 30 days after the final Site stabilization is achieved 
or after the temporary BMPs are no longer needed.  Disturbed soil resulting from removal of 
BMPs or vegetation will be permanently stabilized. 


3.1.12 Element #12 – Manage the Project 


The construction will be managed in accordance with the following key project components: 


 The major earthwork will be conducted in the dry season (between July and 
September). 


 The construction will be phased to minimize the amount of exposed soil at any one 
time. 


 Once earthwork is completed in any area, the exposed soil in this area will be 
immediately stabilized per BMP C 162 (Scheduling). 


 Inspection of BMPs will be conducted by a person knowledgeable in the principles 
and practices of erosion and sediment control. 


 A Certified Erosion and Sediment Control Lead will be on-call at all times. 


 Whenever inspection and/or monitoring reveals that the BMPs identified in this 
SWPPP are inadequate, appropriate BMPs or design changes will be implemented 
as soon as possible.  


 This SWPPP shall be retained on-site. 


 When a change is made in the design, construction, operation, or maintenance that 
has, or could have, a significant effect on the zero stormwater discharge status at 
this construction site, this SWPPP will be modified as necessary. 


 If an inspection reveals that the SWPPP is ineffective in achieving zero discharge 
from disturbed areas or in eliminating or significantly minimizing pollutants in 
stormwater discharges from the construction site, this SWPPP shall be modified as 
necessary within seven (7) days of the inspection to include additional or modified 
BMPs designed to correct the identified problems. 
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3.2 SITE SPECIFIC BMPS 


Site specific BMPs are shown on Drawings G-3 and G-4 of the EDR Addendum 1.  


3.3 ADDITIONAL ADVANCED BMPS 


No additional advanced BMPs are expected to be used. 
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4.0 Construction Phasing and BMP Implementation 


The BMP implementation schedule will be driven by the construction schedule.  The following 
provides a sequential list of the currently proposed construction schedule milestones and the 
corresponding BMP implementation schedule.  The dates presented in this schedule may be 
revised as necessary to address changed conditions or other unforeseen events; the items 
included in the schedule will not be changed.  BMPs will be installed in each disturbed area prior 
to any soil-disturbing activity. 


 Equipment Mobilization     7/6 to 7/11 


 BMP Installation      7/9 to 7/18 


 Test Trenches      7/19 to 7/21 


 Barrier Wall Installation     7/21 to 8/29 


 Groundwater Interceptor Trench Construction  8/4 to 8/20 


 Infiltration Pond Construction    8/20 to 8/28 


 Landfill Cap Restoration     8/31 to 9/17 


 Site Grading and Hydroseeding    9/23 to 9/25 


 Cleanup and Demobilization    9/21 to 9/25 


 Weekly Hydroseed Monitoring    9/25 + 26 weeks 
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5.0 Pollution Prevention Team  


5.1 ROLES AND RESPONSIBILITIES 


The pollution prevention team consists of personnel responsible for implementation of the 
SWPPP, including the following: 


 Certified Erosion and Sediment Control Lead (CESCL) – to be called upon in case of 
failure of any erosion and sediment control measures. 


 Resident Engineer – primary contractor contact; site representative for the Owner; 
responsible for site inspections of BMPs and issuing instructions and drawings to the 
contractor's site supervisor or representative. 


 Emergency Ecology Contact – individual to be contacted at Ecology in case of 
emergency. 


 Emergency Owner Contact – individual that is the Owner or representative of the 
Owner to be contacted in the case of an emergency. 


 Non-Emergency Ecology Contact – individual at Ecology that can be contacted if 
required. 


 Monitoring Personnel – personnel responsible for conducting water quality 
monitoring; for most sites this person is also the Certified Erosion and Sediment 
Control Lead. 


5.2 TEAM MEMBERS 


Names and contact information for those identified as members of the pollution prevention team 
are provided in the following table. 


Title Name(s) Phone Number


Certified Erosion and Sediment 
Control Lead (CESCL) 


Toni Olson 206-342-1760 


Resident Engineer Miao Zhang 206-342-1760 


Emergency Ecology Contact 24-Hour Emergency Response 425-649-7000 


Emergency Owner Contact Dan Silver 360-754-9343 


Non-Emergency Ecology Contact Dom Reale 360-407-6266 


Monitoring Personnel Toni Olson 206-342-1760 
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6.0 Site Inspections and Monitoring 


Monitoring includes visual inspection and documentation of the inspection and monitoring 
findings in a Site log book (see Section 7.0).   


6.1 SITE INSPECTION 


All BMPs will be inspected, maintained, and repaired as needed to assure continued 
performance of their intended function.  Inspections will be conducted by or under the direction 
of the Resident Engineer.  The name and contact information for the Resident Engineer is 
provided in Section 5 of this SWPPP. 


The Site inspector will evaluate and document the effectiveness of the installed BMPs and 
determine if it is necessary to repair or replace any of the BMPs.  All maintenance and repairs 
will be documented in the Site log book or forms provided in this document.  All new BMPs or 
design changes will be documented in the SWPPP as soon as possible.  Site inspections will be 
conducted at least once a week and within 24 hours following any rainfall event.  Stormwater 
quality from the undisturbed portion of the Landfill cap will be inspected for turbidity during 
rainfall events occurring while construction work is underway.   


6.2 STORMWATER QUALITY MONITORING 


Under normal precipitation conditions, stormwater in the disturbed area is expected to be 
contained within the disturbed area and incorporated into the slurry wall.  If stormwater 
accumulates in the disturbed area, accumulated stormwater will be transferred to the existing 
infiltration/detention pond to the north of the Landfill.  Therefore, stormwater quality monitoring 
will not be performed. 
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7.0 Reporting and Recordkeeping 


7.1 RECORDKEEPING 


7.1.1 Site Log Book 


A Site log book will be maintained for all on-site construction activities and will include: 


 A record of the implementation of the SWPPP 


 Site inspection forms 


An inspection form is included in Attachment 1E.2. 


7.1.2 Records Retention 


The Site log book, inspection forms, the SWPPP, and any other relevant documentation will be 
retained during the life of the construction project and for a minimum of 3 years after 
construction. 


7.1.3 Access to Plans and Records 


The SWPPP and Site log book will be retained on-site or within reasonable access to the 
construction Site, and will be made immediately available upon request to Ecology or to 
representatives of local jurisdictions.  A copy of this SWPPP will be provided to Ecology within 
14 days of receipt of a written request for the SWPPP from Ecology.  A copy of the SWPPP or 
access to the SWPPP will be provided to the public within a reasonable amount of time when 
requested in writing. 


7.1.4 Updating the SWPPP 


This SWPPP will be modified if the SWPPP is determined to be ineffective in achieving zero 
discharge from disturbed areas, in eliminating or significantly minimizing pollutants in 
stormwater discharges from the Site, or there has been a change in design, construction, 
operation, or maintenance at the Site that has a significant effect on the discharge, or potential 
for discharge, of pollutants to the waters of the State.  The SWPPP will be modified within seven 
days of determination based on inspection(s) that additional or modified BMPs are necessary to 
correct problems identified, and an updated timeline for BMP implementation will be prepared. 


7.2 NOTIFICATION OF DISCHARGE 


7.2.1 Discharge Monitoring Reports  


No discharge monitoring reports are expected to be completed.   
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7.2.2 Notification of Discharge  


If there is discharge from the work area and it causes a potential threat to human health or the 
environment, the following steps will be taken: 


1. Ecology will be immediately notified. 


2. Immediate action will be taken to sample and control the discharge and to correct the 
problem.  If applicable, sampling and analysis results will be submitted to Ecology 
within 5 days of the initial discharge. 


3. A detailed written report describing the discharge will be submitted to Ecology within 
5 days, unless requested otherwise by Ecology. 
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4.1 Source Control BMPs 
BMP C101:  Preserving Natural Vegetation 
Purpose The purpose of preserving natural vegetation is to reduce erosion wherever 


practicable.  Limiting site disturbance is the single most effective method
for reducing erosion.  For example, conifers can hold up to about 50 
percent of all rain that falls during a storm.  Up to 20-30 percent of this rain 
may never reach the ground but is taken up by the tree or evaporates.
Another benefit is that the rain held in the tree can be released slowly to the 
ground after the storm.


Conditions of Use � Natural vegetation should be preserved on steep slopes, near 
perennial and intermittent watercourses or swales, and on building 
sites in wooded areas. 


� As required by local governments.


Design and 
Installation
Specifications


Natural vegetation can be preserved in natural clumps or as individual 
trees, shrubs and vines. 


The preservation of individual plants is more difficult because heavy 
equipment is generally used to remove unwanted vegetation.  The points 
to remember when attempting to save individual plants are:


� Is the plant worth saving?  Consider the location, species, size, age, 
vigor, and the work involved. Local governments may also have
ordinances to save natural vegetation and trees.


� Fence or clearly mark areas around trees that are to be saved.  It is 
preferable to keep ground disturbance away from the trees at least as 
far out as the dripline.


Plants need protection from three kinds of injuries:


� Construction Equipment - This injury can be above or below the 
ground level.  Damage results from scarring, cutting of roots, and 
compaction of the soil.  Placing a fenced buffer zone around plants to 
be saved prior to construction can prevent construction equipment
injuries.


� Grade Changes - Changing the natural ground level will alter grades, 
which affects the plant's ability to obtain the necessary air, water, and 
minerals.  Minor fills usually do not cause problems although 
sensitivity between species does vary and should be checked.  Trees 
can tolerate fill of 6 inches or less.  For shrubs and other plants, the fill
should be less.


When there are major changes in grade, it may become necessary to 
supply air to the roots of plants. This can be done by placing a layer of 
gravel and a tile system over the roots before the fill is made.  A tile 
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system protects a tree from a raised grade.  The tile system should be 
laid out on the original grade leading from a dry well around the tree 
trunk.  The system should then be covered with small stones to allow 
air to circulate over the root area.


Lowering the natural ground level can seriously damage trees and 
shrubs. The highest percentage of the plant roots are in the upper 12 
inches of the soil and cuts of only 2-3 inches can cause serious injury.
To protect the roots it may be necessary to terrace the immediate area 
around the plants to be saved.  If roots are exposed, construction of 
retaining walls may be needed to keep the soil in place.  Plants can 
also be preserved by leaving them on an undisturbed, gently sloping 
mound.  To increase the chances for survival, it is best to limit grade 
changes and other soil disturbances to areas outside the dripline of the 
plant.


� Excavations - Protect trees and other plants when excavating for 
drainfields, power, water, and sewer lines.  Where possible, the 
trenches should be routed around trees and large shrubs.  When this is 
not possible, it is best to tunnel under them.  This can be done with 
hand tools or with power augers. If it is not possible to route the 
trench around plants to be saved, then the following should be 
observed:


Cut as few roots as possible.  When you have to cut, cut clean.  Paint 
cut root ends with a wood dressing like asphalt base paint. 


Backfill the trench as soon as possible.


Tunnel beneath root systems as close to the center of the main trunk to 
preserve most of the important feeder roots. 


Some problems that can be encountered with a few specific trees are: 


� Maple, Dogwood, Red alder, Western hemlock, Western red cedar, 
and Douglas fir do not readily adjust to changes in environment and 
special care should be taken to protect these trees. 


� The windthrow hazard of Pacific silver fir and madronna is high, while 
that of Western hemlock is moderate.  The danger of windthrow 
increases where dense stands have been thinned.  Other species (unless 
they are on shallow, wet soils less than 20 inches deep) have a low 
windthrow hazard.


� Cottonwoods, maples, and willows have water-seeking roots.  These 
can cause trouble in sewer lines and infiltration fields.  On the other 
hand, they thrive in high moisture conditions that other trees would 
not.


� Thinning operations in pure or mixed stands of Grand fir, Pacific silver 
fir, Noble fir, Sitka spruce, Western red cedar, Western hemlock,
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Pacific dogwood, and Red alder can cause serious disease problems.
Disease can become established through damaged limbs, trunks, roots, 
and freshly cut stumps.  Diseased and weakened trees are also
susceptible to insect attack. 


Maintenance
Standards


� Inspect flagged and/or fenced areas regularly to make sure flagging or 
fencing has not been removed or damaged.  If the flagging or fencing 
has been damaged or visibility reduced, it shall be repaired or 
replaced immediately and visibility restored. 


� If tree roots have been exposed or injured, “prune” cleanly with an 
appropriate pruning saw or lopers directly above the damaged roots 
and recover with native soils.  Treatment of sap flowing trees (fir, 
hemlock, pine, soft maples) is not advised as sap forms a natural 
healing barrier. 
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BMP C103: High Visibility Plastic or Metal Fence 
Purpose Fencing is intended to:  (1) restrict clearing to approved limits; (2) prevent 


disturbance of sensitive areas, their buffers, and other areas required to be
left undisturbed; (3) limit construction traffic to designated construction 
entrances or roads; and, (4) protect areas where marking with survey tape 
may not provide adequate protection. 


Conditions of Use To establish clearing limits, plastic or metal fence may be used: 


� At the boundary of sensitive areas, their buffers, and other areas 
required to be left uncleared. 


� As necessary to control vehicle access to and on the site. 


Design and 
Installation
Specifications


� High visibility plastic fence shall be composed of a high-density 
polyethylene material and shall be at least four feet in height.  Posts 
for the fencing shall be steel or wood and placed every 6 feet on 
center (maximum) or as needed to ensure rigidity.  The fencing shall 
be fastened to the post every six inches with a polyethylene tie.  On 
long continuous lengths of fencing, a tension wire or rope shall be 
used as a top stringer to prevent sagging between posts.  The fence 
color shall be high visibility orange.  The fence tensile strength shall 
be 360 lbs./ft. using the ASTM D4595 testing method. 


� Metal fences shall be designed and installed according to the 
manufacturer's specifications. 


� Metal fences shall be at least 3 feet high and must be highly visible. 


� Fences shall not be wired or stapled to trees. 


Maintenance
Standards


� If the fence has been damaged or visibility reduced, it shall be 
repaired or replaced immediately and visibility restored.
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BMP C105:  Stabilized Construction Entrance
Purpose Construction entrances are stabilized to reduce the amount of sediment


transported onto paved roads by vehicles or equipment by constructing a 
stabilized pad of quarry spalls at entrances to construction sites. 


Conditions of Use Construction entrances shall be stabilized wherever traffic will be leaving
a construction site and traveling on paved roads or other paved areas 
within 1,000 feet of the site. 
On large commercial, highway, and road projects, the designer should 
include enough extra materials in the contract to allow for additional
stabilized entrances not shown in the initial Construction SWPPP.  It is 
difficult to determine exactly where access to these projects will take 
place; additional materials will enable the contractor to install them where 
needed.


Design and 
Installation
Specifications


� See Figure 4.2 for details. Note: the 100’ minimum length of the 
entrance shall be reduced to the maximum practicable size when the 
size or configuration of the site does not allow the full length (100’).


� A separation geotextile shall be placed under the spalls to prevent 
fine sediment from pumping up into the rock pad.  The geotextile 
shall meet the following standards:


Grab Tensile Strength (ASTM D4751) 200 psi min. 


Grab Tensile Elongation (ASTM D4632) 30% max. 


Mullen Burst Strength (ASTM D3786-80a) 400 psi min. 


AOS (ASTM D4751) 20-45 (U.S. standard sieve size)


� Consider early installation of the first lift of asphalt in areas that will 
paved; this can be used as a stabilized entrance.  Also consider the 
installation of excess concrete as a stabilized entrance.  During large 
concrete pours, excess concrete is often available for this purpose. 


� Hog fuel (wood-based mulch) may be substituted for or combined with 
quarry spalls in areas that will not be used for permanent roads. Hog 
fuel is generally less effective at stabilizing construction entrances and 
should be used only at sites where the amount of traffic is very limited.
Hog fuel is not recommended for entrance stabilization in urban areas. 
The effectiveness of hog fuel is highly variable and it generally 
requires more maintenance than quarry spalls.  The inspector may at 
any time require the use of quarry spalls if the hog fuel is not 
preventing sediment from being tracked onto pavement or if the hog 
fuel is being carried onto pavement.  Hog fuel is prohibited in 
permanent roadbeds because organics in the subgrade soils cause 
degradation of the subgrade support over time.


� Fencing (see BMPs C103 and C104) shall be installed as necessary to 
restrict traffic to the construction entrance.
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� Whenever possible, the entrance shall be constructed on a firm, 
compacted subgrade.  This can substantially increase the effectiveness 
of the pad and reduce the need for maintenance. 


Maintenance
Standards


� Quarry spalls (or hog fuel) shall be added if the pad is no longer in 
accordance with the specifications.


� If the entrance is not preventing sediment from being tracked onto 
pavement, then alternative measures to keep the streets free of
sediment shall be used.  This may include street sweeping, an increase 
in the dimensions of the entrance, or the installation of a wheel wash.


� Any sediment that is tracked onto pavement shall be removed by 
shoveling or street sweeping.  The sediment collected by sweeping
shall be removed or stabilized on site.  The pavement shall not be 
cleaned by washing down the street, except when sweeping is 
ineffective and there is a threat to public safety.  If it is necessary to 
wash the streets, the construction of a small sump shall be considered.
The sediment would then be washed into the sump where it can be 
controlled.


� Any quarry spalls that are loosened from the pad, which end up on the 
roadway shall be removed immediately.


� If vehicles are entering or exiting the site at points other than the 
construction entrance(s), fencing (see BMPs C103 and C104) shall be 
installed to control traffic.


� Upon project completion and site stabilization, all construction 
accesses intended as permanent access for maintenance shall be 
permanently stabilized. 


Figure 4.2 – Stabilized Construction Entrance


15’ m
in.
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BMP C106:  Wheel Wash 
Purpose Wheel washes reduce the amount of sediment transported onto paved 


roads by motor vehicles. 


Conditions of Use When a stabilized construction entrance (see BMP C105) is not preventing 
sediment from being tracked onto pavement.


� Wheel washing is generally an effective BMP when installed with 
careful attention to topography.  For example, a wheel wash can be 
detrimental if installed at the top of a slope abutting a right-of-way 
where the water from the dripping truck can run unimpeded into the 
street.


� Pressure washing combined with an adequately sized and surfaced pad 
with direct drainage to a large 10-foot x 10-foot sump can be very 
effective.


Design and 
Installation
Specifications


Suggested details are shown in Figure 4.3. The Local Permitting
Authority may allow other designs.  A minimum of 6 inches of asphalt 
treated base (ATB) over crushed base material or 8 inches over a good 
subgrade is recommended to pave the wheel wash. 


Use a low clearance truck to test the wheel wash before paving.  Either a 
belly dump or lowboy will work well to test clearance. 


Keep the water level from 12 to 14 inches deep to avoid damage to truck 
hubs and filling the truck tongues with water. 


Midpoint spray nozzles are only needed in extremely muddy conditions. 


Wheel wash systems should be designed with a small grade change, 6 to 
12 inches for a 10-foot-wide pond, to allow sediment to flow to the low 
side of pond to help prevent re-suspension of sediment.  A drainpipe with 
a 2- to 3-foot riser should be installed on the low side of the pond to allow 
for easy cleaning and refilling.  Polymers may be used to promote 
coagulation and flocculation in a closed-loop system.  Polyacrylamide
(PAM) added to the wheel wash water at a rate of 0.25 - 0.5 pounds per 
1,000 gallons of water increases effectiveness and reduces cleanup time.
If PAM is already being used for dust or erosion control and is being 
applied by a water truck, the same truck can be used to change the wash 
water.


Maintenance
Standards


The wheel wash should start out the day with fresh water. 


The wash water should be changed a minimum of once per day.  On 
large earthwork jobs where more than 10-20 trucks per hour are 
expected, the wash water will need to be changed more often.


Wheel wash or tire bath wastewater shall be discharged to a separate on-
site treatment system, such as closed-loop recirculation or land 
application, or to the sanitary sewer with proper local sewer district 
approval.
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Water level
Elevation View


1:1 Slope


Wheel Wash Plan


1:1
Slope


5:1
Slope


5:1
Slope


2%
Slope


2%
Slope


2" Schedule 40
1 ½" schedule 40 for sprayers


Section A-A
N.T.S.


Figure 4.3 Wheel Wash


Notes:
1. Asphalt construction entrance 6 in. asphalt treated base (ATB).
2. 3-inch trash pump with floats on the suction hose.
3. Midpoint spray nozzles, if needed.
4. 6-inch sewer pipe with butterfly valves.  Bottom one is a drain.  Locate top pipe’s invert 1 foot 


above bottom of wheel wash. 
5. 8 foot x 8 foot sump with 5 feet of catch.  Build so can be cleaned with trackhoe. 
6. Asphalt curb on the low road side to direct water back to pond. 
7. 6-inch sleeve under road.
8. Ball valves.
9. 15 foot. ATB apron to protect ground from splashing water. 
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BMP C107:  Construction Road/Parking Area Stabilization 
Purpose Stabilizing subdivision roads, parking areas, and other onsite vehicle 


transportation routes immediately after grading reduces erosion caused by 
construction traffic or runoff. 


Conditions of Use � Roads or parking areas shall be stabilized wherever they are constructed, 
whether permanent or temporary, for use by construction traffic. 


� Fencing (see BMPs C103 and C104) shall be installed, if necessary, to 
limit the access of vehicles to only those roads and parking areas that 
are stabilized.


Design and 
Installation
Specifications


� On areas that will receive asphalt as part of the project, install the first
lift as soon as possible. 


� A 6-inch depth of 2- to 4-inch crushed rock, gravel base, or crushed 
surfacing base course shall be applied immediately after grading or 
utility installation.  A 4-inch course of asphalt treated base (ATB) may
also be used, or the road/parking area may be paved.  It may also be 
possible to use cement or calcium chloride for soil stabilization.  If 
cement or cement kiln dust is used for roadbase stabilization, pH 
monitoring and BMPs are necessary to evaluate and minimize the 
effects on stormwater.  If the area will not be used for permanent roads, 
parking areas, or structures, a 6-inch depth of hog fuel may also be 
used, but this is likely to require more maintenance.  Whenever
possible, construction roads and parking areas shall be placed on a firm,
compacted subgrade.


� Temporary road gradients shall not exceed 15 percent.  Roadways shall 
be carefully graded to drain.  Drainage ditches shall be provided on each 
side of the roadway in the case of a crowned section, or on one side in the 
case of a super-elevated section.  Drainage ditches shall be directed to a 
sediment control BMP.


� Rather than relying on ditches, it may also be possible to grade the road 
so that runoff sheet-flows into a heavily vegetated area with a well-
developed topsoil.  Landscaped areas are not adequate.  If this area has at 
least 50 feet of vegetation, then it is generally preferable to use the 
vegetation to treat runoff, rather than a sediment pond or trap.  The 50 
feet shall not include wetlands.  If runoff is allowed to sheetflow through
adjacent vegetated areas, it is vital to design the roadways and parking 
areas so that no concentrated runoff is created.


� Storm drain inlets shall be protected to prevent sediment-laden water
entering the storm drain system (see BMP C220).


Maintenance
Standards


� Inspect stabilized areas regularly, especially after large storm events. 
� Crushed rock, gravel base, hog fuel, etc. shall be added as required to 


maintain a stable driving surface and to stabilize any areas that have 
eroded.


� Following construction, these areas shall be restored to pre-construction 
condition or better to prevent future erosion. 
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BMP C120: Temporary and Permanent Seeding 
Purpose Seeding is intended to reduce erosion by stabilizing exposed soils.  A 


well-established vegetative cover is one of the most effective methods of 
reducing erosion. 


Conditions of Use � Seeding may be used throughout the project on disturbed areas that
have reached final grade or that will remain unworked for more than 
30 days. 


� Channels that will be vegetated should be installed before major
earthwork and hydroseeded with a Bonded Fiber Matrix.  The 
vegetation should be well established (i.e., 75 percent cover) before 
water is allowed to flow in the ditch.  With channels that will have 
high flows, erosion control blankets should be installed over the 
hydroseed.  If vegetation cannot be established from seed before water 
is allowed in the ditch, sod should be installed in the bottom of the 
ditch over hydromulch and blankets. 


� Retention/detention ponds should be seeded as required. 


� Mulch is required at all times because it protects seeds from heat, 
moisture loss, and transport due to runoff.


� All disturbed areas shall be reviewed in late August to early September
and all seeding should be completed by the end of September.
Otherwise, vegetation will not establish itself enough to provide more
than average protection. 


� At final site stabilization, all disturbed areas not otherwise vegetated or 
stabilized shall be seeded and mulched.  Final stabilization means the 
completion of all soil disturbing activities at the site and the 
establishment of a permanent vegetative cover, or equivalent 
permanent stabilization measures (such as pavement, riprap, gabions 
or geotextiles) which will prevent erosion. 


Design and 
Installation
Specifications


� Seeding should be done during those seasons most conducive to 
growth and will vary with the climate conditions of the region.
Local experience should be used to determine the appropriate 
seeding periods. 


� The optimum seeding windows for western Washington are April 1 
through June 30 and September 1 through October 1.  Seeding that 
occurs between July 1 and August 30 will require irrigation until 75 
percent grass cover is established.  Seeding that occurs between 
October 1 and March 30 will require a mulch or plastic cover until 
75 percent grass cover is established.


� To prevent seed from being washed away, confirm that all required 
surface water control measures have been installed.
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� The seedbed should be firm and rough.  All soil should be roughened 
no matter what the slope.  If compaction is required for engineering 
purposes, slopes must be track walked before seeding.  Backblading or 
smoothing of slopes greater than 4:1 is not allowed if they are to be 
seeded.


� New and more effective restoration-based landscape practices rely on 
deeper incorporation than that provided by a simple single-pass 
rototilling treatment. Wherever practical the subgrade should be 
initially ripped to improve long-term permeability, infiltration, and 
water inflow qualities.  At a minimum, permanent areas shall use soil 
amendments to achieve organic matter and permeability performance
defined in engineered soil/landscape systems.  For systems that are 
deeper than 8 inches the rototilling process should be done in multiple 
lifts, or the prepared soil system shall be prepared properly and then 
placed to achieve the specified depth.


� Organic matter is the most appropriate form of “fertilizer” because it 
provides nutrients (including nitrogen, phosphorus, and potassium) in 
the least water-soluble form.  A natural system typically releases 2-10 
percent of its nutrients annually.  Chemical fertilizers have since been 
formulated to simulate what organic matter does naturally. 


� In general, 10-4-6 N-P-K (nitrogen-phosphorus-potassium) fertilizer 
can be used at a rate of 90 pounds per acre.  Slow-release fertilizers 
should always be used because they are more efficient and have fewer 
environmental impacts.  It is recommended that areas being seeded for 
final landscaping conduct soil tests to determine the exact type and 
quantity of fertilizer needed.  This will prevent the over-application of
fertilizer.  Fertilizer should not be added to the hydromulch machine
and agitated more than 20 minutes before it is to be used.  If agitated 
too much, the slow-release coating is destroyed. 


� There are numerous products available on the market that take the 
place of chemical fertilizers.  These include several with seaweed 
extracts that are beneficial to soil microbes and organisms.  If 100 
percent cottonseed meal is used as the mulch in hydroseed, chemical
fertilizer may not be necessary.  Cottonseed meal is a good source of 
long-term, slow-release, available nitrogen. 


� Hydroseed applications shall include a minimum of 1,500 pounds per 
acre of mulch with 3 percent tackifier.  Mulch may be made up of 100 
percent:  cottonseed meal; fibers made of wood, recycled cellulose, 
hemp, and kenaf; compost; or blends of these.  Tackifier shall be plant-
based, such as guar or alpha plantago, or chemical-based such as 
polyacrylamide or polymers.  Any mulch or tackifier product used 
shall be installed per manufacturer’s instructions.  Generally, mulches 
come in 40-50 pound bags. Seed and fertilizer are added at time of 
application.
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� Mulch is always required for seeding.  Mulch can be applied on top of 
the seed or simultaneously by hydroseeding. 


� On steep slopes, Bonded Fiber Matrix (BFM) or Mechanically Bonded 
Fiber Matrix  (MBFM) products should be used.  BFM/MBFM 
products are applied at a minimum rate of 3,000 pounds per acre of 
mulch with approximately 10 percent tackifier.  Application is made
so that a minimum of 95 percent soil coverage is achieved.  Numerous
products are available commercially and should be installed per 
manufacturer’s instructions.  Most products require 24-36 hours to 
cure before a rainfall and cannot be installed on wet or saturated soils.
Generally, these products come in 40-50 pound bags and include all 
necessary ingredients except for seed and fertilizer. 


BFMs and MBFMs have some advantages over blankets: 
� No surface preparation required;
� Can be installed via helicopter in remote areas; 
� On slopes steeper than 2.5:1, blanket installers may need to be roped 


and harnessed for safety; 


� They are at least $1,000 per acre cheaper installed. 


In most cases, the shear strength of blankets is not a factor when used on 
slopes, only when used in channels.  BFMs and MBFMs are good 
alternatives to blankets in most situations where vegetation establishment
is the goal. 
� When installing seed via hydroseeding operations, only about 1/3 of 


the seed actually ends up in contact with the soil surface.  This reduces 
the ability to establish a good stand of grass quickly.  One way to 
overcome this is to increase seed quantities by up to 50 percent. 


� Vegetation establishment can also be enhanced by dividing the 
hydromulch operation into two phases: 
1. Phase 1- Install all seed and fertilizer with 25-30 percent mulch


and tackifier onto soil in the first lift;
2. Phase 2- Install the rest of the mulch and tackifier over the first lift.


An alternative is to install the mulch, seed, fertilizer, and tackifier in one
lift.  Then, spread or blow straw over the top of the hydromulch at a rate of 
about 800-1000 pounds per acre.  Hold straw in place with a standard 
tackifier.  Both of these approaches will increase cost moderately but will 
greatly improve and enhance vegetative establishment.  The increased cost
may be offset by the reduced need for:


1. Irrigation
2. Reapplication of mulch
3. Repair of failed slope surfaces 
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This technique works with standard hydromulch (1,500 pounds per acre 
minimum) and BFM/MBFMs (3,000 pounds per acre minimum).


� Areas to be permanently landscaped shall provide a healthy topsoil 
that reduces the need for fertilizers, improves overall topsoil quality, 
provides for better vegetal health and vitality, improves hydrologic 
characteristics, and reduces the need for irrigation. This can be 
accomplished in a number of ways: 


Recent research has shown that the best method to improve till soils is 
to amend these soils with compost. The optimum mixture is 
approximately two parts soil to one part compost.  This equates to 4 
inches of compost mixed to a depth of 12 inches in till soils. Increasing
the concentration of compost beyond this level can have negative 
effects on vegetal health, while decreasing the concentrations can 
reduce the benefits of amended soils. Please note: The compost should 
meet specifications for Grade A quality compost in Ecology 
Publication 94-038. 


Other soils, such as gravel or cobble outwash soils, may require 
different approaches. Organics and fines easily migrate through the 
loose structure of these soils. Therefore, the importation of at least 6 
inches of quality topsoil, underlain by some type of filter fabric to 
prevent the migration of fines, may be more appropriate for these soils. 


Areas that already have good topsoil, such as undisturbed areas, do not 
require soil amendments.


� Areas that will be seeded only and not landscaped may need compost
or meal-based mulch included in the hydroseed in order to establish 
vegetation.  Native topsoil should be re-installed on the disturbed soil 
surface before application.


� Seed that is installed as a temporary measure may be installed by hand 
if it will be covered by straw, mulch, or topsoil.  Seed that is installed 
as a permanent measure may be installed by hand on small areas 
(usually less than 1 acre) that will be covered with mulch, topsoil, or 
erosion blankets.  The seed mixes listed below include recommended
mixes for both temporary and permanent seeding.  These mixes, with 
the exception of the wetland mix, shall be applied at a rate of 120 
pounds per acre.  This rate can be reduced if soil amendments or slow-
release fertilizers are used.  Local suppliers or the local conservation 
district should be consulted for their recommendations because the 
appropriate mix depends on a variety of factors, including location, 
exposure, soil type, slope, and expected foot traffic.  Alternative seed 
mixes approved by the local authority may be used. 
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Table 4.1 represents the standard mix for those areas where just a 
temporary vegetative cover is required. 


Table 4.1 
Temporary Erosion Control Seed Mix


% Weight % Purity % Germination
Chewings or annual blue grass


Festuca rubra var. commutata or  Poa anna
40 98 90


Perennial rye -
Lolium perenne


50 98 90


Redtop or colonial bentgrass
Agrostis alba or Agrostis tenuis


5 92 85


White dutch clover
Trifolium repens


5 98 90


Table 4.2 provides just one recommended possibility for landscaping seed.


Table 4.2 
Landscaping Seed Mix


% Weight % Purity % Germination
Perennial rye blend


Lolium perenne
70 98 90


Chewings and red fescue blend
Festuca rubra var. commutata


or  Festuca rubra


30 98 90


This turf seed mix in Table 4.3 is for dry situations where there is no need 
for much water.  The advantage is that this mix requires very little 
maintenance.


Table 4.3 
Low-Growing Turf Seed Mix


%  Weight % Purity % Germination
Dwarf tall fescue (several varieties)


Festuca arundinacea var.
45 98 90


Dwarf perennial rye (Barclay)
Lolium perenne var. barclay


30 98 90


Red fescue
 Festuca rubra


20 98 90


Colonial bentgrass
Agrostis tenuis


5 98 90


Table 4.4 presents a mix recommended for bioswales and other 
intermittently wet areas.


Table 4.4 
Bioswale Seed Mix* 


% Weight % Purity % Germination
Tall or meadow fescue


Festuca arundinacea or Festuca elatior
75-80 98 90


Seaside/Creeping bentgrass
 Agrostis palustris


10-15 92 85


Redtop bentgrass
Agrostis alba or Agrostis gigantea


5-10 90 80


* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix 
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The seed mix shown in Table 4.5 is a recommended low-growing, 
relatively non-invasive seed mix appropriate for very wet areas that are 
not regulated wetlands.  Other mixes may be appropriate, depending on 
the soil type and hydrology of the area.  Recent research suggests that
bentgrass (agrostis sp.) should be emphasized in wet-area seed mixes.
Apply this mixture at a rate of 60 pounds per acre.


Table 4.5 
Wet Area Seed Mix* 


% Weight % Purity % Germination
Tall or meadow fescue


Festuca arundinacea or
 Festuca elatior


60-70 98 90


Seaside/Creeping bentgrass
 Agrostis palustris


10-15 98 85


Meadow foxtail 
Alepocurus pratensis


10-15 90 80


Alsike clover
Trifolium hybridum


1-6 98 90


Redtop bentgrass
Agrostis alba


1-6 92 85


* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix 


The meadow seed mix in Table 4.6 is recommended for areas that will be 
maintained infrequently or not at all and where colonization by native 
plants is desirable.  Likely applications include rural road and utility right-
of-way.  Seeding should take place in September or very early October in 
order to obtain adequate establishment prior to the winter months.  The 
appropriateness of clover in the mix may need to be considered, as this can 
be a fairly invasive species.  If the soil is amended, the addition of clover 
may not be necessary. 


Table 4.6 
Meadow Seed Mix


% Weight % Purity % Germination
Redtop or Oregon bentgrass


Agrostis alba or Agrostis oregonensis
20 92 85


Red fescue
Festuca rubra


70 98 90


White dutch clover
Trifolium repens


10 98 90


Maintenance
Standards


� Any seeded areas that fail to establish at least 80 percent cover (100 
percent cover for areas that receive sheet or concentrated flows) shall 
be reseeded.  If reseeding is ineffective, an alternate method, such as 
sodding, mulching, or nets/blankets, shall be used.  If winter weather 
prevents adequate grass growth, this time limit may be relaxed at the 
discretion of the local authority when sensitive areas would otherwise 
be protected. 
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� After adequate cover is achieved, any areas that experience erosion 
shall be reseeded and protected by mulch.  If the erosion problem is 
drainage related, the problem shall be fixed and the eroded area 
reseeded and protected by mulch.


� Seeded areas shall be supplied with adequate moisture, but not watered 
to the extent that it causes runoff.
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BMP C121:  Mulching
Purpose The purpose of mulching soils is to provide immediate temporary


protection from erosion.  Mulch also enhances plant establishment by 
conserving moisture, holding fertilizer, seed, and topsoil in place, and 
moderating soil temperatures.  There is an enormous variety of mulches
that can be used.  Only the most common types are discussed in this 
section.


Conditions of Use As a temporary cover measure, mulch should be used: 


� On disturbed areas that require cover measures for less than 30 days. 


� As a cover for seed during the wet season and during the hot summer 
months.


� During the wet season on slopes steeper than 3H:1V with more than 10 
feet of vertical relief. 


� Mulch may be applied at any time of the year and must be refreshed 
periodically.


Design and 
Installation
Specifications


For mulch materials, application rates, and specifications, see Table 4.7.
Note: Thicknesses may be increased for disturbed areas in or near 
sensitive areas or other areas highly susceptible to erosion. 


Mulch used within the ordinary high-water mark of surface waters should 
be selected to minimize potential flotation of organic matter.  Composted
organic materials have higher specific gravities (densities) than straw, 
wood, or chipped material.


Maintenance
Standards


� The thickness of the cover must be maintained.


� Any areas that experience erosion shall be remulched and/or protected 
with a net or blanket.  If the erosion problem is drainage related, then 
the problem shall be fixed and the eroded area remulched. 
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Table 4.7 
Mulch Standards and Guidelines


Mulch
Material Quality Standards


Application
Rates Remarks


Straw Air-dried; free from
undesirable seed and 
coarse material.


2"-3" thick; 5 
bales per 1000 sf
or 2-3 tons per 
acre


Cost-effective protection when applied with adequate
thickness.  Hand-application generally requires greater 
thickness than blown straw. The thickness of straw may be 
reduced by half when used in conjunction with seeding.  In 
windy areas straw must be held in place by crimping, using a 
tackifier, or covering with netting.  Blown straw always has 
to be held in place with a tackifier as even light winds will 
blow it away. Straw, however, has several deficiencies that 
should be considered when selecting mulch materials. It 
often introduces and/or encourages the propagation of weed 
species and it has no significant long-term benefits.  Straw 
should be used only if mulches with long-term benefits are 
unavailable locally.  It should also not be used within the 
ordinary high-water elevation of surface waters (due to 
flotation).


Hydromulch No growth
inhibiting factors.


Approx. 25-30 
lbs per 1000 sf 
or 1500  - 2000 
lbs per acre 


Shall be applied with hydromulcher.  Shall not be used 
without seed and tackifier unless the application rate is at 
least doubled. Fibers longer than about ¾-1 inch clog 
hydromulch equipment.  Fibers should be kept to less than ¾ 
inch.


Composted
Mulch and
Compost


No visible water or 
dust during 
handling.  Must be 
purchased from
supplier with Solid
Waste Handling 
Permit (unless 
exempt).


2" thick min.;
approx. 100 tons 
per acre (approx. 
800 lbs per yard)


More effective control can be obtained by increasing 
thickness to 3".  Excellent mulch for protecting final grades 
until landscaping because it can be directly seeded or tilled 
into soil as an amendment.  Composted mulch has a coarser
size gradation than compost. It is more stable and practical 
to use in wet areas and during rainy weather conditions. 


Chipped Site 
Vegetation


Average size shall
be several inches.
Gradations from 
fines to 6 inches in 
length for texture, 
variation, and 
interlocking
properties.


2" minimum
thickness


This is a cost-effective way to dispose of debris from
clearing and grubbing, and it eliminates the problems
associated with burning.  Generally, it should not be used on 
slopes above approx. 10% because of its tendency to be 
transported by runoff. It is not recommended within 200 
feet of surface waters.  If seeding is expected shortly after 
mulch, the decomposition of the chipped vegetation may tie 
up nutrients important to grass establishment.


Wood-based
Mulch


No visible water or 
dust during 
handling.  Must be 
purchased from a 
supplier with a Solid
Waste Handling 
Permit or one 
exempt from solid
waste regulations.


2” thick; approx.
100 tons per acre
(approx. 800 lbs. 
per cubic yard)


This material is often called “hog or hogged fuel.”  It is 
usable as a material for Stabilized Construction Entrances 
(BMP C105) and as a mulch.  The use of mulch ultimately
improves the organic matter in the soil.  Special caution is 
advised regarding the source and composition of wood-
based mulches.  Its preparation typically does not provide 
any weed seed control, so evidence of residual vegetation in 
its composition or known inclusion of weed plants or seeds
should be monitored and prevented (or minimized).
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BMP C122:  Nets and Blankets 
Purpose Erosion control nets and blankets are intended to prevent erosion and hold 


seed and mulch in place on steep slopes and in channels so that vegetation 
can become well established.  In addition, some nets and blankets can be 
used to permanently reinforce turf to protect drainage ways during high 
flows.  Nets (commonly called matting) are strands of material woven into 
an open, but high-tensile strength net (for example, coconut fiber matting).
Blankets are strands of material that are not tightly woven, but instead 
form a layer of interlocking fibers, typically held together by a 
biodegradable or photodegradable netting (for example, excelsior or straw 
blankets). They generally have lower tensile strength than nets, but cover 
the ground more completely.  Coir (coconut fiber) fabric comes as both 
nets and blankets. 


Conditions of Use Erosion control nets and blankets should be used: 


� To aid permanent vegetated stabilization of slopes 2H:1V or greater 
and with more than 10 feet of vertical relief. 


� For drainage ditches and swales (highly recommended).  The 
application of appropriate netting or blanket to drainage ditches and 
swales can protect bare soil from channelized runoff while vegetation 
is established.  Nets and blankets also can capture a great deal of 
sediment due to their open, porous structure.  Synthetic nets and 
blankets can be used to permanently stabilize channels and may
provide a cost-effective, environmentally preferable alternative to 
riprap. 100 percent synthetic blankets manufactured for use in ditches 
may be easily reused as temporary ditch liners. 


Disadvantages of blankets include: 


� Surface preparation required;


� On slopes steeper than 2.5:1, blanket installers may need to be roped 
and harnessed for safety; 


� They cost at least $4,000-6,000 per acre installed. 


Advantages of blankets include: 


� Can be installed without mobilizing special equipment;


� Can be installed by anyone with minimal training; 


� Can be installed in stages or phases as the project progresses; 


� Seed and fertilizer can be hand-placed by the installers as they
progress down the slope; 


� Can be installed in any weather; 


� There are numerous types of blankets that can be designed with 
various parameters in mind.  Those parameters include: fiber blend, 
mesh strength, longevity, biodegradability, cost, and availability. 
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Design and 
Installation
Specifications


� See Figure 4.4 and Figure 4.5 for typical orientation and installation of 
blankets used in channels and as slope protection. Note: these are 
typical only; all blankets must be installed per manufacturer’s
installation instructions.


� Installation is critical to the effectiveness of these products.  If good 
ground contact is not achieved, runoff can concentrate under the 
product, resulting in significant erosion.


� Installation of Blankets on Slopes: 


1. Complete final grade and track walk up and down the slope. 


2. Install hydromulch with seed and fertilizer.


3. Dig a small trench, approximately 12 inches wide by 6 inches deep 
along the top of the slope. 


4. Install the leading edge of the blanket into the small trench and
staple approximately every 18 inches.  NOTE: Staples are 
metal,”U”-shaped, and a minimum of 6 inches long.  Longer 
staples are used in sandy soils.  Biodegradable stakes are also
available.


5. Roll the blanket slowly down the slope as installer walks 
backwards.  NOTE: The blanket rests against the installer’s legs.
Staples are installed as the blanket is unrolled.  It is critical that the 
proper staple pattern is used for the blanket being installed.  The 
blanket is not to be allowed to roll down the slope on its own as 
this stretches the blanket making it impossible to maintain soil
contact.  In addition, no one is allowed to walk on the blanket after 
it is in place.


6. If the blanket is not long enough to cover the entire slope length, 
the trailing edge of the upper blanket should overlap the leading 
edge of the lower blanket and be stapled.  On steeper slopes, this 
overlap should be installed in a small trench, stapled, and covered 
with soil.


� With the variety of products available, it is impossible to cover all the 
details of appropriate use and installation.  Therefore, it is critical that 
the design engineer consults the manufacturer's information and that a 
site visit takes place in order to insure that the product specified is 
appropriate. Information is also available at the following web sites: 


1. WSDOT: http://www.wsdot.wa.gov/eesc/environmental/


2. Texas Transportation Institute:
http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/contents.
htm
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� Jute matting must be used in conjunction with mulch (BMP C121).
Excelsior, woven straw blankets and coir (coconut fiber) blankets may
be installed without mulch.  There are many other types of erosion 
control nets and blankets on the market that may be appropriate in 
certain circumstances.


� In general, most nets (e.g., jute matting) require mulch in order to 
prevent erosion because they have a fairly open structure.  Blankets 
typically do not require mulch because they usually provide complete
protection of the surface.


� Extremely steep, unstable, wet, or rocky slopes are often appropriate 
candidates for use of synthetic blankets, as are riverbanks, beaches and 
other high-energy environments.  If synthetic blankets are used, the 
soil should be hydromulched first. 


� 100 percent biodegradable blankets are available for use in sensitive
areas.  These organic blankets are usually held together with a paper or 
fiber mesh and stitching which may last up to a year. 


� Most netting used with blankets is photodegradable, meaning they 
break down under sunlight (not UV stabilized).  However, this process 
can take months or years even under bright sun.  Once vegetation is 
established, sunlight does not reach the mesh.  It is not uncommon to 
find non-degraded netting still in place several years after installation.
This can be a problem if maintenance requires the use of mowers or 
ditch cleaning equipment.  In addition, birds and small animals can 
become trapped in the netting. 


Maintenance
Standards


� Good contact with the ground must be maintained, and erosion must
not occur beneath the net or blanket.


� Any areas of the net or blanket that are damaged or not in close contact 
with the ground shall be repaired and stapled.


� If erosion occurs due to poorly controlled drainage, the problem shall 
be fixed and the eroded area protected.
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Min. 2“
Overlap


Slope surface shall be smooth before
placement for proper soil contact.


Stapling pattern as per
manufacturer’s recommendations.


Do not stretch blankets/mattings tight -
allow the rolls to mold to any irregularities.


For slopes less than 3H:1V, rolls
may be placed in horizontal strips.


If there is a berm at the
top of slope, anchor
upslope of the berm.


Anchor in 6"x6" min. Trench
and staple at 12" intervals.


Min. 6" overlap.


Staple overlaps
max. 5" spacing.


Bring material down to a level area, turn
the end under 4" and staple at 12" intervals.


Lime, fertilize, and seed before installation.
Planting of shrubs, trees, etc. Should occur
after installation.


  
  


  


  


  


  


  


  


  


  


  


  


  


Figure 4.4 – Channel Installation Figure 4.4 – Channel Installation 
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Min. 2“
Overlap


Slope surface shall be smooth before
placement for proper soil contact.


Stapling pattern as per
manufacturer’s recommendations.


Do not stretch blankets/mattings tight -
allow the rolls to mold to any irregularities.


For slopes less than 3H:1V, rolls
may be placed in horizontal strips.


If there is a berm at the
top of slope, anchor
upslope of the berm.


Anchor in 6"x6" min. Trench
and staple at 12" intervals.


Min. 6" overlap.


Staple overlaps
max. 5" spacing.


Bring material down to a level area, turn
the end under 4" and staple at 12" intervals.


Lime, fertilize, and seed before installation.
Planting of shrubs, trees, etc. Should occur
after installation.


Figure 4.5 – Slope Installation 
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BMP C123:  Plastic Covering 


Purpose Plastic covering provides immediate, short-term erosion protection to 
slopes and disturbed areas. 


Conditions of 
Use


� Plastic covering may be used on disturbed areas that require cover 
measures for less than 30 days, except as stated below. 


� Plastic is particularly useful for protecting cut and fill slopes and 
stockpiles.  Note: The relatively rapid breakdown of most polyethylene 
sheeting makes it unsuitable for long-term (greater than six months) 
applications.


� Clear plastic sheeting can be used over newly-seeded areas to create a 
greenhouse effect and encourage grass growth if the hydroseed was 
installed too late in the season to establish 75 percent grass cover, or if
the wet season started earlier than normal.  Clear plastic should not be 
used for this purpose during the summer months because the resulting
high temperatures can kill the grass.


� Due to rapid runoff caused by plastic sheeting, this method shall not be 
used upslope of areas that might be adversely impacted by 
concentrated runoff.  Such areas include steep and/or unstable slopes. 


� While plastic is inexpensive to purchase, the added cost of installation, 
maintenance, removal, and disposal make this an expensive material,
up to $1.50-2.00 per square yard. 


� Whenever plastic is used to protect slopes, water collection measures
must be installed at the base of the slope.  These measures include 
plastic-covered berms, channels, and pipes used to covey clean 
rainwater away from bare soil and disturbed areas.  At no time is clean 
runoff from a plastic covered slope to be mixed with dirty runoff from
a project. 


� Other uses for plastic include: 


1. Temporary ditch liner; 


2. Pond liner in temporary sediment pond; 


3. Liner for bermed temporary fuel storage area if plastic is not 
reactive to the type of fuel being stored; 


4. Emergency slope protection during heavy rains; and, 


5. Temporary drainpipe (“elephant trunk”) used to direct water. 
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Design and 
Installation
Specifications


� Plastic slope cover must be installed as follows: 


1. Run plastic up and down slope, not across slope; 


2. Plastic may be installed perpendicular to a slope if the slope length 
is less than 10 feet;


3. Minimum of 8-inch overlap at seams;


4. On long or wide slopes, or slopes subject to wind, all seams should 
be taped; 


5. Place plastic into a small (12-inch wide by 6-inch deep) slot trench 
at the top of the slope and backfill with soil to keep water from
flowing underneath; 


6. Place sand filled burlap or geotextile bags every 3 to 6 feet along
seams and pound a wooden stake through each to hold them in 
place;


7. Inspect plastic for rips, tears, and open seams regularly and repair 
immediately.  This prevents high velocity runoff from contacting 
bare soil which causes extreme erosion; 


8. Sandbags may be lowered into place tied to ropes.  However, all 
sandbags must be staked in place. 


� Plastic sheeting shall have a minimum thickness of 0.06 millimeters.


� If erosion at the toe of a slope is likely, a gravel berm, riprap, or other 
suitable protection shall be installed at the toe of the slope in order to 
reduce the velocity of runoff. 


Maintenance
Standards


� Torn sheets must be replaced and open seams repaired.


� If the plastic begins to deteriorate due to ultraviolet radiation, it must
be completely removed and replaced.


� When the plastic is no longer needed, it shall be completely removed.


� Dispose of old tires appropriately. 
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BMP C124:  Sodding 


Purpose The purpose of sodding is to establish permanent turf for immediate
erosion protection and to stabilize drainage ways where concentrated
overland flow will occur.


Conditions of Use Sodding may be used in the following areas: 


� Disturbed areas that require short-term or long-term cover. 


� Disturbed areas that require immediate vegetative cover. 


� All waterways that require vegetative lining.  Waterways may also be 
seeded rather than sodded, and protected with a net or blanket. 


Design and 
Installation
Specifications


Sod shall be free of weeds, of uniform thickness (approximately 1-inch 
thick), and shall have a dense root mat for mechanical strength.


The following steps are recommended for sod installation:


� Shape and smooth the surface to final grade in accordance with the
approved grading plan.  The swale needs to be overexcavated 4 to 6 
inches below design elevation to allow room for placing soil 
amendment and sod. 


� Amend 4 inches (minimum) of compost into the top 8 inches of the 
soil if the organic content of the soil is less than ten percent or the 
permeability is less than 0.6 inches per hour.  Compost used should 
meet Ecology publication 94-038 specifications for Grade A quality 
compost.


� Fertilize according to the supplier's recommendations.
� Work lime and fertilizer 1 to 2 inches into the soil, and smooth the 


surface.
� Lay strips of sod beginning at the lowest area to be sodded and 


perpendicular to the direction of water flow.  Wedge strips securely 
into place.  Square the ends of each strip to provide for a close, tight
fit.  Stagger joints at least 12 inches.  Staple on slopes steeper than 
3H:1V.  Staple the upstream edge of each sod strip. 


� Roll the sodded area and irrigate. 
� When sodding is carried out in alternating strips or other patterns, seed 


the areas between the sod immediately after sodding. 


Maintenance
Standards


If the grass is unhealthy, the cause shall be determined and appropriate 
action taken to reestablish a healthy groundcover.  If it is impossible to 
establish a healthy groundcover due to frequent saturation, instability, or 
some other cause, the sod shall be removed, the area seeded with an 
appropriate mix, and protected with a net or blanket.
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BMP C125:  Topsoiling 
Purpose To provide a suitable growth medium for final site stabilization with 


vegetation.  While not a permanent cover practice in itself, topsoiling is an 
integral component of providing permanent cover in those areas where 
there is an unsuitable soil surface for plant growth.  Native soils and 
disturbed soils that have been organically amended not only retain much
more stormwater, but they also serve as effective biofilters for urban 
pollutants and, by supporting more vigorous plant growth, reduce the 
water, fertilizer and pesticides needed to support installed landscapes.
Topsoil does not include any subsoils but only the material from the top 
several inches including organic debris. 


Conditions of 
Use


� Native soils should be left undisturbed to the maximum extent 
practicable.  Native soils disturbed during clearing and grading should 
be restored, to the maximum extent practicable, to a condition where 
moisture-holding capacity is equal to or better than the original site 
conditions.  This criterion can be met by using on-site native topsoil, 
incorporating amendments into on-site soil, or importing blended 
topsoil.


� Topsoiling is a required procedure when establishing vegetation on 
shallow soils, and soils of critically low pH (high acid) levels. 


� Stripping of existing, properly functioning soil system and vegetation 
for the purpose of topsoiling during construction is not acceptable.  If 
an existing soil system is functioning properly it shall be preserved in 
its undisturbed and uncompacted condition.


� Depending on where the topsoil comes from, or what vegetation was 
on site before disturbance, invasive plant seeds may be included and 
could cause problems for establishing native plants, landscaped areas, 
or grasses. 


� Topsoil from the site will contain mycorrhizal bacteria that are
necessary for healthy root growth and nutrient transfer.  These native
mycorrhiza are acclimated to the site and will provide optimum
conditions for establishing grasses.  Commercially available 
mycorrhiza products should be used when topsoil is brought in from
off-site.


Design and 
Installation
Specifications


If topsoiling is to be done, the following items should be considered:


� Maximize the depth of the topsoil wherever possible to provide the 
maximum possible infiltration capacity and beneficial growth 
medium.  Topsoil depth shall be at least 8 inches with a minimum
organic content of 10 percent dry weight and pH between 6.0 and 8.0 
or matching the pH of the undisturbed soil.  This can be accomplished
either by returning native topsoil to the site and/or incorporating 
organic amendments.  Organic amendments should be incorporated to 
a minimum 8-inch depth except where tree roots or other natural 
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features limit the depth of incorporation.  Subsoils below the 12-inch 
depth should be scarified at least 2 inches to avoid stratified layers, 
where feasible.  The decision to either layer topsoil over a subgrade or 
incorporate topsoil into the underlying layer may vary depending on 
the planting specified.


� If blended topsoil is imported, then fines should be limited to 25 
percent passing through a 200 sieve. 


� The final composition and construction of the soil system will result in 
a natural selection or favoring of certain plant species over time.  For 
example, recent practices have shown that incorporation of topsoil 
may favor grasses, while layering with mildly acidic, high-carbon 
amendments may favor more woody vegetation. 


� Locate the topsoil stockpile so that it meets specifications and does not 
interfere with work on the site.  It may be possible to locate more than 
one pile in proximity to areas where topsoil will be used.


� Allow sufficient time in scheduling for topsoil to be spread prior to 
seeding, sodding, or planting.


� Care must be taken not to apply to subsoil if the two soils have
contrasting textures.  Sandy topsoil over clayey subsoil is a 
particularly poor combination, as water creeps along the junction 
between the soil layers and causes the topsoil to slough.


� If topsoil and subsoil are not properly bonded, water will not infiltrate 
the soil profile evenly and it will be difficult to establish vegetation.
The best method to prevent a lack of bonding is to actually work the 
topsoil into the layer below for a depth of at least 6 inches. 


� Ripping or re-structuring the subgrade may also provide additional 
benefits regarding the overall infiltration and interflow dynamics of 
the soil system.


� Field exploration of the site shall be made to determine if there is 
surface soil of sufficient quantity and quality to justify stripping.
Topsoil shall be friable and loamy (loam, sandy loam, silt loam, sandy 
clay loam, clay loam). Areas of natural ground water recharge should 
be avoided.


� Stripping shall be confined to the immediate construction area.  A 4- to 
6- inch stripping depth is common, but depth may vary depending on 
the particular soil. All surface runoff control structures shall be in 
place prior to stripping.


Stockpiling of topsoil shall occur in the following manner:


� Side slopes of the stockpile shall not exceed 2:1.


� An interceptor dike with gravel outlet and silt fence shall surround all 
topsoil stockpiles between October 1 and April 30.  Between May 1 


4-30 Volume II – Construction Stormwater Pollution Prevention February 2005







and September 30, an interceptor dike with gravel outlet and silt fence 
shall be installed if the stockpile will remain in place for a longer
period of time than active construction grading. 


� Erosion control seeding or covering with clear plastic or other 
mulching materials of stockpiles shall be completed within 2 days 
(October 1 through April 30) or 7 days (May 1 through September 30) 
of the formation of the stockpile. Native topsoil stockpiles shall not be 
covered with plastic. 


� Topsoil shall not be placed while in a frozen or muddy condition, 
when the subgrade is excessively wet, or when conditions exist that 
may otherwise be detrimental to proper grading or proposed sodding 
or seeding.


� Previously established grades on the areas to be topsoiled shall be 
maintained according to the approved plan.


� When native topsoil is to be stockpiled and reused the following 
should apply to ensure that the mycorrhizal bacterial, earthworms, and 
other beneficial organisms will not be destroyed:


1. Topsoil is to be re-installed within 4 to 6 weeks; 
2. Topsoil is not to become saturated with water;
3. Plastic cover is not allowed. 


Maintenance
Standards


� Inspect stockpiles regularly, especially after large storm events.
Stabilize any areas that have eroded.
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BMP C126:  Polyacrylamide for Soil Erosion Protection 
Purpose Polyacrylamide (PAM) is used on construction sites to prevent soil 


erosion.


Applying PAM to bare soil in advance of a rain event significantly reduces 
erosion and controls sediment in two ways.  First, PAM increases the 
soil’s available pore volume, thus increasing infiltration through 
flocculation and reducing the quantity of stormwater runoff.  Second, it 
increases flocculation of suspended particles and aids in their deposition, 
thus reducing stormwater runoff turbidity and improving water quality. 


Conditions of Use PAM shall not be directly applied to water or allowed to enter a water 
body.


In areas that drain to a sediment pond, PAM can be applied to bare soil 
under the following conditions:


� During rough grading operations. 
� Staging areas. 
� Balanced cut and fill earthwork.
� Haul roads prior to placement of crushed rock surfacing. 
� Compacted soil roadbase.
� Stockpiles.
� After final grade and before paving or final seeding and planting. 
� Pit sites. 
� Sites having a winter shut down.  In the case of winter shut down, or 


where soil will remain unworked for several months, PAM should be 
used together with mulch.


Design and 
Installation
Specifications


PAM may be applied in dissolved form with water, or it may be applied in 
dry, granular or powdered form.  The preferred application method is the 
dissolved form.


PAM is to be applied at a maximum rate of 2/3 pound PAM per 1000 
gallons water (80 mg/L) per 1 acre of bare soil.  Table 4.8 can be used to 
determine the PAM and water application rate for a disturbed soil area.
Higher concentrations of PAM do not provide any additional effectiveness.


Table 4.8 
PAM and Water Application Rates


Disturbed Area (ac) PAM (lbs) Water (gal)
0.50 0.33 500
1.00 0.66 1,000
1.50 1.00 1,500
2.00 1.32 2,000
2.50 1.65 2,500
3.00 2.00 3,000
3.50 2.33 3,500
4.00 2.65 4,000
4.50 3.00 4,500
5.00 3.33 5,000
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The Preferred Method: 


� Pre-measure the area where PAM is to be applied and calculate the 
amount of product and water necessary to provide coverage at the 
specified application rate (2/3 pound PAM/1000 gallons/acre). 


� PAM has infinite solubility in water, but dissolves very slowly.
Dissolve pre-measured dry granular PAM with a known quantity of 
clean water in a bucket several hours or overnight.  Mechanical mixing
will help dissolve the PAM.  Always add PAM to water - not water to 
PAM.


� Pre-fill the water truck about 1/8 full with water.  The water does not 
have to be potable, but it must have relatively low turbidity – in the 
range of 20 NTU or less. 


� Add PAM /Water mixture to the truck 


� Completely fill the water truck to specified volume.


� Spray PAM/Water mixture onto dry soil until the soil surface is 
uniformly and completely wetted. 


An Alternate Method:


PAM may also be applied as a powder at the rate of 5 lbs. per acre.  This 
must be applied on a day that is dry.  For areas less than 5-10 acres, a 
hand-held “organ grinder” fertilizer spreader set to the smallest setting will 
work.  Tractor-mounted spreaders will work for larger areas. 


The following shall be used for application of PAM: 


� PAM shall be used in conjunction with other BMPs and not in place of 
other BMPs. 


� Do not use PAM on a slope that flows directly into a stream or 
wetland.  The stormwater runoff shall pass through a sediment control 
BMP prior to discharging to surface waters. 


� Do not add PAM to water discharging from site. 


� When the total drainage area is greater than or equal to 5 acres, PAM 
treated areas shall drain to a sediment pond. 


� Areas less than 5 acres shall drain to sediment control BMPs, such as a 
minimum of 3 check dams per acre.  The total number of check dams
used shall be maximized to achieve the greatest amount of settlement
of sediment prior to discharging from the site.  Each check dam shall 
be spaced evenly in the drainage channel through which stormwater
flows are discharged off-site. 


� On all sites, the use of silt fence shall be maximized to limit the 
discharges of sediment from the site. 


� All areas not being actively worked shall be covered and protected 
from rainfall.  PAM shall not be the only cover BMP used. 
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� PAM can be applied to wet soil, but dry soil is preferred due to less 
sediment loss.


� PAM will work when applied to saturated soil but is not as effective as 
applications to dry or damp soil. 


� Keep the granular PAM supply out of the sun.  Granular PAM loses its 
effectiveness in three months after exposure to sunlight and air. 


� Proper application and re-application plans are necessary to ensure 
total effectiveness of PAM usage. 


� PAM, combined with water, is very slippery and can be a safety
hazard.  Care must be taken to prevent spills of PAM powder onto 
paved surfaces.  During an application of PAM, prevent over-spray 
from reaching pavement as pavement will become slippery.  If PAM 
powder gets on skin or clothing, wipe it off with a rough towel rather 
than washing with water-this only makes cleanup messier and take 
longer.


� Some PAMs are more toxic and carcinogenic than others.  Only the 
most environmentally safe PAM products should be used. 


The specific PAM copolymer formulation must be anionic. Cationic
PAM shall not be used in any application because of known
aquatic toxicity problems.  Only the highest drinking water grade 
PAM, certified for compliance with ANSI/NSF Standard 60 for 
drinking water treatment, will be used for soil applications.  Recent
media attention and high interest in PAM has resulted in some
entrepreneurial exploitation of the term "polymer."  All PAM are 
polymers, but not all polymers are PAM, and not all PAM products 
comply with ANSI/NSF Standard 60.  PAM use shall be reviewed and 
approved by the local permitting authority.  The Washington State 
Department of Transportation (WSDOT) has listed approved PAM 
products on their web page. 


� PAM designated for these uses should be "water soluble" or "linear" or 
"non-crosslinked".  Cross-linked or water absorbent PAM, 
polymerized in highly acidic (pH<2) conditions, are used to maintain
soil moisture content.


� The PAM anionic charge density may vary from 2-30 percent; a value 
of 18 percent is typical.  Studies conducted by the United States 
Department of Agriculture (USDA)/ARS demonstrated that soil 
stabilization was optimized by using very high molecular weight (12-
15 mg/mole), highly anionic (>20% hydrolysis) PAM. 


� PAM tackifiers are available and being used in place of guar and alpha 
plantago.  Typically, PAM tackifiers should be used at a rate of no 
more than 0.5-1 lb. per 1000 gallons of water in a hydromulch
machine.  Some tackifier product instructions say to use at a rate of 3 –
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5 lbs. per acre, which can be too much.  In addition, pump problems
can occur at higher rates due to increased viscosity. 


Maintenance
Standards


� PAM may be reapplied on actively worked areas after a 48-hour 
period.


� Reapplication is not required unless PAM treated soil is disturbed or 
unless turbidity levels show the need for an additional application.  If 
PAM treated soil is left undisturbed a reapplication may be necessary 
after two months.  More PAM applications may be required for steep 
slopes, silty and clayey soils (USDA Classification Type "C" and "D" 
soils), long grades, and high precipitation areas.  When PAM is 
applied first to bare soil and then covered with straw, a reapplication 
may not be necessary for several months.


� Loss of sediment and PAM may be a basis for penalties per RCW 
90.48.080.
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BMP C130:  Surface Roughening 
Purpose Surface roughening aids in the establishment of vegetative cover, reduces


runoff velocity, increases infiltration, and provides for sediment trapping 
through the provision of a rough soil surface.  Horizontal depressions are 
created by operating a tiller or other suitable equipment on the contour or 
by leaving slopes in a roughened condition by not fine grading them.


Conditions for
Use


� All slopes steeper than 3:1 and greater than 5 vertical feet require
surface roughening.


� Areas with grades steeper than 3:1 should be roughened to a depth of 2 
to 4 inches prior to seeding.


� Areas that will not be stabilized immediately may be roughened to 
reduce runoff velocity until seeding takes place.


� Slopes with a stable rock face do not require roughening.
� Slopes where mowing is planned should not be excessively roughened. 


Design and 
Installation
Specifications


There are different methods for achieving a roughened soil surface on a 
slope, and the selection of an appropriate method depends upon the type of
slope.  Roughening methods include stair-step grading, grooving, contour 
furrows, and tracking.  See Figure 4.6 for tracking and contour furrows.
Factors to be considered in choosing a method are slope steepness, mowing
requirements, and whether the slope is formed by cutting or filling.
� Disturbed areas that will not require mowing may be stair-step graded, 


grooved, or left rough after filling.
� Stair-step grading is particularly appropriate in soils containing large 


amounts of soft rock.  Each "step" catches material that sloughs from
above, and provides a level site where vegetation can become
established.  Stairs should be wide enough to work with standard earth 
moving equipment. Stair steps must be on contour or gullies will form
on the slope. 


� Areas that will be mowed (these areas should have slopes less steep 
than 3:1) may have small furrows left by disking, harrowing, raking, or 
seed-planting machinery operated on the contour.


� Graded areas with slopes greater than 3:1 but less than 2:1 should be 
roughened before seeding.  This can be accomplished in a variety of 
ways, including "track walking," or driving a crawler tractor up and 
down the slope, leaving a pattern of cleat imprints parallel to slope 
contours.


� Tracking is done by operating equipment up and down the slope to 
leave horizontal depressions in the soil.


Maintenance
Standards


� Areas that are graded in this manner should be seeded as quickly as 
possible.


� Regular inspections should be made of the area.  If rills appear, they 
should be re-graded and re-seeded immediately.


4-36 Volume II – Construction Stormwater Pollution Prevention February 2005







Figure 4.6 – Surface Roughening by Tracking and Contour Furrows
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BMP C131:  Gradient Terraces 


Purpose Gradient terraces reduce erosion damage by intercepting surface runoff 
and conducting it to a stable outlet at a non-erosive velocity.


Conditions of Use � Gradient terraces normally are limited to denuded land having a water 
erosion problem.  They should not be constructed on deep sands or on 
soils that are too stony, steep, or shallow to permit practical and 
economical installation and maintenance.  Gradient terraces may be 
used only where suitable outlets are or will be made available.  See 
Figure 4.7 for gradient terraces. 


Design and 
Installation
Specifications


� The maximum spacing of gradient terraces should be determined by 
the following method:


VI = (0.8)s + y 


Where: VI = vertical interval in feet 


s = land rise per 100 feet, expressed in feet 
y = a soil and cover variable with values from 1.0 to 4.0 


Values of “y” are influenced by soil erodibility and cover practices.
The lower values are applicable to erosive soils where little to no 
residue is left on the surface.  The higher value is applicable only to 
erosion-resistant soils where a large amount of residue (1½ tons of 
straw/acre equivalent) is on the surface.


� The minimum constructed cross-section should meet the design 
dimensions.


� The top of the constructed ridge should not be lower at any point than 
the design elevation plus the specified overfill for settlement.  The 
opening at the outlet end of the terrace should have a cross section 
equal to that specified for the terrace channel.


� Channel grades may be either uniform or variable with a maximum
grade of 0.6 feet per 100 feet length.  For short distances, terrace 
grades may be increased to improve alignment.  The channel velocity 
should not exceed that which is nonerosive for the soil type with the
planned treatment.


� All gradient terraces should have adequate outlets.  Such an outlet may
be a grassed waterway, vegetated area, or tile outlet.  In all cases the 
outlet must convey runoff from the terrace or terrace system to a point
where the outflow will not cause damage.  Vegetative cover should be 
used in the outlet channel.


� The design elevation of the water surface of the terrace should not be 
lower than the design elevation of the water surface in the outlet at 
their junction, when both are operating at design flow.
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� Vertical spacing determined by the above methods may be increased 
as much as 0.5 feet or 10 percent, whichever is greater, to provide 
better alignment or location, to avoid obstacles, to adjust for 
equipment size, or to reach a satisfactory outlet. 


� The drainage area above the top should not exceed the area that would 
be drained by a terrace with normal spacing.


� The terrace should have enough capacity to handle the peak runoff 
expected from a 2-year, 24-hour design storm without overtopping.


� The terrace cross-section should be proportioned to fit the land slope.
The ridge height should include a reasonable settlement factor. The 
ridge should have a minimum top width of 3 feet at the design height.
The minimum cross-sectional area of the terrace channel should be 
8 square feet for land slopes of 5 percent or less, 7 square feet for 
slopes from 5 to 8 percent, and 6 square feet for slopes steeper than 
8 percent.  The terrace can be constructed wide enough to be 
maintained using a small cat.


Maintenance
Standards


� Maintenance should be performed as needed.  Terraces should be 
inspected regularly; at least once a year, and after large storm events.


Slope to adequate outlet.


10' min.


Figure 4.7 - Gradient Terraces
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BMP C140:  Dust Control


Purpose Dust control prevents wind transport of dust from disturbed soil surfaces 
onto roadways, drainage ways, and surface waters. 


Conditions of Use � In areas (including roadways) subject to surface and air movement of 
dust where on-site and off-site impacts to roadways, drainage ways, or 
surface waters are likely.


Design and 
Installation
Specifications


� Vegetate or mulch areas that will not receive vehicle traffic.  In areas 
where planting, mulching, or paving is impractical, apply gravel or 
landscaping rock. 


� Limit dust generation by clearing only those areas where immediate
activity will take place, leaving the remaining area(s) in the original
condition, if stable.  Maintain the original ground cover as long as 
practical.


� Construct natural or artificial windbreaks or windscreens.  These may
be designed as enclosures for small dust sources. 


� Sprinkle the site with water until surface is wet.  Repeat as needed.  To 
prevent carryout of mud onto street, refer to Stabilized Construction 
Entrance (BMP C105).


� Irrigation water can be used for dust control.  Irrigation systems should 
be installed as a first step on sites where dust control is a concern.


� Spray exposed soil areas with a dust palliative, following the 
manufacturer’s instructions and cautions regarding handling and 
application.  Used oil is prohibited from use as a dust suppressant.
Local governments may approve other dust palliatives such as calcium
chloride or PAM. 


� PAM (BMP C126) added to water at a rate of 0.5 lbs. per 1,000 
gallons of water per acre and applied from a water truck is more
effective than water alone.  This is due to the increased infiltration of
water into the soil and reduced evaporation.  In addition, small soil 
particles are bonded together and are not as easily transported by wind.
Adding PAM may actually reduce the quantity of water needed for 
dust control, especially in eastern Washington.  Since the wholesale
cost of PAM is about $ 4.00 per pound, this is an extremely cost-
effective dust control method.


Techniques that can be used for unpaved roads and lots include: 


� Lower speed limits.  High vehicle speed increases the amount of dust 
stirred up from unpaved roads and lots.


� Upgrade the road surface strength by improving particle size, shape, 
and mineral types that make up the surface and base materials.
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� Add surface gravel to reduce the source of dust emission.  Limit the 
amount of fine particles (those smaller than .075 mm) to 10 to 20 
percent.


� Use geotextile fabrics to increase the strength of new roads or roads 
undergoing reconstruction. 


� Encourage the use of alternate, paved routes, if available. 


� Restrict use by tracked vehicles and heavy trucks to prevent damage to 
road surface and base. 


� Apply chemical dust suppressants using the admix method, blending 
the product with the top few inches of surface material.  Suppressants 
may also be applied as surface treatments.


� Pave unpaved permanent roads and other trafficked areas. 


� Use vacuum street sweepers. 


� Remove mud and other dirt promptly so it does not dry and then turn 
into dust.


� Limit dust-causing work on windy days. 


� Contact your local Air Pollution Control Authority for guidance and 
training on other dust control measures.  Compliance with the local Air 
Pollution Control Authority constitutes compliance with this BMP. 


Maintenance
Standards


Respray area as necessary to keep dust to a minimum.
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BMP C150:  Materials On Hand 


Purpose Quantities of erosion prevention and sediment control materials can be 
kept on the project site at all times to be used for emergency situations 
such as unexpected heavy summer rains.  Having these materials on-site 
reduces the time needed to implement BMPs when inspections indicate 
that existing BMPs are not meeting the Construction SWPPP
requirements.  In addition, contractors can save money by buying some
materials in bulk and storing them at their office or yard. 


Conditions of Use � Construction projects of any size or type can benefit from having
materials on hand.  A small commercial development project could 
have a roll of plastic and some gravel available for immediate
protection of bare soil and temporary berm construction.  A large 
earthwork project, such as highway construction, might have several 
tons of straw, several rolls of plastic, flexible pipe, sandbags, 
geotextile fabric and steel “T” posts. 


� Materials are stockpiled and readily available before any site clearing, 
grubbing, or earthwork begins. A large contractor or developer could 
keep a stockpile of materials that are available to be used on several 
projects.


� If storage space at the project site is at a premium, the contractor could 
maintain the materials at their office or yard.  The office or yard must
be less than an hour from the project site. 


Design and 
Installation
Specifications


Depending on project type, size, complexity, and length, materials and 
quantities will vary.  A good minimum that will cover numerous situations
includes:


Material Measure Quantity
Clear Plastic, 6 mil 100 foot roll 1-2
Drainpipe, 6 or 8 inch diameter 25 foot section 4-6
Sandbags, filled each 25-50
Straw Bales for mulching, approx. 50# each 10-20
Quarry Spalls ton 2-4
Washed Gravel cubic yard 2-4
Geotextile Fabric 100 foot roll 1-2
Catch Basin Inserts each 2-4
Steel “T” Posts each 12-24


Maintenance
Standards


� All materials with the exception of the quarry spalls, steel “T” posts, 
and gravel should be kept covered and out of both sun and rain. 


� Re-stock materials used as needed. 
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BMP C162: Scheduling 


Purpose Sequencing a construction project reduces the amount and duration of soil 
exposed to erosion by wind, rain, runoff, and vehicle tracking.


Conditions of Use The construction sequence schedule is an orderly listing of all major land-
disturbing activities together with the necessary erosion and sedimentation
control measures planned for the project.  This type of schedule guides the 
contractor on work to be done before other work is started so that serious 
erosion and sedimentation problems can be avoided. 


Following a specified work schedule that coordinates the timing of land-
disturbing activities and the installation of control measures is perhaps the 
most cost-effective way of controlling erosion during construction.  The 
removal of surface ground cover leaves a site vulnerable to accelerated 
erosion.  Construction procedures that limit land clearing, provide timely
installation of erosion and sedimentation controls, and restore protective 
cover quickly can significantly reduce the erosion potential of a site. 


Design
Considerations


� Avoid rainy periods. 


� Schedule projects to disturb only small portions of the site at any one 
time.  Complete grading as soon as possible.  Immediately stabilize the 
disturbed portion before grading the next portion.  Practice staged 
seeding in order to revegetate cut and fill slopes as the work 
progresses.
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4.2 Runoff Conveyance and Treatment BMPs 


BMP C200:  Interceptor Dike and Swale
Purpose Provide a ridge of compacted soil, or a ridge with an upslope swale, at the


top or base of a disturbed slope or along the perimeter of a disturbed 
construction area to convey stormwater.  Use the dike and/or swale to 
intercept the runoff from unprotected areas and direct it to areas where 
erosion can be controlled. This can prevent storm runoff from entering the 
work area or sediment-laden runoff from leaving the construction site. 


Conditions of Use Where the runoff from an exposed site or disturbed slope must be conveyed 
to an erosion control facility which can safely convey the stormwater.


� Locate upslope of a construction site to prevent runoff from entering 
disturbed area. 


� When placed horizontally across a disturbed slope, it reduces the 
amount and velocity of runoff flowing down the slope. 


� Locate downslope to collect runoff from a disturbed area and direct it 
to a sediment basin. 


Design and 
Installation
Specifications


� Dike and/or swale and channel must be stabilized with temporary or 
permanent vegetation or other channel protection during construction. 


� Channel requires a positive grade for drainage; steeper grades require 
channel protection and check dams.


� Review construction for areas where overtopping may occur. 
� Can be used at top of new fill before vegetation is established.
� May be used as a permanent diversion channel to carry the runoff.
� Sub-basin tributary area should be one acre or less. 
� Design capacity for the peak flow from a 10-year, 24-hour storm,


assuming a Type 1A rainfall distribution, for temporary facilities.
Alternatively, use 1.6 times the 10-year, 1-hour flow indicated by an 
approved continuous runoff model.  For facilities that will also serve 
on a permanent basis, consult the local government’s drainage 
requirements.


Interceptor dikes shall meet the following criteria: 


Top Width 2 feet minimum.
Height 1.5 feet minimum on berm. 
Side Slope 2:1 or flatter. 
Grade Depends on topography, however, dike system minimum is 


0.5%, maximum is 1%. 
Compaction Minimum of 90 percent ASTM D698 standard proctor. 
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Horizontal Spacing of Interceptor Dikes: 


Average Slope Slope Percent Flowpath Length 
20H:1V or less 3-5% 300 feet 
(10 to 20)H:1V 5-10% 200 feet 
(4 to 10)H:1V 10-25% 100 feet 
(2 to 4)H:1V 25-50% 50 feet 


Stabilization depends on velocity and reach 


Slopes <5% Seed and mulch applied within 5 days of dike 
construction (see BMP C121, Mulching).


Slopes 5 - 40% Dependent on runoff velocities and dike materials. 
Stabilization should be done immediately using either
sod or riprap or other measures to avoid erosion.


� The upslope side of the dike shall provide positive drainage to the dike 
outlet.  No erosion shall occur at the outlet.  Provide energy dissipation 
measures as necessary. Sediment-laden runoff must be released 
through a sediment trapping facility.


� Minimize construction traffic over temporary dikes.  Use temporary 
cross culverts for channel crossing. 


Interceptor swales shall meet the following criteria: 


Bottom Width 2 feet minimum; the bottom shall be level.
Depth 1-foot minimum.
Side Slope 2:1 or flatter. 
Grade Maximum 5 percent, with positive drainage to a 


suitable outlet (such as a sediment pond).
Stabilization Seed as per BMP C120, Temporary and Permanent 


Seeding, or BMP C202, Channel Lining, 12 inches 
thick of riprap pressed into the bank and extending 
at least 8 inches vertical from the bottom.


� Inspect diversion dikes and interceptor swales once a week and after 
every rainfall.  Immediately remove sediment from the flow area. 


� Damage caused by construction traffic or other activity must be 
repaired before the end of each working day. 


Check outlets and make timely repairs as needed to avoid gully formation. When
the area below the temporary diversion dike is permanently stabilized, remove the 
dike and fill and stabilize the channel to blend with the natural surface. 
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BMP C204:  Pipe Slope Drains 
Purpose To use a pipe to convey stormwater anytime water needs to be diverted 


away from or over bare soil to prevent gullies, channel erosion, and 
saturation of slide-prone soils. 


Conditions of Use Pipe slope drains should be used when a temporary or permanent
stormwater conveyance is needed to move the water down a steep slope to 
avoid erosion (Figure 4.10).


On highway projects, they should be used at bridge ends to collect runoff 
and pipe it to the base of the fill slopes along bridge approaches.  These 
can be designed into a project and included as bid items.  Another use on 
road projects is to collect runoff from pavement and pipe it away from
side slopes.  These are useful because there is generally a time lag between
having the first lift of asphalt installed and the curbs, gutters, and 
permanent drainage installed.  Used in conjunction with sand bags, or 
other temporary diversion devices, these will prevent massive amounts of 
sediment from leaving a project. 


Water can be collected, channeled with sand bags, Triangular Silt Dikes,
berms, or other material, and piped to temporary sediment ponds. 


Pipe slope drains can be:


� Connected to new catch basins and used temporarily until all 
permanent piping is installed;


� Used to drain water collected from aquifers exposed on cut slopes and 
take it to the base of the slope; 


� Used to collect clean runoff from plastic sheeting and direct it away 
from exposed soil; 


� Installed in conjunction with silt fence to drain collected water to a 
controlled area; 


� Used to divert small seasonal streams away from construction.  They 
have been used successfully on culvert replacement and extension
jobs.  Large flex pipe can be used on larger streams during culvert 
removal, repair, or replacement; and, 


� Connected to existing down spouts and roof drains and used to divert 
water away from work areas during building renovation, demolition, 
and construction projects. 


There are now several commercially available collectors that are attached 
to the pipe inlet and help prevent erosion at the inlet.
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Design and 
Installation
Specifications


Size the pipe to convey the flow.  The capacity for temporary drains shall be
sufficient to handle the peak flow from a 10-year, 24-hour storm event, 
assuming a Type 1A rainfall distribution.  Alternatively, use 1.6 times the 
10-year, 1-hour flow indicated by an approved continuous runoff model.
Consult local drainage requirements for sizing permanent pipe slope drains.


� Use care in clearing vegetated slopes for installation. 


� Re-establish cover immediately on areas disturbed by installation. 


� Use temporary drains on new cut or fill slopes. 


� Use diversion dikes or swales to collect water at the top of the slope. 


� Ensure that the entrance area is stable and large enough to direct flow 
into the pipe. 


� Piping of water through the berm at the entrance area is a common 
failure mode.


� The entrance shall consist of a standard flared end section for culverts 
12 inches and larger with a minimum 6-inch metal toe plate to prevent 
runoff from undercutting the pipe inlet.  The slope of the entrance shall 
be at least 3 percent.  Sand bags may also be used at pipe entrances as 
a temporary measure.


� The soil around and under the pipe and entrance section shall be 
thoroughly compacted to prevent undercutting. 


� The flared inlet section shall be securely connected to the slope drain 
and have watertight connecting bands. 


� Slope drain sections shall be securely fastened together, fused or have 
gasketed watertight fittings, and shall be securely anchored into the 
soil.


� Thrust blocks should be installed anytime 90 degree bends are utilized.
Depending on size of pipe and flow, these can be constructed with 
sand bags, straw bales staked in place, “t” posts and wire, or ecology 
blocks.


� Pipe needs to be secured along its full length to prevent movement.
This can be done with steel “t” posts and wire.  A post is installed on 
each side of the pipe and the pipe is wired to them.  This should be 
done every 10-20 feet of pipe length or so, depending on the size of 
the pipe and quantity of water to diverted. 


� Interceptor dikes shall be used to direct runoff into a slope drain.  The 
height of the dike shall be at least 1 foot higher at all points than the 
top of the inlet pipe.


� The area below the outlet must be stabilized with a riprap apron (see 
BMP C209 Outlet Protection, for the appropriate outlet material).
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� If the pipe slope drain is conveying sediment-laden water, direct all 
flows into the sediment trapping facility.


� Materials specifications for any permanent piped system shall be set 
by the local government.


Maintenance
Standards


Check inlet and outlet points regularly, especially after storms.


The inlet should be free of undercutting, and no water should be going 
around the point of entry.  If there are problems, the headwall should be 
reinforced with compacted earth or sand bags. 


� The outlet point should be free of erosion and installed with 
appropriate outlet protection.


� For permanent installations, inspect pipe periodically for vandalism and
physical distress such as slides and wind-throw.


Dike material compacted
90% modified proctor


CPEP or equivalent pipe


Discharge to a stabilized
watercourse, sediment retention
facility, or stabilized outlet


Inlet and all sections must be
securely fastened together
with gasketed watertight fittings


Provide riprap pad
or equivalent energy
dissipation


Interceptor Dike


Standard flared
end section


� Normally the pipe slope is so steep that clogging is not a problem with 
smooth wall pipe, however, debris may become lodged in the pipe. 


Figure 4.10 - Pipe Slope Drain


February 2005 Volume II – Construction Stormwater Pollution Prevention 4-69







BMP C209:  Outlet Protection 


Purpose Outlet protection prevents scour at conveyance outlets and minimizes the 
potential for downstream erosion by reducing the velocity of concentrated 
stormwater flows. 


Conditions of use Outlet protection is required at the outlets of all ponds, pipes, ditches, or 
other conveyances, and where runoff is conveyed to a natural or manmade
drainage feature such as a stream, wetland, lake, or ditch. 


Design and 
Installation
Specifications


The receiving channel at the outlet of a culvert shall be protected from
erosion by rock lining a minimum of 6 feet downstream and extending up 
the channel sides a minimum of 1–foot above the maximum tailwater 
elevation or 1-foot above the crown, whichever is higher.  For large pipes 
(more than 18 inches in diameter), the outlet protection lining of the 
channel is lengthened to four times the diameter of the culvert.


� Standard wingwalls, and tapered outlets and paved channels should 
also be considered when appropriate for permanent culvert outlet
protection.  (See WSDOT Hydraulic Manual, available through 
WSDOT Engineering Publications). 


� Organic or synthetic erosion blankets, with or without vegetation, are 
usually more effective than rock, cheaper, and easier to install.
Materials can be chosen using manufacturer product specifications.
ASTM test results are available for most products and the designer can 
choose the correct material for the expected flow. 


� With low flows, vegetation (including sod) can be effective. 


� The following guidelines shall be used for riprap outlet protection: 


1. If the discharge velocity at the outlet is less than 5 fps (pipe slope
less than 1 percent), use 2-inch to 8-inch riprap.  Minimum
thickness is 1-foot. 


2. For 5 to 10 fps discharge velocity at the outlet (pipe slope less than 
3 percent), use 24-inch to 4-foot riprap.  Minimum thickness is 2 
feet.


3. For outlets at the base of steep slope pipes (pipe slope greater than 
10 percent), an engineered energy dissipater shall be used. 


� Filter fabric or erosion control blankets should always be used under 
riprap to prevent scour and channel erosion. 


� New pipe outfalls can provide an opportunity for low-cost fish habitat
improvements.  For example, an alcove of low-velocity water can be 
created by constructing the pipe outfall and associated energy 
dissipater back from the stream edge and digging a channel, over-
widened to the upstream side, from the outfall.  Overwintering juvenile 
and migrating adult salmonids may use the alcove as shelter during 
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high flows.  Bank stabilization, bioengineering, and habitat features 
may be required for disturbed areas.  See Volume V for more
information on outfall system design. 


Maintenance
Standards


� Inspect and repair as needed. 


� Add rock as needed to maintain the intended function. 


� Clean energy dissipater if sediment builds up. 
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BMP C233:  Silt Fence 


Purpose Use of a silt fence reduces the transport of coarse sediment from a 
construction site by providing a temporary physical barrier to sediment
and reducing the runoff velocities of overland flow.  See Figure 4.19 for 
details on silt fence construction. 


Conditions of Use Silt fence may be used downslope of all disturbed areas.


� Silt fence is not intended to treat concentrated flows, nor is it intended 
to treat substantial amounts of overland flow.  Any concentrated flows 
must be conveyed through the drainage system to a sediment pond.
The only circumstance in which overland flow can be treated solely by 
a silt fence, rather than by a sediment pond, is when the area draining 
to the fence is one acre or less and flow rates are less than 0.5 cfs. 


� Silt fences should not be constructed in streams or used in V-shaped 
ditches. They are not an adequate method of silt control for anything
deeper than sheet or overland flow. 


Figure 4.19 – Silt Fence 


Design and 
Installation
Specifications


� Drainage area of 1 acre or less or in combination with sediment basin 
in a larger site.


� Maximum slope steepness (normal (perpendicular) to fence line) 1:1.


� Maximum sheet or overland flow path length to the fence of 100 feet.


� No flows greater than 0.5 cfs.


� The geotextile used shall meet the following standards.  All geotextile 
properties listed below are minimum average roll values (i.e., the test 
result for any sampled roll in a lot shall meet or exceed the values
shown in Table 4.10): 
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Table 4.10 
Geotextile Standards


Polymeric Mesh AOS
(ASTM D4751)


0.60 mm maximum for slit film wovens (#30 sieve). 0.30
mm maximum for all other geotextile types (#50 sieve).
0.15 mm minimum for all fabric types (#100 sieve).


Water Permittivity
(ASTM D4491)


0.02 sec-1 minimum


Grab Tensile Strength
(ASTM D4632)


180 lbs. Minimum for extra strength fabric.


100 lbs minimum for standard strength fabric.


Grab Tensile Strength
(ASTM D4632)


30% maximum


Ultraviolet Resistance
(ASTM D4355)


70% minimum


� Standard strength fabrics shall be supported with wire mesh, chicken 
wire, 2-inch x 2-inch wire, safety fence, or jute mesh to increase the 
strength of the fabric.  Silt fence materials are available that have 
synthetic mesh backing attached. 


� Filter fabric material shall contain ultraviolet ray inhibitors and
stabilizers to provide a minimum of six months of expected usable 
construction life at a temperature range of 0°F. to 120°F. 


� 100 percent biodegradable silt fence is available that is strong, long 
lasting, and can be left in place after the project is completed, if 
permitted by local regulations.


� Standard Notes for construction plans and specifications follow.  Refer 
to Figure 4.19 for standard silt fence details. 


The contractor shall install and maintain temporary silt fences at the 
locations shown in the Plans.  The silt fences shall be constructed in 
the areas of clearing, grading, or drainage prior to starting those 
activities.  A silt fence shall not be considered temporary if the silt 
fence must function beyond the life of the contract.  The silt fence
shall prevent soil carried by runoff water from going beneath, through, 
or over the top of the silt fence, but shall allow the water to pass
through the fence.


The minimum height of the top of silt fence shall be 2 feet and the 
maximum height shall be 2½ feet above the original ground surface. 


The geotextile shall be sewn together at the point of manufacture, or at 
an approved location as determined by the Engineer, to form geotextile 
lengths as required.  All sewn seams shall be located at a support post.
Alternatively, two sections of silt fence can be overlapped, provided
the Contractor can demonstrate, to the satisfaction of the Engineer, that 
the overlap is long enough and that the adjacent fence sections are 
close enough together to prevent silt laden water from escaping 
through the fence at the overlap. 
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The geotextile shall be attached on the up-slope side of the posts and 
support system with staples, wire, or in accordance with the 
manufacturer's recommendations.  The geotextile shall be attached to 
the posts in a manner that reduces the potential for geotextile tearing at 
the staples, wire, or other connection device.  Silt fence back-up 
support for the geotextile in the form of a wire or plastic mesh is 
dependent on the properties of the geotextile selected for use.  If wire 
or plastic back-up mesh is used, the mesh shall be fastened securely to 
the up-slope of the posts with the geotextile being up-slope of the 
mesh back-up support. 


The geotextile at the bottom of the fence shall be buried in a trench to 
a minimum depth of 4 inches below the ground surface.  The trench 
shall be backfilled and the soil tamped in place over the buried portion 
of the geotextile, such that no flow can pass beneath the fence and
scouring can not occur.  When wire or polymeric back-up support 
mesh is used, the wire or polymeric mesh shall extend into the trench a 
minimum of 3 inches.


The fence posts shall be placed or driven a minimum of 18 inches.  A 
minimum depth of 12 inches is allowed if topsoil or other soft 
subgrade soil is not present and a minimum depth of 18 inches cannot 
be reached.  Fence post depths shall be increased by 6 inches if the 
fence is located on slopes of 3:1 or steeper and the slope is 
perpendicular to the fence.  If required post depths cannot be obtained, 
the posts shall be adequately secured by bracing or guying to prevent 
overturning of the fence due to sediment loading. 


Silt fences shall be located on contour as much as possible, except at
the ends of the fence, where the fence shall be turned uphill such that 
the silt fence captures the runoff water and prevents water from
flowing around the end of the fence.


If the fence must cross contours, with the exception of the ends of the 
fence, gravel check dams placed perpendicular to the back of the fence 
shall be used to minimize concentrated flow and erosion along the 
back of the fence.  The gravel check dams shall be approximately 1-
foot deep at the back of the fence.  It shall be continued perpendicular 
to the fence at the same elevation until the top of the check dam
intercepts the ground surface behind the fence.  The gravel check dams
shall consist of crushed surfacing base course, gravel backfill for 
walls, or shoulder ballast.  The gravel check dams shall be located 
every 10 feet along the fence where the fence must cross contours.
The slope of the fence line where contours must be crossed shall not 
be steeper than 3:1.


Wood, steel or equivalent posts shall be used.  Wood posts shall have 
minimum dimensions of 2 inches by 2 inches by 3 feet minimum
length, and shall be free of defects such as knots, splits, or gouges.
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Steel posts shall consist of either size No. 6 rebar or larger, ASTM A 
120 steel pipe with a minimum diameter of 1-inch, U, T, L, or C shape 
steel posts with a minimum weight of 1.35 lbs./ft. or other steel posts 
having equivalent strength and bending resistance to the post sizes 
listed.  The spacing of the support posts shall be a maximum of 6 feet. 


Fence back-up support, if used, shall consist of steel wire with a 
maximum mesh spacing of 2 inches, or a prefabricated polymeric
mesh.  The strength of the wire or polymeric mesh shall be equivalent 
to or greater than 180 lbs. grab tensile strength.  The polymeric mesh
must be as resistant to ultraviolet radiation as the geotextile it supports.


� Silt fence installation using the slicing method specification details
follow.  Refer to Figure 4.20 for slicing method details. 


The base of both end posts must be at least 2 to 4 inches above the top 
of the silt fence fabric on the middle posts for ditch checks to drain 
properly.  Use a hand level or string level, if necessary, to mark base 
points before installation. 


Install posts 3 to 4 feet apart in critical retention areas and 6 to 7 feet 
apart in standard applications. 


Install posts 24 inches deep on the downstream side of the silt fence, 
and as close as possible to the fabric, enabling posts to support the 
fabric from upstream water pressure. 


Install posts with the nipples facing away from the silt fence fabric.


Attach the fabric to each post with three ties, all spaced within the top 
8 inches of the fabric.  Attach each tie diagonally 45 degrees through 
the fabric, with each puncture at least 1 inch vertically apart.  In 
addition, each tie should be positioned to hang on a post nipple when 
tightening to prevent sagging. 


Wrap approximately 6 inches of fabric around the end posts and secure 
with 3 ties. 


No more than 24 inches of a 36-inch fabric is allowed above ground 
level.


The rope lock system must be used in all ditch check applications. 


The installation should be checked and corrected for any deviation 
before compaction.  Use a flat-bladed shovel to tuck fabric deeper into 
the ground if necessary.


Compaction is vitally important for effective results.  Compact the soil
immediately next to the silt fence fabric with the front wheel of the 
tractor, skid steer, or roller exerting at least 60 pounds per square inch.
Compact the upstream side first and then each side twice for a total of 
four trips. 
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Maintenance
Standards


� Any damage shall be repaired immediately.
� If concentrated flows are evident uphill of the fence, they must be 


intercepted and conveyed to a sediment pond.
� It is important to check the uphill side of the fence for signs of the 


fence clogging and acting as a barrier to flow and then causing 
channelization of flows parallel to the fence.  If this occurs, replace the 
fence or remove the trapped sediment.


� Sediment deposits shall either be removed when the deposit reaches 
approximately one-third the height of the silt fence, or a second silt 
fence shall be installed. 


� If the filter fabric (geotextile) has deteriorated due to ultraviolet
breakdown, it shall be replaced. 


Figure 4.20 – Silt Fence Installation by Slicing Method 
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Attachment 1E.2 
Construction Stormwater Pollution Prevention Plan (SWPPP) 


Site Inspection Form 


The site inspection form shall be completely filled out and attached to the site log book.  The 
SWPPP and the site inspection forms shall be kept on site at all times during construction, and 
inspections will be performed and documented as outlined below. 


At a minimum, each inspection form shall include:  


a. Inspection date/times. 


b. Weather information: general conditions during inspection, approximate amount of 
precipitation since the last inspection, and approximate amount of precipitation within 
the last 24 hours. 


c. A summary or list of all BMPs that have been implemented, including observations of 
all erosion/sediment control structures or practices. 


d. The following shall be noted: 


i. locations of BMPs inspected, 


ii. locations of BMPs that need maintenance, 


iii. the reason maintenance is needed, 


iv. locations of BMPs that failed to operate as designed or intended, and 


v. locations where additional or different BMPs are needed, and the reason(s) why 


e. A description of any stormwater discharged from the site.  The presence of 
suspended sediment, turbid water, discoloration, and/or oil sheen shall be noted, as 
applicable. 


f. General comments and notes, including a brief description of any BMP repairs, 
maintenance, or installations made as a result of the inspection. 


When the site inspection indicates that the BMPs are insufficient to maintain zero discharge 
from the work area, the inspector shall take immediate action(s) to: stop, contain, and clean up 
the discharges; correct the problem(s); implement appropriate BMPs, and/or conduct 
maintenance of existing BMPs; and achieve zero discharge.  In addition, if the discharge causes 
a threat to human health or the environment, the inspector shall comply with the Notification of 
Discharge requirements in the SWPPP. 
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Site Inspection Form 
 


 


General Information 


Project Name: B&L Woodwaste Site Phase 1 Part 1 Cleanup Action 


Inspector Name:  Title: 
CESCL #: 


 


Date:  Time:  


Inspection Type:  Implementation  


  Weekly  


  After a rain event 


  Other 


Weather:  


Precipitation: Since last inspection:  In last 24 
hours: 


 


Description of 
General Site 
Conditions 


 Yes No Comments 


Stormwater Discharge from 
Site? 


  
 


Photo Taken?    


Ecology Notified?    


Date, Time, and Ecology 
Contact Name -- -- 


 


 
 
Inspection of BMPs 


BMP Element 
Inspected Functioning 


Problem/Corrective Action 
Yes No Yes No NIP 


1. Preserve Natural 
Vegetation 


      


2. High Visibility Fencing       


3. Entrance and Construction 
Road Stabilization 


      


4. Wheel Wash       


5. Soils - Plastic Covering       


6. Dust Control       


7. Interceptor Dike and Swale 
and Pipe Slope Drains 
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Site Inspection Form 
 


Inspection of BMPs 


BMP Element 
Inspected Functioning 


Problem/Corrective Action 
Yes No Yes No NIP 


8. Outlet Protection       


9. Materials on Hand       


10. Material Delivery, Storage, 
and Containment 
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1.0 Introduction 


Cleanup actions identified in the 2008 Cleanup Action Plan (CAP) will be implemented at the 
B&L Woodwaste Site (Site) under a phased program, as described in Consent Decree No. 08 
210610 7 and the Scope of Work attached to the Consent Decree.  Phase 1 Part 1 of the CAP 
implementation includes constructing a subsurface barrier wall around the perimeter of the 
Landfill, building an interceptor trench system, and restoring the Landfill cap (collectively 
referenced as the Work).  The purpose of this Construction Phase 1 Part 1 Quality Assurance 
Plan (CQAP) is to ensure that work completed for the Phase 1 Part 1 cleanup actions satisfies 
the design requirements and that reliable, accurate, and verifiable construction data are 
recorded. 


1.1 CONSTRUCTION QUALITY ASSURANCE PLAN OBJECTIVES 


Specific objectives of the CQAP are as follows: 


 Define project management organization and authorities. 


 Define the roles and responsibilities of project team members. 


 Define procedures and methods to check performance and work quality. 


 Identify corrective actions if performance standards or design criteria are not met. 


 Define documentation procedures and requirements. 


1.2 ELEMENTS OF CONSTRUCTION QUALITY ASSURANCE PLAN 


Contractors have the primary responsibility for the quality of all work performed under their 
contracts.  The Project Plans and Specifications provide contractors with the guidelines for 
preparing and implementing a quality control (QC) program for their construction and 
management activities.  Oversight of contractor quality control procedures and verification of 
work quality will be performed by the Resident Engineer.  The essential elements of CQAP are 
listed below: 


 Project organization 


 Personnel qualifications 


 Responsibilities 


 Project control 


 Verification 


 Quality assurance inspections 


 Meetings 


 Reporting procedures and frequency 
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2.0 Project Organization 


The Phase 1 Part 1 construction management and oversight will be performed by the 
Floyd|Snider and AMEC Geomatrix, Inc. (AMEC) project team under contract to the B&L 
Woodwaste Site Trust (Trust), who is the owner of this Work.  These remedy components will 
be constructed by a Contractor under contract to the Trust. 


2.1 MANAGEMENT OF CONSTRUCTION QUALITY 


Construction quality is the responsibility of the Contractor and the Resident Engineer provided 
by the Floyd|Snider/AMEC project team. Managing construction quality involves both QC and 
quality assurance (QA).  QC is performed by the Contractor and consists of inspections and 
field or laboratory testing that directly monitor and control quality of materials, installation, and/or 
workmanship.  QA is performed by the Resident Engineer and consists of inspections, 
verifications, audits, and evaluations to provide assurance that the completed construction 
elements satisfy design requirements.  The Contractor shall be responsible for the performance 
of any subcontractors retained by the Contractor to complete the Work.   


2.2 PROJECT QUALITY ASSURANCE TEAM 


The project QA team will consist of the Floyd|Snider/AMEC project management team and 
Resident Engineer.  The roles and responsibilities of the team will be established prior to start of 
construction; specific responsibilities and roles for the QA team are described in the following 
sections. 


2.3 KEY QUALITY ASSURANCE AND QUALITY CONTROL PERSONNEL 


2.3.1 Resident Engineer 


The Floyd|Snider/AMEC project team will provide a Resident Engineer to supervise and 
manage the construction activities. The Resident Engineer will observe the construction 
activities, collect samples, conduct QA inspections and audits, and conduct analyses in 
accordance with the CQAP and addenda. The Resident Engineer will have the authority to stop 
work if the proper procedures are not being followed and/or corrective measures for any 
noncompliant work are not taken in a reasonable period of time. 


The Resident Engineer will document the daily activities, and provide weekly and monthly 
project status reports to the project participants as required. 


The Resident Engineer’s specific responsibilities include the following: 


 Documenting and tracking project scope changes as related to QA functions. 


 Reviewing the Contractor’s Quality Control Project Plan for consistency with the 
requirements of the drawings and specifications, and ensuring that performance 
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standards will be met. The review will examine the appropriateness and the 
frequency of the tests and inspections. 


 Establishing procedures to resolve disputes or misunderstandings during 
construction. 


 Reviewing emergency action and contingency planning. 


 In the event that any action during the performance of the construction activities 
causes or threatens a release that may present an immediate danger to the on-site 
construction workers, the Resident Engineer will initiate actions to be taken in 
accordance with the Health and Safety Plan. The Resident Engineer will take 
directions from the Site Health and Safety Coordinator (SHSC). 


 Maintaining a log of observations at the Site, including interactions with all parties 
results of tests site visits; and questions, concerns, or discussions about 
conformance with the approved design drawings and specifications. 


 Reviewing endpoint activities and procedures for project completion. 


 Observing tests used to monitor construction and the frequency of performance of 
the activities. 


 Reviewing sampling activities, frequency of testing, acceptance and rejection criteria, 
and drawings for implementing corrective measures as addressed in the drawings 
and specifications. 


 Observing the work in progress to determine if the work is generally proceeding in 
accordance with the drawings and specifications, and preparing daily inspection 
reports. 


 Immediately notifying the authorized representative of the Contractor, the Owner, 
and the Floyd|Snider/AMEC project management team of observed activities 
presenting imminent and substantial endangerment to the public health or welfare or 
environment, and following up with an appraisal of the situation to the 
Floyd|Snider/AMEC project management team. 


 Reporting actions that a contractor takes in interpreting contract documents in a way 
that may materially affect the work in progress or intent of the drawings and 
specifications.   


2.3.2 Contractor QC Officer  


The Contractor will designate an employee as the QC Officer for the project. The QC Officer will 
be an engineer or technician knowledgeable of standard QA/QC procedures for construction 
activities on hazardous waste sites. The QC Officer will have successfully met health, safety, 
and medical monitoring requirements specified in the Health and Safety Plan.  


The QC Officer’s responsibilities will include:  


 implementation of the approved submittals, 
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 adherence to project specifications, drawings, and field changes approved by the 
Resident Engineer, 


 Insuring that sample collection, sample handling, and laboratory testing conform to 
the applicable professional standards, 


 performing the required inspections as outlined in each applicable specification,  


 Maintaining QC documentation including the “Construction Quality Control Daily 
Report” and providing such documentation to the Resident Engineer. 
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3.0 Quality Assurance Program 


Throughout the construction work, inspections by the Resident Engineer will be performed to 
assure that quality construction practices and safe work procedures are employed.  The 
inspections will also verify compliance with environmental and safety requirements.  This 
section outlines the performance QA program.  


3.1 QUALITY ASSURANCE/QUALITY CONTROL ENFORCEMENT  


If construction deficiency is noted by the QC Officer or Resident Engineer on any segment of 
the Work, the Contractor shall immediately stop work on the segment.  Activities shall not 
proceed on the affected segment of the Work until the deficiency is corrected to the satisfaction 
of the QC Officer and Resident Engineer.  The specific corrective action will be determined by 
the Resident Engineer and will be implemented by the Contractor. 


3.2 VERIFICATION 


The Contractor shall provide QC documentation to the Resident Engineer.  In addition, 
independent sampling and inspections will be periodically performed by the Resident Engineer 
to verify performance. 


3.3 GENERAL QA/QC PROCEDURES 


The following list consists of the general QA/QC procedures to be performed by the Contractor 
and the Resident Engineer during inspection activities.  


 Ascertain that applicable or required approvals and permits have been obtained. 


 Ensure that Project Documents (design drawings, specifications, and contract) are 
on-hand, reviewed, and organized for ready reference. 


 Verify that project work is performed in accordance with the drawings, specifications, 
and applicable regulations and standards. 


 Review field orders, change orders, and Project Documents for conformance.  


 Recognize and report potential problem areas. 


 Check that surveying, laboratory services, testing methods, and procedures are 
arranged, scheduled, and performed in accordance with procedures and/or accepted 
practice. Verify that all testing equipment used on-site has current calibration 
documentation. 


 Confirm that record drawings are prepared and accurate.  


 Check that necessary corrective actions are completed, verified, and recorded.  
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 Ensure that required forms, records, and other appropriate documents are complete, 
in order, and properly filed, and that all reports (such as daily, weekly, monthly, 
special, final, etc.) are completed and distributed.  


3.3.1 Material Inspections  


The Resident Engineer will inspect and/or measure the products and materials upon delivery to 
ensure that the products and materials are those specified and to ensure that no damage has 
occurred during shipping.  If damage or incorrect shipping occurs, those  products and/or 
materialswill be replaced by the appropriate material and in good condition.   


3.3.2 Field Engineering Inspections  


Field engineering includes surveying and locating each Work component on the Site by the 
Contractor and subcontractors.  The QA inspection activities by the Resident Engineer for field 
engineering includes verification of the correct placement of all project facilities and installations. 
The dimensions, locations, elevations, and tolerances indicated in the Project Plans and 
Specifications will be independently confirmed by the Resident Engineer as well as engineering 
requirements concerning excavation, material placement and compaction, grading, and other 
construction activities.  


3.4 SITE AUDITS  


Periodic audits of QA/QC activities will be conducted throughout the construction.  Floyd|Snider 
and AMEC will provide a team to peform the audits.  Monthly audits will focus on documentation 
and compliance with procedures established in this CQAP and Project Documents.  Once 
completed, the results of the audit will be discussed with the Contractor and the Resident 
Engineer followed by a written report of results. 


3.5 PROJECT CLOSEOUT 


Project closeout is the process of project completion and includes development and 
implementation of final punch list items (i.e., items to be completed prior to Contractor 
demobilization from the Site), and post-construction submittals.  Contract closeout is normally 
accomplished in two phases: substantial completion and final completion.  The Contractor shall 
provide all post-construction submittals, which include, but are not limited to the following:  


 Reports of all tests demonstrating satisfactory functions of all operable items; 
instruction to Owner’s personnel for their use; and transfers of all keys, samples, 
extra materials, and other items as required by Project Documents. 


 Submittal of all maintenance, operating information, record drawings, warranties, 
manuals, and similar information/documents that are required by the Project 
Documents. 


 A schedule for completion of all outstanding work items noted by the Resident 
Engineer.  
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 Submittal of certifications as required by Project Documents.  


 Delivery of affidavits for the following:  


 Payment of debts and claims  


 Release of liens  


 Consent of surety for final payment  


 Release of waiver of liens  


 Release of claims 


 Other affidavits as may be required by the Project Documents.  


Project closeout activities involving the Owner will proceed in parallel with construction closeout 
activities described herein.  Project closeout will include the following: 


 Preparation of record drawings to reflect as-constructed conditions for submittal to 
the Owner.  


 Preparation of remedial action report; report will include a brief synopsis of work 
done and documentation associated with the work (i.e., daily logs, manifests, and 
certificates of disposal). 


 Consolidation of project records.  
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4.0 Meetings, Reviews, and Documentation 


4.1 MEETINGS 


The Resident Engineer will schedule and oversee kickoff and progress meetings. 


4.1.1 Kickoff Meeting  


Prior to the start of construction, the Resident Engineer, will hold a kickoff meeting. Participants 
at the meeting will include the Owner, the Floyd|Sninder/AMEC project team, and the 
Contractor’s management and lead field personnel.  Representatives from the Washington 
Department of Ecology may attend the kickoff meeting.   


The agenda of the kickoff meeting may include the following: 


1. Distribution and discussion of:  


a. the list of major subcontractors and suppliers, 


b. the projected construction schedules.  


2. Construction schedule and critical work sequencing.  


3. Major equipment deliveries and priorities.  


4. Designation of responsible personnel.  


5. Procedures and processing of:  


a. field decisions,  


b. proposal requests,  


c. submittals,  


d. Change Orders,  


e. applications for payment.  


6. Adequacy of distribution of Contract Documents.  


7. Procedures for maintaining Record Documents.  


8. Use of premises (office, work, and storage areas).  


9. Construction facilities, controls, and construction aids.  


10. Temporary rerouting and termination of utilities, access roads, etc.  


11. Health and safety overview.  


12. Safety and first aid procedures.  


13. Fire department alert procedures.  


14. Emergency contingency planning.  
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15. Environmental and stormwater management procedures. 


16. Security procedures.  


17. Housekeeping procedures.  


18. Permits.  


19. Handling of potentially contaminated materials (soil and water).  


20. Discussion of modifications to the Contractor QC program to ensure that site-specific 
considerations are addressed.  


21. Establishment of criteria to assess QA/QC progress of the project.  


22. Review of pertinent design documents, plans, and requirements.  


23. Conduct a site reconnaissance to verify that the design criteria, plans, and 
specifications are understood by the Contractor.  


4.1.2 Progress Meeting  


Weekly progress meetings will be held by the Resident Engineer.  Required attendees at the 
meeting will include the Resident Engineer and the Contractor’s management and lead field 
personnel.  


The agenda at the progress meetings will include the following:  


1. Review of the Contractor’s progress and schedules and effort to complete the 
remaining task(s) in a technical and budget-related basis.  


2. Review of action items from previous weekly meeting. 


3. Identification of potential delays and development of actions to maintain schedules.  


4. Establishment of the project schedule for the following 3 weeks.  


5. Coordination of work between the Floyd|Snider/AMEC project team and the 
Contractor. 


6. Review and resolution of any QA/QC issues identified in the previous week.   


7. Site safety conditions and practices, and conformance with the Site Health and 
Safety Plan.  


8. Administrative and financial issues. 


9. Identification action items.   


4.2 DOCUMENTATION 


Project documentation will include maintaining activity and summary information for all relevant 
components of the project, including but not limited to, activities, quantities, and technical 
information.  Sample project documentation forms are presented in Attachment 1G.1. 
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4.2.1 Daily Log 


The Resident Engineer will document detailed site activities in a field book.  A summary of 
activities and relevant information will be documented in a daily log.  Copies of daily logs will be 
sent to the Owner the following morning via e-mail.  Log entries should be completed using the 
following guidelines: 


 Every day should be reported and every calendar date should be accounted for; if 
followed by the words “no work” Then the reason for no work should be recorded.  


 Note directions given to the Contractor (verbal and written).  


 Note weather conditions for each day.  Describe unusual weather and its impact on 
construction.  


 Reference phone calls, conversations, and decisions.  


 Document site activities, any problems, and their reasons and resolutions. 


 Record time and name of Contractor representative to whom field paperwork is 
delivered, and the contents of the paperwork.  


 Note questions of workmanship and whether it was brought to the attention of the 
Contractor.  


 Note material and equipment testing results.  


 Record quantities of unit-priced items as agreed with the Contractor.  


 Sign and date daily log.  


4.2.2 Weekly Log  


The weekly log will be completed at the conclusion of each week’s activities by the Resident 
Engineer.  This report provides a weekly summary of construction activities, a projection of the 
following week’s construction, delivery problems and/or delays, interface problems, changes, 
and potential claims.  The weekly log will be a summary of the daily logs for that week.  


4.2.3 Monthly Status Report  


The Resident Engineer will prepare a monthly technical and financial status report for submittal 
to the Owner.  The summary of construction activities to be included in the report will be based 
on review of daily and weekly logs, periodic site visits, and financial summaries.  


4.2.4 Meeting Notes  


Project meetings will be recorded by the Resident Engineer.  An agenda will be prepared and 
the meeting summary will be documented on the agenda and distributed to all parties.  The 
meeting notes will contain the following information:  


 Time 
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 Location 


 Project Number 


 Attendees 


 Topics discussed, decisions made, or action items list 


 Work progress and schedule 


4.2.5 Health and Safety Records  


Daily Safety Meeting:  Daily safety meetings will be organized by the Resident Engineer and 
attended by all site personnel to review the day’s activities and associated health and safety 
issues and requirements.  All attendees shall sign the daily safety meeting form. A copy of the 
daily safety meeting form will be kept in the project files. 


Incident Reports:  Any incidents involving personnel or equipment should be reported to the 
Resident Engineer and documented.  The Resident Engineer will be responsible for reporting 
incidents to the Floyd|Snider/AMEC project team and the Owner.   


Emergency Telephone List:   An emergency phone list will be prepared at the beginning of the 
field work. The list will be posted by the telephone in the field office.  The list will contain phone 
numbers for medical emergency support, utility companies, and key project personnel.  


4.2.6 Photograph Log 


The Resident Engineer will document construction work, specifically including key construction 
milestones, with photographs and maintain project photograph documentation and files.  
Photographs will be filed electronically and arranged chronologically. Each photograph should 
be identified by a date and sequence number.  Captions for each photograph should include the 
date of the photograph and an activity description using the terminology common to the 
Contract Documents.  The photograph log will be used to keep a list of project photographs.  
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5.0 Quality Assurance Procedures  


The QA procedures include daily review of the Contractor’s QC and construction records, 
observation of the Contractor’s QC tests and inspections, and spot testing of critical construction 
criteria, as necessary.  Sample forms to be completed to document the technical aspects of the 
project are included in Attachment 1G.2.  Additional forms will be used as needed. 


5.1 CONTRACTOR QC REQUIREMENTS  


The Contractor shall provide and maintain an effective QC program or inspection system that 
shall assure that all supplies and services required under the Contract conform to Contract 
requirements, whether constructed or processed by the Contractor or procured from 
subcontractors or vendors.  The Contractor shall perform or have performed the inspections and 
tests required to substantiate that supplies and services conform to the requirements of the 
Project Plans and Specifications.  The results of all tests and inspections will be recorded and 
will be available for review throughout the construction period. 


All materials used shall meet or exceed the criteria as indicated on the Project Documents.  Any 
deviation must be preapproved by the Resident Engineer.  The Contractor shall be responsible 
for implementing QC procedures and for maintaining QC and construction records in the on-site 
workbook or file. 


The Contractor shall retain an independent testing laboratory, as specified in the Project 
Documents.  The laboratory shall be independent of the manufacturer, Contractor, and any 
party involved with the manufacture, design, and/or installation of any of the material used in the 
Work. 


5.2 BARRIER WALL  


The Resident Engineer will arrange for the surveyor to locate and stake the barrier wall 
alignment with station numbers per the design drawings.  Any discrepancies noted in the length 
of the wall will be resolved prior to the start of excavation.  Barrier wall installation will be 
documented by the Resident Engineer. 


5.2.1 Barrier Wall Trench 


Excavation and backfill soundings shall be taken by the Contractor every 5 feet along the trench 
centerline using a weighted tape, cable, or other approved device.  Soundings shall be 
measured to the nearest 0.1 foot.  The soundings shall measure the following: 


 Depth to the top of the silt layer, if present, which shall be identified from examination 
of bucket cuttings during trench excavation.  


 Depth to the bottom of the key excavation, which shall be determined after the 
bottom of the key excavation has been excavated and cleaned. 
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 Distance from the toe of the backfill to the toe of the excavation, at least 15 feet. 


 Depth to the top of backfill at the end of each day and at the beginning of the next 
day.  Sounding shall monitor the base of the trench for any accumulated sediment 
immediately prior to backfilling that may indicate side-wall instability or high sediment 
load within the slurry.  Any excess material noted shall be excavated prior to 
commencing backfill.  


5.2.2 Materials 


The bentonite used in construction shall be the same as that used in the mix-design or 
approved equivalent. The Contractor shall submit to the Resident Engineer copies of shipping 
labels or bills of lading from the manufacturer for each lot of bentonite shipped to certify that the 
bentonite is of the specified type or an approved equivalent.  


Water used in slurry mixing shall be municipal water supplied by the City of Milton.  The 
Contractor shall not change water source during construction without prior approval from the 
Resident Engineer.  


5.2.3 Bentonite Slurry 


The Contractor will test and record the bentonite slurry at the batch plant and in the trench.  The 
testing requirements are presented in Table 1G.1.  Slurry samples from the trench shall be 
collected from at least 5 feet below the top of the slurry.  The Resident Engineer shall review the 
test results and resolve any problems with the Contractor. 


5.2.4 Backfill 


Backfill shall be prepared according to the mix-design.  The proportion of bentonite added to the 
mix shall be calculated and recorded.  Backfill shall be tested for slump and select samples 
collected and submitted to a geotechnical laboratory for confirmation of permeability. 


5.3 INTERCEPTION TRENCH SYSTEM  


The surveyor shall locate and stake the interception trench alignments and provide a reference 
elevation for the Contractor.  The Resident Engineer shall verify the depth of excavation, piping, 
and backfill, as well as observe the compaction of the backfill to the design specification.  The 
same requirements apply to the installation of the electrical trench and conduits. 


5.3.1 Lift Station 


The Contractor shall submit the specification sheets and other relevant information for the lift 
station and all the instrumentation and pumps to the Resident Engineer at least 10 calendar 
days prior to installation.  Submittals shall include manufacturer’s operation and maintenance 
manual.  The Resident Engineer shall confirm and record that the lift station has been installed 
at the correct location and depth, and that all internal installations meet the design.  
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5.3.2 Pipe 


The Resident Engineer shall inspect the piping, cleanouts, and vault material, pressure testing, 
and installation depth to verify compliance with the design specifications.  The Resident 
Engineer shall also inspect the material and depth of installation of the electrical conduits and 
junction boxes. 


5.3.3 Electrical Controls and Commissioning 


The Contractor shall provide the proposed electrical system specifications, logic, and design 
drawings to the Resident Engineer for approval at least 10 calendar days prior to procurement.  
Upon completion of all system installations, the Resident Engineer will test all components of 
the system to verify proper function of all the items in accordance with the design requirements 
and logic.  Any problems identified shall be corrected to the satisfaction of the Resident 
Engineer. 


5.3.4 Earthwork 


The Contractor shall provide moisture density curves for each type of site soil to be compacted.  
Earthwork construction shall be performed in accordance with the Project Documents and shall 
be observed by the Resident Engineer.  An independent testing company retained by The 
Contractor shall perform compaction testing with the frequency identified in the design drawings 
to verify adherence to the design compaction requirements. 


Tests and locations shall be identified by elevation and grid coordinates on a drawing of the 
construction area.  The test locations shall be evenly distributed across each lift being tested.  
Any area appearing to the Resident Engineer to be of questionable quality shall be tested 
instead of, or in addition to, the area previously planned for testing. 


5.4 LANDFILL CAP RESTORATION 


5.4.1 Geosynthetics 


At least 10 days prior to ordering geosynthetics, the Contractor shall submit the following for the 
Resident Engineer’s approval: 


 Manufacturer’s name and material type 


 Engineering properties as determined by manufacturer’s tests 


 Manufacturer certification that the material meets the specifications 


 A sample of the proposed geosynthetic 


 Manufacturer’s installation recommendations. 


All geosynthetic material shall be stored such that it is protected from damage and prolonged 
exposure to ultraviolet radiation.  The subgrade shall be inspected and approved by the 
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Resident Engineer prior to installation.  No mechanical equipment shall be driven directly on top 
of the geosynthetic materials and they may not be covered until inspected and approved by the 
Resident Engineer. 


The manufacturer shall provide the Resident Engineer with a QC certificate for each roll of 
material. The QC certificate shall be signed by a responsible person employed by the 
manufacturer and shall include all supplied roll numbers and identifications.  The Resident 
Engineer shall confirm that the QC certificates have been provided for all rolls, and that each 
certificate identifies the roll related to it. The Resident Engineer shall review the QC certificate 
and verify that the certified roll properties meet the Project Plans and Specifications. 


The Contractor shall submit a plan describing the methods for handling and storage of materials 
prior to installation.  The Resident Engineer shall observe that equipment used to unload the 
rolls does not damage the material, care is taken when unloading the rolls, and that all 
documentation required by the Project Documents has been received. 


Any damaged rolls will be rejected and removed from the job site or stored at a location 
separate from accepted rolls as designated by the Resident Engineer.  All rolls that do not have 
proper manufacturer’s documentation shall also be stored at a separate location until all 
documentation has been received and approved.  Storage space shall be protected by the 
Contractor from theft, vandalism, damage from vehicles, and similar activities.  The Resident 
Engineer shall verify that the materials are not stored directly on the ground and adequate 
safeguards are in place to ensure protection against damage from the actions of man, weather, 
animals, or other means. 


5.4.2 Geosynthetic Materials Installation 


All geosynthetic materials installations shall be in accordance with the Project Documents and 
manufacturer’s recommendations. In case of conflict between Project Documents and 
manufacturer’s recommendation, the Resident Engineer will resolve the conflict with the 
manufacturer.  Where optional procedures are noted in the test method, the requirements of the 
Project Documents shall prevail.  Prior to installation, the Resident Engineer shall assess that 
the subgrade has been prepared in accordance with the Project Documents. 


The Contractor shall assign an identification number for each panel. The Resident Engineer 
shall establish a chart showing correspondence between roll numbers, certification reports, and 
panel numbers and observe all installations.  All geomembrane welds and/or glued seals will be 
leak tested by the Contractor in the presence of the Resident Engineer.  Any segment that fails 
the test shall be patched, and patch welds or glued seals shall be leak tested. 


Upon completion of the installation, the Resident Engineer will inspect the placed material and 
record all defects and disposition of the defects (panel rejected, patch installed, etc.).  The 
Resident Engineer shall observe that the liner is not damaged after placement by equipment, 
foot traffic, or other means, that the liner is anchored to prevent movement by wind, and that 
adjacent panels are overlapped in accordance with the Project Documents.  Any defects noted 
will be corrected prior to placement of cover soil. 
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5.4.3 Soil Cover Placement 


Cover soil shall be placed as soon as possible to protect geosynthetic materials from ultraviolet 
degradation and temperature fluctuations.  Soil cover shall be placed with mechanical 
equipment. However, no mechanical equipment shall be allowed directly on top of the 
geosynthetic materials; equipment shall be driven on pre-deposited soil material of sufficient 
thickness to protect the geosynthetics.  Cover soil and topsoil, or crushed rock for the road, shall 
be brought in with earth-carrying equipment, deposited on the previously spread soil cover, then 
pushed onto the uncovered portion of the geosynthetic materials with low ground-pressure 
equipment, as approved by the Resident Engineer.  Any damage to the geosynthetic materials 
shall be repaired immediately.  The Resident Engineer will inspect soil placement and measure 
the thickness of the layers to verify compliance with the design. 


5.5 PIEZOMETER INSTALLATION 


The Resident Engineer will locate the new piezometer locations and log the drilling and 
piezometer installations.  The final location and elevations of the piezometers shall be surveyed. 


The Resident Engineer shall observe and document that the Contractor provides the specified 
assistance and materials for excavating the Landfill cap for piezometer installation, sealing 
piezometer completions to the Landfill cap liner, and backfilling the excavations.    


5.6 DOCUMENTATION 


The Resident Engineer shall document that QA requirements have been addressed and 
satisfied.  Documentation shall consist of daily and weekly logs, photographs, design and 
specification revisions, monthly status reports, record drawings, and a construction report. 


The finished project components and elements will be surveyed by the project surveyor, and 
record drawings will be prepared by the Resident Engineer.  The Resident Engineer shall 
maintain a working set of record drawings where all deviations and changes are daily noted.  
The record drawings will include dimensions of all field panels, location of each panel to 
surveyor’s plan, identification of all panels and seams, and a summary of all construction 
activities. 


At the completion of the work, the Resident Engineer shall submit a final construction report.  
This report will assess that the work was performed in compliance with the Project Documents.  
At a minimum, the final construction report will include laboratory test results, observation and 
test data sheets, descriptions of significant construction problems and the solutions of these 
problems, a list of design revisions and the justifications for these changes, and a certification 
statement signed and sealed by a Professional Engineer registered in the State of Washington. 
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Table 1G.1 
Soil–Bentonite Wall Quality Control Testing 


Property Requirement Frequency Test Method 


Initial Bentonite Slurry 


Viscosity > 40 sec 2 times per shift1 API RP 13B-1 


Density > 66 pcf 2 times per shift1 API RP 13B-1 


Filtrate Loss2 < 25 cc 2 times per shift1 API RP 13B-1 


pH 6.5 to 10 2 times per shift1 API RP 13B-1 


Hydration Time Hydrate until 
viscosity is stable 


  


In-trench Bentonite Slurry 


Density 66-85 pcf and at 
least 15 pcf less 
than S-B backfill 


density. 


2 times per shift 1,3 API RP 13B-1 


Viscosity > 40 sec 2 times per shift1,3 API RP 13B-1 


Sand Content For record 2 times per shift1,3 API RP 13B-1 


pH 6.5 to 10 2 times per shift1,3 API RP 13B-1 


Filtrate Loss2 < 25 cc 2 times per shift1,3 API RP 13B-1 


Height of slurry above water table > 2.0 feet   


Backfill Operations 


Slope Cleaning Monitor 
accumulations on 


backfill slope 


1 per shift  


Distance from toe of excavation to 
toe of backfill 


15–50 feet 1 per shift  


Notes:    
1 Samples taken near beginning and end of each shift. 
2 Test performed at 100 psi for 30 minutes. 
3 Trench slurry samples shall be taken from two depths; approximately 2 feet below slurry 


surface and 2 feet above the bottom of the trench. 
Abbreviations:  


cc cubic centimenter 
pcf pounds per cubic foot 


S-B Soil-Bentonite 
sec second 
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Weekly Field Activities 


 


Weekly Field Activities Summary 
Phase 1 Part 1 Cleanup Action 


Week No.:        Dates:        To:        Project No.: 13488 


Project Name:  B&L Woodwaste Site Date:        


Project Location:  Pierce County, Washington Field Representative:        


      


      


      


      


      


      


      


      


      


      


      


      


      


      


 Prepared by:       


 Reviewed by:       
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Data Quality Control Report 


 


Daily Quality Control Report  
Phase 1 Part 1 Cleanup Action Plan 


 


Project Name: Phase 1 Part 1 Cleanup Action Plan  Project Number: 13488  


 B&L Woodwaste Site  Date:   


Project Location: Pierce County, Washington     


Field 
Representative: 


  


Weather:  Wind:  Temp:   
 


PERSONNEL: 


Name Company Time In Time Out 


    


    


    


    


    


    


    


DESCRIPTION AND LOCATION OF WORK: 
 


 


 


 


 


DECONTAMINATION PROCEDURES: 
 


 


 


CONTRACTORS QUALITY CONTROL: 
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Data Quality Control Report 


 


Daily Quality Control Report  
Phase 1 Part 1 Cleanup Action Plan 


(continued) 
 


SAMPLING: 


Location Type Depth Analyses 


    


    


    


    


    


    


    


    


MATERIALS RECEIVED ON-SITE: 
 


 


 


 


 


DESCRIBE MATERIALS STORAGE (Location, Protection): 
 


 


 


 


 


DISCUSSIONS WITH CONTRACTOR: 
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Data Quality Control Report 


 


Daily Quality Control Report  
Phase 1 Part 1 Cleanup Action Plan 


(continued) 


SAFETY VIOLATIONS & ACCIDENTS OBSERVED AND ACTION TAKEN: 
 


 


 


 


 
REMARKS (INCLUDE VISITORS): 
 


 


 


 


 


 


WORK PERFORMED: 


Description Quantity Today Total to Date 


   


   


   


   


   


   


   


   


   


 


Signature of Contractor:  Date:  


Signature of Field Representative: 


 


Date: 


 


 







 
  


B&L Woodwaste Site
Pierce County, WA


 


F:\projects\B&L RIM\Phase 1 Implementation\EDR\EDR 
Final\EDR Final Addendum 1\Addend 1 Apx 1G CQAP\Attach 
1G.1\CQAP H_S Form 072309.doc 


July 2009 FINAL 


Page 1 of 1 EDR Addendum 1
Appendix 1G.1: CQAP
Health & Safety Form


 


Environmental Project Health and Safety Field Meeting Form  
Phase 1 Part 1 Cleanup Action 


 


Date:                              Time:                      Project No.: 13488.  


Project Name: Phase 1 Part 1 Cleanup Action  


Location: Pierce County, Washington  


Meeting Conducted by:   


TOPICS DISCUSSED 


Physical Hazards:   


Chemical Hazards:   


Personal Protection:  


Decontamination:   


Special Site Considerations:   


  


  


  


Emergency Information:   


Hospital Location:   


 


Attendees 


 Name/Company (printed) Signature 


    


    


    


    


    


    


    


    


 


Meeting Conducted by:            
      Signature 
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Confined Space Entry Permit 
(All copies of permit will remain at job site until job is completed.) 


            Date      
Location/Description 
of Confined Space            Time      
Purpose of Entry                Expiration      
Expected Hazards                
Communications                
Entry Supervisor                
 
Special Requirements Before Entry: Yes No  Yes No 
Lockout De-Energize - Test and Verify   Escape Harness Required   
Lines Broken - Capped or Blanked   Tripod Emergency Escape Unit   
Purge - Flush and Vent   Lifelines   
Ventilation   Fire Extinguishers   
Secure Area (Post and Flag)   Lighting (Explosion Proof)   
Breathing Apparatus   Protective Clothing   
Resuscitator - Inhalator   Respirator   
 
         Test Interval       
 
Test(s) to be Taken/Acceptable Entry Conditions Date           
 Tester           
Do Not Enter If Permissible Entry Levels are 
Exceeded 


Time           


 Permissible 
Entry Level 


Am/Pm M M M M M M M M M M


% of Oxygen 19.5% to 23.5%            
% of L.F.L.* (gas/vapor/mist) Less than 10%            
Carbon Monoxide 35 ppm (8 hr.)            
Aromatic Hydrocarbon 1 ppm  (8 hr.)            
Hydrogen Sulfide 10 ppm (8 hr.)            
Sulfur Dioxide 2 ppm (8 hr.)            
Ammonia 25 ppm (8 hr.)            
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Confined Space Entry Permit


 


*  L.F.L.  Lower Flammable Level 
 
Name of Gas Tester(s)                
Note:  Continuous/periodic tests shall be established before beginning the job.  Any questions pertaining to test requirements should be directed 
to         
 
 
Testing Instruments Used 


 
Name/Type 


Identification 
No. 


Calibration 
Time 


Calibration  
Reading 


Background 
Measurement 


           
           
           
 


Authorized Entrants Authorized Attendants 
    
    
    
    
    
 


Permit Authorization 
 
I certify that all actions and conditions necessary 
for safe entry have been performed. 
 
      
Name (Print)  Signature 
     
Date  Time   
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Accident Investigation Report
   


Investigation Report for Occupational Accident, Injury, or Illness 
Phase 1 Part 1 Cleanup Action 


 
Date of investigation:  Conducted by:  


Event leading to this investigation:  
 


Was anyone injured as a result of this incident?   Yes   No 


If so, describe the injury:  


 
 


Was a safe work practice violated?   Yes   No 


If so, describe:  


 
 


Was an unanticipated unsafe condition encountered?   Yes   No 


If so, describe:  


 
 


What corrective action is needed?  
 


Person responsible for corrective action:   


Date received by responsible person:   


Completion of corrective action: 


My signature below certifies that I have completed the corrective action(s) described above. 


     
 Signature  Date  


 
Will an additional safe work practice be needed?   Yes   No 


If so, describe:  


 
 


Was the unsafe condition corrected?   Yes   No 


If not, what interim actions have been taken?  


 
 


Does our inspection checklist need modification?   Yes   No 


If so, describe:  


     
Investigator Printed Name Investigator Signature  (Date)


 







B&L Woodwaste Site
Pierce County, WA


Aspect


Construction Photo Index
Phase 1 Part 1 Cleanup Action Plan


Date Photo ID Photographer Description
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Construction Photo Index







B&L Woodwaste Site
Pierce County, WA


Expires Date Expires Expires Expires Expires Expires Expires Expires Expires Expires


CPR


Confined 
Space 
Entry


Name Organization


Training Records Summary
Phase 1 Part 1 Cleanup Action Plan


Medical 
Monitoring


40-Hour 
HAZWOPER 


Training


8-Hour 
HAZWOPER 
Refresher


Respirator 
Fit Test


Asbestos 
Supervisor


Asbestos 
Worker


Lead 
Awareness


8-Hour 
Lead


 Abatement First Aid
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Training Record Summary







B&L Woodwaste Site
Pierce County, WA 


In Out


Visitor Log
Phase 1 Part 1 Cleanup Action Plan


Time


Date Name Organization Purpose of Visit
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Visitor Log 







NO TRESPASSING 
 


All visitors must sign 
in at field office 


gate sign       6/25/2009 
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Construction Quality AssurancePlan 
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Attachment 1G.2 
Sample Forms for  


Technical Documentation 
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Field Inspection Checklist


 


Field Site Inspection Checklist 


Inspections of our field sites will be conducted periodically and as needed to identify potential 
hazards.  Appropriate corrective action will be taken when hazards are identified.  The following 
checklist will be used to facilitate the inspection.  A check mark indicates that an item has been 
inspected and appears to present no hazard in the best judgment of the person conducting the 
inspection.  An N/A indicates that the item is not applicable at the time of inspection.  If an 
unsafe condition exists, corrective action will be documented on the Corrective Action Form that 
follows the checklists. 


PROJECT NAME:  B&L Woodwaste Site; Phase 1 Part 1 Cleanup Action Plan   
  


 


PROJECT NUMBER:  13488._________ PROJECT MANAGER:  Tina Gary  


 


LOCATION:  Pierce County, Washington    


 


INSPECTION CONDUCTED BY:      


 


DATE OF INSPECTION:      


 


1.  TYPE OF FIELD PROJECT 


 


  Does field work involve investigating, monitoring, or remediating environmentally 
released hazardous wastes and thus require compliance with 29 CFR 1910.120 or Cal 
OSHA 5192 regulations?  If yes, complete Sections 2 through 8. 


 


  Does field work involve being around construction activity, drilling, or heavy equipment? 
If yes, complete Section 9.   


 


  Does field work involve any excavation or trenching activities?  If yes, complete Section 
10. 
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Field Inspection Checklist


 


  Does field work involve entering a confined space?  If yes, complete Section 11. 


 


  Does field work involve potential exposure to excessive noise (for example, indoor 
drilling, air percussion drilling, pile driving, etc.)?  If yes, complete Section 12. 


List any specific site hazards not covered above. 


  


  


  


 


  Is emergency information (location of nearest emergency medical facility and emergency 
phone numbers) readily available? 


 


  Is a first-aid kit available at the field site? 


 


2.  SITE HEALTH AND SAFETY PLAN 


 


  Is the site Health and Safety Plan (HASP) available on site? 


 


  Does the HASP contain chemical information sheets for contaminants of concern at the 
site? 


 


  Were health and safety briefings held before the start of field work? 


 


  Were briefings documented as to content and attendance? 
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Field Inspection Checklist


 


3.  TRAINING AND MEDICAL MONITORING 


 


  Do all employees working on site have documentation confirming 40-hour training and 
annual refresher updates? 


 


  Do all employees working on site have documentation confirming participation in a 
periodic medical surveillance program? 


 


  Have all employees working on site participated in a respiratory protection program and 
been fit-tested within the past year? 


 


  Is at least one person on site currently certified in first aid/CPR? 


 


  Have all employees working on site read the HASP, and do they understand site-specific 
hazards and requirements for site control, personal protective equipment, 
decontamination procedures, and emergency procedures? 


 


  Is all above outlined documentation also available for all subcontractors working on site? 


 


4.  SITE CONTROL 


 


  Are site control measures being implemented?  Explain       


              


 


  Is there a site map available to employees? 


 


  Are work zones clearly defined/boundaried?   
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Field Inspection Checklist


 


  Are on-site communication systems available? 


 


5.  WORK PRACTICES AND PERSONAL PROTECTIVE EQUIPMENT (PPE) 


 


  Does the HASP contain appropriate requirements for PPE? 


 


  Are the PPE requirements that are outlined in the HASP being followed by all on-site 
personnel? 


  Is PPE being properly handled, cleaned, and stored? 


 


  Is used PPE being properly decontaminated or disposed of? 


 


  Are appropriate work practices being followed by all on-site personnel? 


 


  Is drinking water available on site? 


 


6.  AIR MONITORING 


 


  Is air monitoring being conducted on site? 


 Purpose:    


 Type:    


 


  Are the people performing air monitoring properly trained in using the instruments? 


 


  Are air monitoring instruments being properly calibrated? 
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Field Inspection Checklist


 


  Is information on instrument calibration, background readings, and work site readings 
being properly recorded in the field notes? 


 


  Is air monitoring performed at appropriate times during site work (when new activities 
are begun, at new locations, at frequent enough intervals, etc.)? 


 


7.  DECONTAMINATION 


 


  Are appropriate decontamination procedures outlined in the HASP? 


 


  Are the decontamination procedures outlined in the HASP being followed? 


 


  Are decontamination wastes being handled and disposed of properly? 


 


8.  EMERGENCY PROCEDURES 


 


  Are emergency procedures outlined in the HASP? 


 


  Are on-site personnel familiar with emergency procedures? 


 


  Is the route to the nearest medical facility provided in the HASP?   


 


  Is there an evacuation meeting place designated and known to on-site personnel? 


 


  Are emergency phone numbers readily available? 


 


  Is there a first-aid kit and fire extinguisher available on site? 
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Field Inspection Checklist


 


9.  PERSONAL PROTECTIVE EQUIPMENT (PPE) FOR DRILLING OR CONSTRUCTION 
SITES 


 


  Are field staff wearing hard hats and work boots? 


 


  Is eye protection available and being worn around drilling rigs or other operating 
equipment? 


 


  Is hearing protection available?  In use? 


 


  Is drinking water available on site? 


 


10.  EXCAVATION AND TRENCHING 


 


  Does field work require anyone to enter trenches or excavations 5-feet deep or deeper? 


 


  If so, has an OSHA permit been obtained, and are requirements of CCR Title 8 Sections 
1504, 1539-1547 being met? 


 


  Is a copy of the above regulations available at the site?  (Note:  Use a copy of the 
regulations to check that field work complies with the regulations.) 


 


  Are employees wearing appropriate protective gear such as hard hats, work boots, 
safety glasses, and earplugs if needed? 
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Field Inspection Checklist


 


11.  CONFINED SPACE 


 


  Does field work require entering a confined space? 


 


  Has a confined space entry plan been developed to address air monitoring, ventilation, 
and surveillance requirements (CCR Title 8, Article 108)? 


 


  Are requirements being met? 


 


12.  NOISE 


 


  Are noise levels being measured and recorded in field notes? 


 


  Are ear protectors available, and are employees properly fitted and instructed in their 
use? 
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Corrective Action Form 
 


Inspection Report and Corrective Action Form  
Phase 1 Part 1 Cleanup Action  


 
Location Problem Corrective Action 


   


   


   


   


   


   


   


   


   


   


   


   


   


   


   


   


   


 







B&L Woodwaste Site
Pierce, County 


PROJECT Name:  B&L Woodwaste Site
PUMP Manufacturer:


PCBs Lead Other


Abbreviation:


PCB  Polychlorinated biphenyl


Sampling Results  
Operator Initials


Perimeter Air Monitoring Log


Model:
Number: 13488.


Date Time Location / Comments
Air Volume 


(Liters)
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Perimeter Air-Monitoring Log







B&L Woodwaste Site
Pierce County, WA


GS Platform Platform
elevation height (ft) elevation depth (ft) elevation depth (ft) elevation


Abbreviations:
GS Ground surface


ft Feet


Top of Key Layer Bottom of Key


Barrier Wall Excavation Log
Phase 1 Part 1 Cleanup Action


Date Time Station
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Barrier Wall Excavation Log







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan


          F:\projects\B&L RIM\Phase 1 Implementation\EDR\EDR Final\EDR Final Addendum 1\Addend 1 Apx 1G CQAP\Attach 1G.2\
          CQAP Sounding Log 072309.xls


     July 2009 FINAL Page 3 of 8


EDR Addendum 1
Appendix 1G.2: CQAP


Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Station Date Time


Depth 
(feet) Date Time


Depth 
(feet) Comments


Trench Sounding Record
Phase 1 Part 1 Cleanup Action Plan
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Trench Sounding Record







B&L Woodwaste Site
Pierce County, WA


Shipment 
Date


Manifest 
No.


Estimated 
Weight 
(Ton)


Source 
Area Material


Date 
Accumulated


Date 
Disposed


Certificate 
of 


Disposal


Actual 
Weight 
(Ton)


Solid Waste Disposal Tracking
Phase 1 Part 1 Cleanup Action
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Solid Waste Disposal Tracking







B&L Woodwaste Site
Pierce County, WA


Identification Material Date


Waste Characterization Analytical Results
Part 1 Phase 1 Cleanup Action


Sample
Analytical Results (mg/kg) Comments
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Waste Characterization Analytical Results
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B&L Woodwaste Site 
Pierce County, Washington 


Engineering Design Report (EDR) 
Addendum 1 


  
Phase 1 Part 1 Remediation Design Report 


 
Barrier Wall and Interceptor Trench  


 


Appendix 1H 
Health and Safety Plan 
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Engineering Design Report (EDR) 
Addendum 1: Appendix 1H 


 
Health and Safety Plan 


Phase 1 Part 1 Cleanup Action 


 


Prepared for 
B&L Custodial Trust 


606 Columbia Street NW, Suite 212 
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1.0 Plan Objectives and Applicability 


This Health and Safety Plan (HASP) has been written to comply with the standards prescribed 
by the Occupational Safety and Health Act (OSHA) and the Washington Industrial Safety and 
Health Act (WISHA). 


The purpose of this HASP is to establish protection standards and mandatory safe practices 
and procedures for all personnel involved with the construction, operation, and monitoring of the 
subsurface barrier wall and interceptor trench system on the B&L Property (Property) at the B&L 
Woodwaste Site (Site).  This HASP assigns responsibilities, establishes standard operating 
procedures, and provides for contingencies that may occur during field work activities.  The plan 
consists of Site descriptions, a summary of work activities, an identification and evaluation of 
chemical and physical hazards, monitoring procedures, personnel responsibilities, a description 
of Site zones, decontamination and disposal practices, emergency procedures, and 
administrative requirements. 


The provisions and procedures outlined by this HASP apply to all contractors, subcontractors, 
oversight personnel, and all other persons involved with the field work activities described 
herein.  All such persons are required to read this HASP and indicate that they understand its 
contents by signing the Health and Safety Officer/Site Supervisors’ (HSO/SS) copy of this plan. 


It should be noted that this HASP is based on information that was available as of the date 
indicated on the title page.  It is possible that additional hazards that are not specifically 
addressed by this HASP may exist at the work Site, or may be created as a result of on-site 
activities.  It is the firm belief of Floyd|Snider and AMEC Geomatrix, Inc. (AMEC) that active 
participation in health and safety procedures and acute awareness of on-site conditions by all 
workers is crucial to the health and safety of everyone involved.  Should project personnel 
identify a site condition that is not addressed by this HASP and have any questions or concerns 
about site conditions, they should immediately notify the HSO/SS and an addendum will be 
provided to this HASP. 


The HSO/SS has field responsibility for ensuring that the provisions outlined herein adequately 
protect worker health and safety and that the procedures outlined by this HASP are properly 
implemented.  In this capacity, the HSO/SS will conduct regular site inspections to ensure that 
this HASP remains current with potentially changing site conditions.  The HSO/SS has the 
authority to make health and safety decisions that may not be specifically outlined in this HASP, 
should site conditions warrant such actions.  In the event that the HSO/SS leaves the Site while 
work is in progress, an alternate Site Safety Officer (SSO) will be designated.  Personnel 
responsibilities are further described in Section 4.0. 


This HASP has been reviewed by the Project Manager (PM) and the HSO/SS prior to 
commencement of work activities.  All Floyd|Snider and AMEC personnel shall review the plan 
and be familiar with on-site health and safety procedures.  A copy of the HASP will be on-site at 
all times. 
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2.0 Emergency Contacts and Information 


2.1 DIAL 911 


In the event of any emergency, DIAL 911 to reach fire, police, and first aid.  


2.2 HOSPITAL AND POISON CONTROL 


Nearest Hospital Location and Telephone: 


(Refer to Figure 1H.1 for directions and 
map to the hospital.)  


Tacoma General Hospital 
315 Martin Luther King Jr. Way  
Tacoma, WA 98405-4234 
(253) 403-1000 


Washington Poison Control Center: (800) 222-1222  


 


2.3 PROVIDE INFORMATION TO EMERGENCY PERSONNEL 


All Floyd|Snider and AMEC project personnel should be prepared to give the following 
information: 


Information to give to Emergency Personnel 


Site Location: 


(Refer to Figure 1H.2 for directions and 
map to the Site.) 


B&L Woodwaste Site 
2206 6th Ave. or 552 Fife Way, Milton/Fife, WA
(Unincorporated Pierce County)  


Landfill area: the entrance is located ¼ mile 
north of intersection between 20th Street East 
and Fife Way. Enter from Fife Way and drive 
around the east side of the Landfill to Puget 
Power Road and the entrance to the Site. 


Number that you are calling from: Look on the phone you are calling from. 


Describe accident and/or incident and 
numbers of personnel needing assistance. 


Type of Accident 
Type(s) of Injuries 
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3.0 Background Information 


3.1 SITE BACKGROUND 


Floyd|Snider and AMEC will conduct all field activities on behalf of the Washington State 
Department of Ecology (Ecology) at the B&L Woodwaste Site located at 552-817 Fife Way, 
Milton/Fife, WA (Unincorporated Pierce County).  Groundwater impacted by arsenic is present 
beneath the Landfill and adjacent wetlands area.  Site background information is discussed in 
detail in the Engineering Design Report (EDR). 


3.2 SCOPE OF WORK 


This scope of work is Phase 1 Part 1 of the 2008 Final Cleanup Action Plan (CAP) remedy.  
Floyd|Snider and AMEC will conduct the following field work activities: 


 Excavation and backfill of test trenches. 


 Construction of a subsurface barrier wall along the perimeter of the Landfill. 


 Construction of groundwater interceptor trenches. 


 Construction of stormwater infiltration ponds. 


 Installation of piezometers within and outside the limits of the Landfill. 


 Measurement of groundwater elevations at installed piezometers. 
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4.0 Primary Responsibilities 


4.1 PROJECT COORDINATOR 


The Project Coordinator (PC) will approve this HASP and any amendments, thereof, and will 
ultimately be responsible for full implementation of all elements of the HASP. 


4.2 PROJECT MANAGER 


The Project Manager (PM) will have overall responsibility for the completion of the project, 
including the implementation and review of this HASP.  The PM will review health and safety 
issues as needed and as consulted, and will have authority to allocate resources and personnel 
to safely accomplish the field work. 


The PM will direct all Floyd|Snider and AMEC personnel involved in field work at the Site.  If 
project scope changes, the PM will notify the HSO/SS so that the appropriate addendum will be 
included in the HASP.  The PM will ensure that all Floyd|Snider and AMEC personnel on-site 
have received the required training, are familiar with the HASP, and understand the procedures 
to follow should an accident and/or incident occur on-site. 


4.3 HEALTH AND SAFETY OFFICER AND SITE SUPERVISOR 


The HSO/SS will advise the PM and project personnel on all potential health and safety issues 
of the field investigation and remedial activities to be conducted at the Site.  The HSO/SS will 
specify required exposure monitoring to assess Site health and safety conditions, modify the 
Site HASP based on field assessment of health and safety accidents and/or incidents, and 
recommend corrective action if needed.  The HSO/SS will report all accidents and/or incidents 
to the PM.  If the HSO/SS observes unsafe working conditions by Floyd|Snider and AMEC 
personnel or any contractor personnel, the HSO/SS will suspend all work until the hazard has 
been addressed. 


4.4 SITE SAFETY OFFICER 


The Site Safety Officer (SSO) may be a person dedicated to this task, to assist the HSO/SS 
during field work activities.  The SSO will ensure that all personnel have appropriate personal 
protective equipment (PPE) on-site and PPE is properly used.  The SSO will assist the HSO/SS 
in field observation of Floyd|Snider, AMEC, and contractor personnel safety.  If a health or 
safety hazard is observed, the SSO shall suspend all work activity.  The SSO will conduct on-
site safety meetings daily before work commences.  All health and safety equipment (e.g., air 
monitoring instrument) will be calibrated daily and records kept in the daily field logbook.  The 
SSO may perform exposure monitoring if needed and will ensure that equipment is properly 
maintained. 
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4.5 FLOYD|SNIDER AND AMEC PROJECT PERSONNEL 


All Floyd|Snider and AMEC project personnel involved in field work activities will take 
precautions to prevent accidents and/or incidents from occurring to themselves and others in 
the work areas.  Employees will report all accidents and/or incidents or other unsafe working 
conditions to the HSO/SS or SSO immediately.  Employees will inform the HSO/SS or SSO of 
any physical conditions that could impact their ability to perform field work. 


4.6 TRAINING REQUIREMENTS 


All Floyd|Snider and AMEC project personnel must comply with applicable regulations specified 
in the Washington Administrative Code (WAC) Chapter 296-843, Hazardous Waste Operations 
Training (HAZWOPER), administered by the Washington State Department of Labor and 
Industries (L&I).  Project personnel will be 40-hour HAZWOPER trained and maintain their 
training with an annual 8-hour refresher.  Personnel with limited tasks and minimal exposure 
potential will be required to have 24-hour training and a site hazard briefing and be escorted by 
a trained employee.  Personnel with defined tasks that do not include potential contact with 
disturbed site soils or waste, groundwater, or exposures to visible dust (e.g., surveying) are not 
required to have any level of hazardous waste training beyond a site emergency briefing and 
hazard orientation by HSO/SS.  Floyd|Snider and AMEC project personnel will fulfill the medical 
surveillance program and respiratory protection program requirements. 


In addition to the 40-hour course and 8-hour refreshers, the HSO/SS will have completed an 
8-hour HAZWOPER Supervisor training as required by WAC 296-843-20015.  At least one 
person on-site during field work will have current CPR/First Aid certification.  All field personnel 
have a minimum of 3 days of hazardous materials field experience under the direction of a 
skilled supervisor.  Documentation of all required training will be maintained in a 3-ring binder 
on-site and kept either in the HSO/SS vehicle or equipment storage bin. 


Additional site-specific training that covers on-site hazards, PPE requirements, use and 
limitations, decontamination procedures, and emergency response information as outlined in 
this HASP will be given by the HSO/SS before on-site work activities begin.  Daily health and 
safety meetings will be documented on the Daily Tailgate Safety Meeting form included in this 
HASP as Attachment 1H.A. 


4.7 MEDICAL SURVEILLANCE 


All Floyd|Snider and AMEC field personnel are required to participate in their respective 
company's medical surveillance program, which includes annual audiometric and physical 
examinations for employees involved in HAZWOPER projects.  The program requires medical 
clearance before respirator use or participating in HAZWOPER activities.  Medical examinations 
must be completed before conducting field work activities and on an annual basis. 
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5.0 Hazard Evaluation and Risk Analysis 


In general, there are three broad hazard categories that may be encountered during site work: 
chemical exposure hazards, fire/explosion hazards, and physical hazards.  Sections 5.1 through 
5.3 discuss the specific hazards that fall within each of these broad categories. 


5.1 CHEMICAL EXPOSURE HAZARDS 


The following subsections describe chemical hazards associated with the test trench 
excavation, barrier wall, and interceptor trench installation (Section 5.1.1), and piezometer 
installation (Section 5.1.2).  Potential routes of exposure are described in the following 
paragraph.  Chemical exposure hazards are not anticipated when measuring groundwater 
elevations because there will be no contact with contaminated materials during these tasks. 


Potential routes of exposure include inhalation, dermal contact, ingestion, and eye contact.  The 
primary route of exposure during site work is inhalation of dust from contaminated soil, with a 
lesser likelihood of ingestion of contaminated soil and groundwater.  Short-term inhalation 
exposure to elevated arsenic is unlikely to cause noticeable effects beyond upper respiratory 
tract irritation.  Long-term exposure, or brief exposure to very high levels can cause swelling of 
the face, nausea, vomiting, stomach pain, or diarrhea.  Other effects of significant exposures 
include internal bleeding, nerve damage, weakness, or loss of sensation in the hands, feet, 
arms, or legs, and long-term exposure to small amounts of arsenic (greater than six months) 
has been linked to bladder cancer, lung cancer, cardiovascular disease, and diabetes. 


Inhalation of volatile arsenic species (e.g., dimethyl and trimethyl arsine) associated with 
organics in the wetlands is considered highly unlikely.  When new areas of excavation are 
opened, the site HSO/SS will be alert for disagreeable garlic/onion odors that would indicate 
volatile arsenic species.  Further details on air monitoring are provided in Section 6.0.  Lead and 
copper are also present in the landfill but at levels that would not pose an inhalation hazard. 


5.1.1 Test Trench Excavation, Barrier Wall, and Interception Trench Installation 


Activities associated with test trench excavation and barrier wall installation will begin with the 
removal of topsoil above the Landfill cap and trench excavation.  Arsenic concentrations above 
established cleanup levels are not anticipated during topsoil excavation activities. 


During excavation of the test trenches and barrier wall trench, groundwater arsenic 
concentrations as high as 3,000 ppb may be encountered.  Higher groundwater arsenic 
concentrations are anticipated along the north, west, and south edges of the Landfill (Drawing 
N-1 of Addendum 1).  Groundwater arsenic concentrations of less than 5 ppb are expected on 
the east side of the Landfill (Drawing N-1 of Addendum 1). 


Wood waste and copper reverberatory slag (slag), a shiny black granular material, may be 
encountered during test trench and barrier wall excavation activities.  If wood waste or slag is 
encountered during barrier wall trench excavation, it may contain arsenic concentrations above 
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cleanup levels.  Based on existing site characterization data, the highest concentration in landfill 
fill boring samples was 1,150 mg/kg for arsenic, 1,630 mg/kg for copper, and 860 mg/kg for 
lead.  Arsenic drives the dust inhalation and ingestion hazard.  The 95 percent upper confidence 
limit on the arithmetic mean arsenic concentration of waste within the Landfill was 860 mg/kg, 
1,368 mg/kg for lead and 1,927 mg/kg for copper based on the distribution of 9 samples.  All 
other soils at the Site outside of the Landfill are expected to have arsenic concentrations below 
cleanup levels. 


The interceptor trench will be installed on the upgradient (south and east) side of the Landfill.  
The presence of widespread wood waste or slag is not expected during installation of the 
interceptor trench, but site personnel should be prepared in case it is encountered.  
Groundwater contour maps and numerical modeling indicate that the depth of the interceptor 
trench could be lower than the water table at the time of excavation.  Therefore, dissolved 
arsenic concentrations from 5 to 200 µg/L may be encountered along the south side of the 
Landfill.  Groundwater arsenic concentrations of less than 5 ppb are anticipated east of the 
Landfill.  Based on available information, elevated arsenic levels are not expected while 
excavating the interceptor trench.  However, to ensure no unexpected arsenic exposures occur, 
dust monitoring will be performed and air sampling for arsenic will occur if action levels for dust 
are exceeded, as described in Section 6.0. 


5.1.2 Piezometer Installation 


To monitor head gradients across the barrier wall, eleven interior and eight exterior piezometers 
will be installed along the barrier wall alignment.  Groundwater arsenic concentrations of < 2 to 
5,000 ppb are anticipated during piezometer installation due to localized areas of groundwater 
contamination near the footprint of the Landfill.  Observed groundwater flow paths and 
groundwater analytical samples suggest elevated arsenic concentrations will be encountered in 
exterior borings advanced during the installation of PZ-1a through PZ-6a (Drawing N-1 of 
Addendum 1).  These proposed borings are located along the north, west, and south sides of 
the Landfill (Drawing N-1 of Addendum 1).  In these locations, groundwater arsenic 
concentrations could range from 50 to 3000 µg/L.  Exterior borings are not anticipated to 
intersect widespread wood waste or slag. 


Borings advanced during interior piezometer installation may encounter groundwater arsenic 
concentrations as high as 5,000 ppb due to the presence of saturated wood waste and slag.  If 
these materials are encountered during piezometer installation, soils may contain arsenic 
concentrations above cleanup levels. 


Dust generated during piezometer installation will be monitored as described in Section 6.0. 


5.2 FIRE AND EXPLOSION HAZARDS 


Flammable and combustible liquid hazards may occur from fuels and lubricants brought to the 
property to support heavy equipment and occasional use of portable generators.  When on-site 
storage is necessary, such material will be stored in containers approved by the Department of 
Transportation (DOT) in a location not exposed to strike hazards and provided with secondary 
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containment.  A minimum 2-A:20-B fire extinguisher will be located within 25 feet of the storage 
location, and where refueling occurs.  Transferring of flammable liquids (e.g., gasoline) will 
occur only after making positive metal to metal connection between the containers.  A bonding 
strap may be necessary to achieve this.  Storage of ignition and combustible materials will be 
kept away from storage and fueling operations. 


The possibility of a flammable or explosive release of methane is considered remote because 
the Landfill has passed the methanogenic phase of decomposition.  Site features, including the 
cap and limits of wood waste, are well-established and appear on Site drawings.  The Site 
HSO/SS will remain vigilant for signs of methane release during all drilling activities. 


For piezometer installation activities conducted within the limits of wood waste, appropriate air 
monitoring will be conducted.  Further detail on air monitoring is provided in Section 6.0. 


5.3 PHYSICAL HAZARDS 


When working in or around any hazardous or potentially hazardous substances or situations, all 
site personnel should plan all activities before starting any task.  Site personnel shall identify 
health and safety hazards involved with the work planned and consult with the HSO/SS as to 
how the task can be performed in the safest manner, and if personnel have any reasons for 
concern or uncertainty. 


All field personnel will adhere to general safety rules including wearing appropriate PPE, hard 
hats, safety vests, and safety glasses.  Eating, drinking, and/or use of tobacco or cosmetics will 
be restricted in all work areas.  Personnel will prevent splashing of liquids containing chemicals 
and minimize dust emissions. 


The following table summarizes a variety of physical hazards that may be encountered on the 
Site during work activities.  For convenience, these hazards have been categorized into several 
general groupings with recommended preventative measures. 


Hazard  Cause Prevention 


Head strike Falling and/or sharp 
objects, bumping hazards. 


Hard hats will be worn by all personnel at all 
times when overhead hazards exist, such as 
during drilling activities and around large, heavy 
equipment. 


Foot/ankle 
twist, crush, 
slip/trip/fall 
and chemical 
exposure 


Sharp objects, dropped 
objects, uneven and/or 
slippery surfaces, chemical 
exposure. 


Steel-toed boots must be worn at all times on-
site while heavy equipment is present.  Pay 
attention to footing on uneven or wet terrain and 
do not run.  Keep work areas organized and free 
from unmarked trip hazards. 
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Hazard  Cause Prevention 


Hand cuts, 
splinters and 
chemical 
contact 


Hands or fingers pinched or 
crushed, chemical hazards 
including dermal exposure 
to nitric acid, colorimetric 
field testing hazard 
chemical spills, or reagents. 


Cut or splinters from 
handling sharp/rough 
objects and tools. 


Nitrile safety gloves will be worn to protect the 
hands from dust and chemicals.  Leather or 
cotton outer gloves will be used when handling 
sharp-edged rough materials or equipment.  See 
preventive measures for mechanical hazards 
below. 


Eye damage 
from flying 
materials 


Sharp objects, poor lighting, 
exposure due to flying 
debris or splashes. 


Safety glasses will be worn at all times on site.  
If a pressure washer is used to decontaminate 
heavy equipment, a face shield will be worn over 
safety glasses or goggles.  


Electrical 
hazards 


Underground utilities, 
overhead utilities. 
Electrical cord hazards.  


Incorrect grounding of the 
portable generator. 


Utility locator service will be used prior to any 
investigation to locate all underground utilities.  
Visual inspection of work areas prior to starting 
work.  Whenever possible, avoid working under 
overhead high voltage lines. 


The HSO/SS is responsible for documenting a 
determination of the voltage and minimum 
approach distance to any potentially energized 
electrical distribution line.  Lines will be 
confirmed to be de-energized when minimum 
approach distances cannot be met as 
referenced in WAC 296-24-960.  This should be 
discussed during the tailgate safety meetings. 


Make sure that no damage to extension cords 
occurs.  If an extension cord is used, make sure 
it is the proper size for the load that is being 
served and rated SJOW or STOW (an “-A” 
extension is acceptable for either) and inspected 
prior to use for defects.  The plug connection on 
each end should be of good integrity.  Insulation 
must be intact, and extend to the plugs at either 
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Hazard  Cause Prevention 


Electrical 
hazards 
(continued) 


end of the cord. 


Only qualified electricians will work on exposed 
energized conductors operating at more than 50 
volts to ground. 


All portable power tools will be inspected for 
defects before use and must either be a double-
insulated design or grounded with a ground-fault 
circuit interrupter (GFCI). 


Maintain and operate portable generators in 
accordance with the manufacturer’s use and 
safety instructions and the following: 


 Always plug electrical appliances and tools 
directly into the generator, using the 
appliance manufacturers supplied cords.  
Use heavy-duty extension cords that contain 
a grounding conductor (3-wire flexible cord 
and 3-pronged cord connectors). 


 Use GFCIs on all generators. 


 Visually inspect the equipment before use; 
remove defective equipment from service; 
mark or tag it as unsafe for use. 


Mechanical 
hazards 


Heavy equipment such as 
drill rigs, service trucks, 
mowing equipment, saws, 
drills, etc. 


Ensure the use of competent operators, backup 
alarms, regular maintenance, daily mechanical 
checks, and proper guards.  Subcontractors will 
supply their own HASP.  All project personnel 
will wear high visibility vests around equipment, 
making eye contact with operator and obtaining 
a clear OK before approaching or working within 
swing radius of heavy equipment, staying clear 
of swing radius.  Obey on-site speed limits. 


Noise 
damage to 
hearing 


Machinery creating more 
than 85 decibels TWA, less 
than 115 decibels 
continuous noise, or peak at 
less than 140 decibels. 


Wear earplugs or protective ear covers when a 
conversational level of speech is difficult to hear 
at a distance of three feet; when in doubt, a 
sound level meter may be used on-site to 
document noise exposure. 
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Hazard  Cause Prevention 


Falling into 
excavations 


Elevated and/or slippery or 
uneven surfaces, including 
wetland pits, surface water, 
and mud. Trips caused by 
poor “house keeping” 
practices.  


Guardrails or fall protection devices are required 
on elevated surfaces greater than 4 feet to the 
level below, if approached by persons not 
immediately involved in the excavation (note that 
flagging would not be adequate). 


As specified in the Washington Industrial Safety 
and Health Act (WISHA) Regional Directive 
30.25, workers directly involved in the slurry wall 
excavation process are exempt from fall 
protection requirements.  Workers within 
approximately 5 feet of the trench will be 
observed by an assigned buddy.  If a worker 
falls into the trench, which will be filled with the 
bentonite slurry (density of slurry mixture is 
greater than sea water), the worker’s buoyancy 
will be high and the worker will remain afloat, 
facilitating rescue as initiated by the buddy. 


Strains from 
improper 
lifting 


Injury due to improper lifting 
techniques, overreaching/ 
overextending, lifting overly 
heavy objects. 


Use proper lifting techniques and mechanical 
devices where appropriate.  The proper lifting 
procedure first involves testing the weight of the 
load by tipping it.  If in doubt, ask for help.  Do 
not attempt to lift a heavy load alone. 


Take a good stance and plant your feet firmly 
with legs apart, one foot farther back than the 
other.  Make sure you stand on a level area with 
no slick spots or loose gravel.  Use as much of 
your hands as possible, not just your fingers.  
Keep your back straight, almost vertical.  Bend 
at the hips, holding load close to your body.  
Keep the weight of your body over your feet for 
good balance.  Use large leg muscles to lift.  
Push up with one foot positioned in the rear as 
you start to lift.  Avoid quick, jerky movements 
and twisting motions.  Turn the forward foot and 
point it in the direction of the eventual 
movement.  Never try to lift more than you are 
accustomed to. 
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Hazard  Cause Prevention 


Inhalation 
exposures 


Dust. No volatile organic species are anticipated.  
Airborne dust levels are not expected to exceed 
action levels.  If air monitoring indicates a 
potential hazard from airborne arsenic dust, a 
respiratory protection addendum will be 
developed for this HASP.  Further detail on air 
monitoring is provided in Section 6.0. 


Heat 
exposure  


High temperatures 
exacerbated by PPE, 
dehydration.  


Workers will ensure adequate hydration, shade, 
and breaks when temperatures are elevated.  
Further detail on heat stress in provided in 
Section 5.3.1. 


Accidents due 
to inadequate 
lighting  


Improper illumination. Work will proceed during daylight hours only, or 
under sufficient artificial light. 


 


5.3.1 Heat Stress 


To avoid heat-related illness, current regulations in WAC 296-62-095 through 296-62-09570 will 
be followed during all outdoor work activities.  Floyd|Snider and AMEC Geomatrix will identify 
and evaluate temperature, humidity and other environmental factors associated with heat-
related illness including but not limited to the provision of rest breaks that are adjusted for 
environmental factors, and encourage frequent consumption of drinking water.  Drinking water 
will be provided and made readily accessible in sufficient quantity to provide at least one quart 
per employee per hour.  All Floyd|Snider and AMEC Geomatrix personnel will be informed and 
trained for responding to signs or symptoms of possible heat-related illness and accessing 
medical aid. 


Employees showing signs or demonstrating symptoms of heat-related illness must be relieved 
from duty and provided with a sufficient means to reduce body temperature, including rest areas 
or temperature controlled environments (i.e., air conditioned vehicle).  Any employee showing 
signs or demonstrating symptoms of heat-related illness must be carefully evaluated to 
determine whether it is appropriate to return to work or if medical attention is necessary. 


Any incidence of heat-related illness must be immediately reported to the employer directly 
through the HSO/SS. 


The signs, symptoms, and treatment of heat stress include the following: 


Condition Signs/Symptoms Treatment 


Heat Cramps Painful muscle spasms and 
heavy sweating 


Increase water intake, rest in 
shade/cool environment. 


Heat Syncope Brief fainting and blurred 
vision 


Increase water intake, rest in 
shade/cool environment. 
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Condition Signs/Symptoms Treatment 


Dehydration Fatigue, reduced movement, 
headaches. 


Increase water intake, rest in 
shade/cool environment. 


Heat Exhaustion Pale and clammy skin, 
possible fainting, weakness, 
fatigue, nausea, dizziness, 
heaving sweating, blurred 
vision, body temperature 
slightly elevated. 


Lie down in cool environment, 
increase water intake, loosen 
clothing.  Call 911 for 
ambulance transport if 
symptoms continue once in 
cool environment. 


Heat Stroke Cessation of sweating, skin 
hot and dry, red face, high 
body temp, unconsciousness, 
collapse, convulsions, 
confusion or erratic behavior, 
life threatening condition. 


Medical Emergency!! Call 
911 for ambulance transport.  
Move victim to shade and 
immerse in water.  


 
If Site temperatures are forecast to exceed 85 degrees Fahrenheit and physically demanding 
Site work will occur in impermeable clothing, the HSO/SS will promptly consult with a certified 
industrial hygienist (CIH) and a radial pulse monitoring method will be implemented to ensure 
that heat stress is properly managed among the affected workers.  The following heat index 
chart indicates the relative risk of heat stress: 
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5.3.2 Sunburn Hazards 


Skin exposure to ultraviolet radiation can result in sunburn.  Site personnel will use long-sleeved 
shirts, hats, and sunscreen as needed to protect against sunburn. 


5.3.3 Cold Stress 


Field work will be conducted in summer months and therefore it is unlikely that cold stress will 
be a health and safety concern for this field investigation. 


However, should field work be conducted in the colder months of the year and/or near a body of 
water, exposure to moderate levels of cold can cause the body’s internal temperature to drop to 
a dangerously low level, causing hypothermia.  Symptoms of hypothermia include slow, slurred 
speech, mental confusion, forgetfulness, memory lapses, lack of coordination, and drowsiness. 


To prevent hypothermia, site personnel will stay dry and avoid exposure.  Site personnel will be 
encouraged to wear sufficient clothing in layers such that outer clothing is wind- and waterproof 
and inner layers retain warmth (wool or polypropylene), if applicable.  Site personnel will keep 
hands and feet well protected at all times. 


5.3.4 Biohazards 


Bees and other insects may be encountered during the field work tasks.  Persons with allergies 
to bees will make the HSO/SS aware of their allergies and will avoid areas where bees are 
identified.  Controls such as repellents, hoods, nettings, masks, or other personal protection 
may be used.  Report any insect bites or stings to the HSO/SS and seek first aid if necessary. 


Site personnel will maintain a safe distance from any urban wildlife encountered, including 
raccoons and rodents, to preclude a bite from a sick or injured animal.  Personnel will be gloved 
and will use tools to lift covers from catch basins and monitoring wells. 
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6.0 Site and Air Monitoring 


The following sections describe Site monitoring techniques and equipment that are to be used 
during Site field activities.  The HSO/SS, or a designated alternate, is responsible for Site 
control and air monitoring activities. 


6.1 SITE MONITORING 


The HSO/SS will visually inspect the work site at least daily to identify any new potential 
hazards.  If new potential hazards are identified, immediate measures will be taken to eliminate 
or reduce the risks associated with these hazards. 


6.2 AIR MONITORING 


Air monitoring using a photoionization detector (PID) will not be performed, as the Site 
contaminants are not volatile.  While work is being conducted within the limits of wood waste 
and on the Landfill, and if indications of organic vapors are noted, an H2S/LEL meter will be 
used to screen new excavation areas and borings.  Significant exposure to dust containing 
arsenic is unlikely in the areas for test trench and barrier wall excavation because they are 
anticipated to be outside the Landfill.  Significant exposure to dust containing arsenic is also 
unlikely during piezometer installation because the soil borings will generate a relatively small 
amount of cuttings.  Based on the arsenic levels found within the Landfill (a very conservative 
assumption), dust generated from excavations outside it is unlikely to contain a hazardous level 
of arsenic.  However, an action level for sustained levels of dust exposure in the breathing zone 
of site workers has been established to guard against any risk of arsenic exposure above the 
permissible exposure limit (PEL). 


Offsite receptors are unlikely to be exposed to any arsenic contained in fugitive dust liberated 
during soil boring within the Landfill, because few borings are anticipated in that area and 
ground disturbance should be very limited.  Excavation work for the trenches and grading for 
ponds outside the Landfill, in contrast, could generate significant fugitive dust.  However, this is 
unlikely to create an exposure hazard due to elevated arsenic because arsenic contaminated 
soils are not expected outside the Landfill.  Therefore, a perimeter dust exposure level is 
established to control exposures to fugitive dust from soil excavations.  The applicable ambient 
air quality standard for total suspended particulate per WAC 173-400-100(1) is 150 micrograms 
per cubic meter (µg/m3), averaged over 24 hours.  Site work will not occur for more than 12 
hours per day, thus adhering to this criterion for the duration of excavation and providing a 
substantial margin to protect offsite receptors from adverse effects due to earthwork.  The air 
monitoring action levels are presented in the table below. 
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Air Monitoring Action Levels 


Dust Reading  
(mg/m3above background) Action 


Levels in Work Area 


No visible dust > 5 min. in 
work area Continue periodic observation for dust. 


Visible dust > 5 min. in work area Implement dust monitoring using instrumentation (below). 


Levels in Breathing Zone of Site Workers (PELs: 10 mg/m3 dust, 0.01 mg/m3 arsenic over 8 hrs) 


<1.3 mg/m3 
>5 min. in Breathing Zone Continue periodic monitoring (each new area/every 2 hours). 


≥1.3 mg/m3 
>5 min. in Breathing Zone 


Initiate or improve dust suppression, or reduce excavation rate.  
Monitor exposed personnel more frequently. 


>2.6 mg/m3 
>5 min. in Breathing Zone 


Improve dust suppression, consult CIH for possible personal 
exposure monitoring for arsenic. 


Levels at Downwind Perimeter of Site (NAAQS: 150 µg/m3 over 24 hrs) 


<0.15 mg/m3 at downwind 
perimeter 


Continue periodic monitoring (every 2 hours). 


≥0.15 mg/m3 at downwind 
perimeter 


Initiate or improve dust suppression, or reduce excavation rate.  
Monitor upwind/downwind ambient concentrations more frequently.  
If downwind levels over duration of work day exceed upwind 
perimeter by 0.15 mg/m3, stop work and consult CIH for possible 
high volume ambient air monitoring. 


 
The HSO/SS will visually observe for the presence of dust in the work area, and depending on 
the results will implement dust suppression controls (water application, work pacing, equipment 
speed limits) and measure dust levels using a TSI AM510 personal particulate monitor (or 
equivalent) with no size selective inlet. 


The action levels are conservative action levels based on maximum detected arsenic 
concentrations in Site soils.  The HSO/SS, through consultation with a CIH, may revise these 
action levels based on analytical results of air sampling for arsenic, up to a maximum of 
10 mg/m3.  The maximum particulate concentration at which work may proceed at the Site 
without use of respirators is 10 mg/m3.  All air monitoring equipment will be calibrated on a daily 
basis according to manufacturer specifications. 
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7.0 Hazard Analysis by Task 


The following section identifies potential hazards associated with each task listed in Section 3.2 
of this HASP.  Tasks have been grouped according to the types of potential hazard associated 
with them. 


Task Potential Hazard 


Remove topsoil and pitrun from Landfill 
cap to construct temporary stormwater 
control berm 


Exposure to loud noise; overhead hazards; 
head, foot, ankle, hand, and eye hazards; 
electrical and mechanical hazards; lifting 
hazards; dust inhalation hazards; fall hazards; 
heat exposure hazards; biological hazards. 


Excavation and backfill of test trenches; 
excavation of trench and backfill with 
slurry 


Exposure to loud noise; overhead hazards; 
head, foot, ankle, hand, and eye hazards; 
electrical and mechanical hazards; lifting 
hazards; dust inhalation hazards; potential 
dermal exposure to arsenic in groundwater, soil, 
slag, and wood waste; fall hazards; heat 
exposure hazards.  


Mixing of soil, bentonite, and water to 
make slurry 


Exposure to loud noise; head, foot, ankle, hand, 
and eye hazards; electrical and mechanical 
hazards; lifting hazards; dust inhalation hazards; 
potential dermal exposure to arsenic in 
groundwater and soil; fall hazards; heat 
exposure hazards. 


Excavation of trench and installation of 
pipe, lift stations, and cleanouts 


Exposure to loud noise; head, foot, ankle, hand, 
and eye hazards; electrical and mechanical 
hazards; lifting hazards; dust inhalation hazards; 
fall hazards; heat exposure hazards. 


Removing soil from bottom of north 
infiltration pond 


Exposure to loud noise; head, foot, ankle, hand, 
and eye hazards; electrical and mechanical 
hazards; lifting hazards; inhalation hazards; 
potential exposure to dust; fall hazards; heat 
exposure hazards; biological hazards.  


Excavation of soil and construction of 
berm for west infiltration pond 


Exposure to loud noise; overhead hazards; 
head, foot, ankle, hand, and eye hazards; 
electrical and mechanical hazards; lifting 
hazards; dust inhalation hazards; potential 
dermal exposure to arsenic in groundwater and 
soil; fall hazards; heat exposure hazards.  
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Task Potential Hazard 


Installation of piezometers Exposure to loud noise; overhead hazards; 
head, foot, ankle, hand, and eye hazards; 
electrical and mechanical hazards; lifting 
hazards; dust inhalation hazards; potential 
dermal exposure to arsenic in groundwater, soil, 
slag and wood waste; fall hazards; heat 
exposure hazards. 


Measurement of groundwater elevations 
from piezometers 


Chemical hazards include potential dermal or 
eye exposure to arsenic in groundwater. 


Physical hazards include slip, trip, or fall 
hazards; heat exposure hazards; and biological 
hazards. 
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8.0 Personal Protective Equipment 


All work involving heavy equipment, including excavation, berm construction, drilling and well 
installation will proceed in Level D Personal Protective Equipment (PPE), which shall include 
hard hat, steel-toed boots, hearing protection, eye protection, gloves, and sturdy cotton outer 
work clothing (if personnel will not contact soils or dust) or removable cotton outer clothing (if 
personnel will contact soils or dust). 


All personnel will be properly fitted and trained in the use of PPE.  The level of protection will be 
upgraded by the HSO/SS whenever warranted by conditions present in the work area.  The 
HSO/SS will periodically inspect equipment such as gloves, hard hats, and respirators for 
defects. 


For all work involving potential exposure to groundwater, workers will wear nitrile gloves and 
Level D PPE.  Some areas may require the use of hip-waders to prevent dermal contact with 
arsenic-contaminated surface water and sediment. 
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9.0 Site Control 


The Site is located in a relatively isolated area.  Pedestrians and other unauthorized personnel 
will not be allowed in the work area.  Access to the work Site will be restricted to designated 
personnel.  The purpose of site control is to minimize the public’s potential exposure to Site 
hazards, to prevent vandalism in the work area and access by children and other unauthorized 
persons, and to provide adequate facilities for workers.  A daily field log will be maintained by 
the HSO/SS. The field log will include a list of all personnel on-site and visitors. 


Temporary perimeter fencing and locked gates will prevent after-hour access to the Landfill.  
Temporary construction fencing, signage, or other appropriate control measures will be 
maintained in all work areas to limit access during and after work hours. 


Work areas will be accessible by the Interurban Trail, a paved bicycle and pedestrian access 
trail that runs between the Landfill and the wetland area.  Temporary fencing will be established 
along the Interurban Trail adjacent to the B&L Property to keep the public out of work areas.  It 
may be necessary to close the Interurban Trail during work area mobilization and demobilization 
to ensure public safety. 


Work area controls and decontamination areas will be provided to limit the potential for chemical 
exposure associated with Site activities.  The support zone (SZ) for the Site includes all areas 
outside the work area and decontamination areas.  An exclusion zone (EZ) and contamination 
reduction zone (CRZ) and SZ will be set up for work being conducted within the limits of the 
Landfill (edge of wood waste) only.  Only authorized personnel shall be permitted access to the 
EZ/CRZ.  For work being conducted outside the limits of the Landfill and portions of the work 
area that do not have known arsenic contamination in soil, the EZ/CRZ around work locations 
will be demarcated with cones and/or barrier hazard tape as needed to effectively limit 
unauthorized access.  


Because dermal transfer and ingestion are the main exposure routes, no cosmetics application, 
smoking and/or eating may occur in the EZ within the limits of the Landfill.  All hands must be 
washed before exiting the work areas.  Portable restrooms with hand sanitizer will be provided 
on the Site. 


All Site work will occur in teams and the primary means of communication on-site and with off-
site contacts will be via cell phones.  An agreed-upon system of alerting via air horns and/or 
vehicle horns may be used around heavy equipment to signal an emergency if shouting is 
ineffective. 
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10.0 Decontamination 


Decontamination procedures will be strictly followed to prevent off-site spread of arsenic 
contaminated soil or water.  Decontamination effectiveness will be assessed by visual 
inspection by the HSO/SS.  Decontamination water, drummed soil, and PPE will be collected 
and containerized on-site, labeled until hazardous waste characterization occurs, and disposed 
of in accordance with applicable regulations. 


10.1 PERSONNEL/HAND EQUIPMENT DECONTAMINATION PROCEDURES 


The CRZ will be equipped with a decontamination station including plastic sheeting, paper 
towels, trash bags, small broom, wash tub, rinse tub, Alconox detergent, long-handle brush and 
bucket, and water sprayer.  The following decontamination procedures will be followed: 


1. Brush off residual soils at exit from EZ; drop equipment on plastic sheeting. 


2. Wash and rinse outer gloves; remove them (may be reused on same project). 


3. Wipe down equipment with soapy water-moistened paper towels, followed by clean 


water-moistened paper towels; place trash in bag. 


4. Remove inner gloves and place in trash bag. 


10.2 DECONTAMINATION PROCEDURES FOR HEAVY EQUIPMENT 


Heavy equipment will be swept off at a CRZ when leaving an EZ and proceeding through the 
support zone.  In addition, heavy equipment will be swept off and/or pressure-washed or hand 
washed with a minimum amount of soapy water to achieve visible cleanliness prior to leaving 
the Site. 
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11.0 Emergency Response and Contingency Plan 


This section defines the emergency action plan for the Site.  It will be rehearsed with all Site 
personnel and reviewed with visitors upon their initial Site visit, and whenever the plan is 
modified or the HSO/SS believes that Site personnel are unclear about the appropriate 
emergency actions. 


A muster point of refuge will be identified by the HSO/SS and communicated to the field team 
each day.  This point will be clear of adjacent hazards and preferably up- or cross-wind for the 
entire day.  In an emergency, all site personnel and visitors will evacuate to the muster point for 
roll call versus the daily Site log.  It is important that each person on Site understand their role in 
an emergency, and that they remain calm and act efficiently to ensure everyone’s safety. 


After each emergency is resolved, the entire project team will meet and debrief on the 
incident—the purpose is not to fix blame, but to improve the planning and response to future 
emergencies.  The debriefing will review the sequence of events, what was done well, and what 
can be improved.  The debriefing will be documented in a written format and communicated to 
the PM.  Modifications to the emergency plan will be approved by the PM. 


Reasonably foreseeable emergency situations include medical emergencies, accidental release 
of hazardous materials (such as gasoline, or diesel) or hazardous waste, and general 
emergencies such as vehicle accident, fire, thunderstorm, and earthquake.  Expected actions 
for each potential incident are outlined below. 


11.1 MEDICAL EMERGENCIES 


In the event of a medical emergency, the following procedures should be used. 


1. Stop any imminent hazard if you can safely do it. 


2. Remove ill, injured, or exposed person(s) from immediate danger if moving them will 
clearly not cause them harm, and no hazards exist to the rescuers. 


3. Evacuate other on-site personnel to a safe place in an upwind or cross-wind direction 
until it is safe for work to resume. 


If serious injury or life-threatening condition exists, call 911 for paramedics, fire 
department, and police. 


Clearly describe the location, injury, and conditions to the dispatcher.  Designate a 
person to go to the Site entrance and direct emergency equipment to the injured 
person(s).  Provide the responders with a copy of this HASP to alert them to 
chemicals of potential concern. 
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4. Trained personnel may provide first aid/cardiopulmonary resuscitation if it is 
necessary and safe to do so.  Remove contaminated clothing and PPE only if this 
can be done without endangering the injured person. 


5. Call the PM and PC. 


6. Immediately implement steps to prevent recurrence of the accident. 


A map showing the nearest hospital location is attached to this HASP (refer to Section 2 for 


number and address). 


11.2 ACCIDENTAL RELEASE OF HAZARDOUS MATERIALS OR WASTES 


1. Evacuate all on-site personnel to a safe place in an upwind direction until the 
HSO/SS determines that it is safe for work to resume. 


2. Instruct a designated person to contact the PM or PC and confirm a response. 


3. Contain the spill, if it is possible and can be done safely. 


4. If the release is not stopped, contact 911 to alert the fire department. 


5. Contact the Washington State Emergency Response Commission at  
1-800-258-5990 to report the release. 


6. Initiate cleanup. 


7. The PM and PC will coordinate follow-up written reporting to the Washington State 
Department of Ecology in the event of a reportable release of hazardous materials or 
wastes. 


11.3 GENERAL EMERGENCIES 


In the case of fire, explosion, earthquake, or imminent hazards, work shall be halted and all on-
site personnel will be immediately evacuated to a safe place.  The local police/fire department 
shall be notified if the emergency poses a continuing hazard by calling 911. 


In the event of a thunderstorm, outdoor work will be discontinued until the threat of lightning has 
abated.  During the incipient phase of a fire, the available fire extinguisher(s) may be used by 
persons trained in putting out fires, if it is safe for them to do so.  Contact the fire department as 
soon as feasible. 


11.4 EMERGENCY COMMUNICATIONS 


In the case of an emergency, an air horn or car horn will be used as needed to signal the 
emergency.  One long (5-second) blast will be given as the emergency/stop work signal.  If the 
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air horn is not working, a vehicle horn and/or overhead waving of arms will be used to signal the 
emergency.  In any emergency, all personnel will evacuate to the designated refuge area and 
await further instruction. 


11.5 EMERGENCY EQUIPMENT 


The following minimum emergency equipment will be readily available on-site and functional at 
all times: 


 First Aid Kit—Contents approved by the HSO/SS, including two bloodborne 
pathogen barriers. 


 Sorbent material sufficient to contain the volume of the largest single container of 
hazardous materials (e.g., gas and diesel) brought on site. 


 Portable fire extinguisher (2-A:10 B/C min). 


 Two spare sets of PPE suitable for entering the EZ. 


 A copy of the current HASP. 
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12.0 Administrative 


12.1 MEDICAL SURVEILLANCE 


Personnel involved with field activities must be covered under their employer’s medical 
surveillance program that includes annual physical examinations and certification to wear 
respiratory protective equipment.  These medical monitoring programs must be in compliance 
with all applicable worker health and safety regulations. 


12.2 RECORD KEEPING 


The HSO/SS, or a designated alternate, will be responsible for keeping daily logs of workers 
and visitors present at the work Site, attendance lists of personnel present at Site health and 
safety meetings, accident reports, and signatures of all personnel who have read this HASP. 
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13.0 Approvals 


 


  7/20/09  


Project Manager  Date  


 


 


  7/20/09  


Project Health & Safety Officer  Date  
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14.0 Signature Page 


I have read this Heath and Safety Plan and understand its contents.  I agree to abide by its 
provisions and will immediately notify the HSO/SS if Site conditions or hazards not specifically 
designated herein are encountered. 


Name (Print)  Signature  Date  Company/Affiliation 
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Route to Hospital Map
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1.  Depart B&L Woodwaste Site 
2:  Go East on 6th Ave toward Fife Way < 0.1 mile(s) < 1 minute 
3:  Make sharp right on Fife Way 0.2 mile(s) < 1 minute 
4:  Bear right on Milton Way < 0.1 mile(s) < 1 minute 
5:  Turn right on Yuma St (20th St E) < 0.1 mile(s) < 1 minute 
6:  Bear right on 20th St E 1.3 mile(s) 2 minute(s) 
7:  Turn right on 54th Ave E 0.3 mile(s) < 1 minute 
8:  Turn left on STHY 99 (Pacific Hwy E) 1.3 mile(s) 2 minute(s) 
9:  Turn right on Port Of Tacoma Rd 0.3 mile(s) < 1 minute 


10:  Turn left on S Frontage Rd (STHY 509) 0.6 mile(s) < 1 minute 
11:  Continue on STHY 509 1.8 mile(s) 1 minute(s) 
12:  Turn right on Pacific Ave 0.1 mile(s) < 1 minute 
13:  Turn left on S 19th St 0.5 mile(s) < 1 minute 
14:  Turn right on S I St 1.2 mile(s) 1 minute(s) 
15:  Turn left on S 3rd St 0.1 mile(s) < 1 minute 
16:  Turn right on Martin Luther King Jr Way (S K St) < 0.1 mile(s) < 1 minute 
17:  Arrive at Tacoma General Hospital.


Directions to Hospital from B&L Woodwaste Site:
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¹


Directions to B&L Woodwaste Site:


·  Landfill entrance is located 1/4 mile north of the intersection between 20th Street East and Fife Way.
·  For work in the Landfill area and southern part of the wetlands, the entrance is located 1/4 mile north
   of the intersection between 20th Street East and Fife Way.  Enter from Fife Way and drive around the
   east side of the Landfill to Puget Power Road and the wetlands.
·  For work in the northern part of the wetlands, enter the wetlands from Fife Way on the unimproved
   12th Street East roadway, located 1/2 mile north of the Landfill entrance, at the intersection of Fife
   Way with Porter Way.
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B&L Woodwaste Site Health and Safety Plan 
ATTACHMENT 1H.A 


Daily Tailgate Safety Meeting 


Date:        Time:      


Project Name: B&L Woodwaste Site Remedial Investigation 


Location: B&L Woodwaste Site, 2206 6th Ave or 552 Fife Way in Milton, Washington 


Meeting Conducted by:   


Topics Discussed: 


Physical Hazards:  


Chemical Hazards:   


Personal Protection: Modified Level D PPE (hard hat, safety glasses, hearing protection, steel-toed 


shoes, nitrile gloves).   


Decontamination:  


Special Site Considerations: No smoking is allowed within the limits of the landfill. All employees 


must wash hands before leaving the work areas for breaks and/or lunch. All contractors should have 


spill kits (i.e., sorbent pads) of their own in all vehicles and/or heavy machinery in case of an 


emergency.   


  


  


On-site Emergency Contact:,              HSO/SS                      Emergency Dispatch 911   


Hospital: Tacoma General Hospital, 315 Martin Luther King Jr. Way,  


Tacoma, Washington 98405 
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Tailgate Safety Meeting Attendees 


 Name/Company (printed) Signature 


    


    


    


    


    


    


    


    


    


    


    


    


    


    


 


Conducted by:       


 Name Signature Date 
 







 


 
 


CHEVRON REGULAR UNLEADED GASOLINE 
 
Product Number(s):  CPS201000  [See Section 16 for Additional Product Numbers] 
Synonyms:        Calco Regular Unleaded Gasoline 
 
Company Identification 
Chevron Products Company 
Marketing, MSDS Coordinator 
6001 Bollinger Canyon Road 
San Ramon, CA 94583 
United States of America 
 
Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
ChevronTexaco Emergency Information Center: Located in the USA.  International collect calls accepted. (800) 
231-0623 or (510) 231-0623 
Product Information 
Technical Information: (510) 242-5357 
 
SPECIAL NOTES:  This MSDS applies to: Federal Reformulated Gasoline, California Reformulated Gasoline, 
Wintertime Oxygenated Gasoline, Low RVP Gasoline and Conventional Gasoline. 


 


 


Material Safety Data Sheet


 
SECTION 1  PRODUCT AND COMPANY IDENTIFICATION


 
SECTION 2  COMPOSITION/ INFORMATION ON INGREDIENTS


 
COMPONENTS 


 
CAS NUMBER 


 
AMOUNT 


 
Gasoline 


 
86290-81-5 


 
100 %volume 


 
Benzene 


 
71-43-2 


 
0.1 - 4.9 %volume 


 
Ethyl benzene 


 
100-41-4 


 
0.1 - 3 %volume 


 
Naphthalene 


 
91-20-3 


 
0.1 - 2 %volume 


 
Ethanol 


 
64-17-5 


 
0 - 10 %volume 


 
Methyl tert-butyl ether (MTBE)


 
1634-04-4


 
0 - 15 %volume


 
Tertiary amyl methyl ether (TAME)


 
994-05-8


 
0 - 17 %volume


 
Ethyl tert-butyl ether (ETBE)


 
637-92-3


 
0 - 18 %volume


Page 1 of 11Chevron Regular Unleaded Gasoline MSDS


7/28/2008http://www.albina.com/fuel/ChevronRUGasMSDS.htm







 
Motor gasoline is considered a mixture by EPA under the Toxic Substances Control Act (TSCA). The refinery 
streams used to blend motor gasoline are all on the TSCA Chemical Substances Inventory. The appropriate CAS 
number for refinery blended motor gasoline is 86290-81-5. The product specifications of motor gasoline sold in 
your area will depend on applicable Federal and State regulations.   
 


 
************************************************************************************************************************ 
 
EMERGENCY OVERVIEW 
 
- EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE 
- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED 
- VAPOR HARMFUL 
- CAUSES SKIN IRRITATION 
- CAUSES EYE IRRITATION 
- LONG-TERM EXPOSURE TO VAPOR HAS CAUSED CANCER IN LABORATORY ANIMALS 
- KEEP OUT OF REACH OF CHILDREN 
- TOXIC TO AQUATIC ORGANISMS 
************************************************************************************************************************ 
 
IMMEDIATE HEALTH EFFECTS 
Eye: Contact with the eyes causes irritation.  Symptoms may include pain, tearing, reddening, swelling and 
impaired vision. 
Skin: Contact with the skin causes irritation.  Skin contact may cause drying or defatting of the skin.  Symptoms 
may include pain, itching, discoloration, swelling, and blistering.  Contact with the skin is not expected to cause an 
allergic skin response.  Not expected to be harmful to internal organs if absorbed through the skin. 
Ingestion: Because of its low viscosity, this material can directly enter the lungs, if swallowed, or if subsequently 
vomited.  Once in the lungs it is very difficult to remove and can cause severe injury or death. 
Inhalation: The vapor or fumes from this material may cause respiratory irritation.  Symptoms of respiratory 
irritation may include coughing and difficulty breathing.  Breathing this material at concentrations above the 
recommended exposure limits may cause central nervous system effects. Central nervous system effects may 
include headache, dizziness, nausea, vomiting, weakness, loss of coordination, blurred vision, drowsiness, 
confusion, or disorientation.  At extreme exposures, central nervous system effects may include respiratory 
depression, tremors or convulsions, loss of consciousness, coma or death. 
 
DELAYED OR OTHER HEALTH EFFECTS: 
Reproduction and Birth Defects: This material is not expected to cause birth defects or other harm to the 
developing fetus based on animal data. 
Cancer: Prolonged or repeated exposure to this material may cause cancer.  Gasoline has been classified as a 
Group 2B carcinogen (possibly carcinogenic to humans) by the International Agency for Research on Cancer 
(IARC).   
 
Contains benzene, which has been classified as a carcinogen by the National Toxicology Program (NTP) and a 
Group 1 carcinogen (carcinogenic to humans) by the International Agency for Research on Cancer (IARC).   
Contains ethylbenzene which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) 
by the International Agency for Research on Cancer (IARC).   
Contains naphthalene, which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by 
the International Agency for Research on Cancer (IARC).   
 
Whole gasoline exhaust has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by the 
International Agency for Research on Cancer (IARC).   
 
Risk depends on duration and level of exposure.  See Section 11 for additional information. 


 
SECTION 3  HAZARDS IDENTIFICATION


 
SECTION 4  FIRST AID MEASURES
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Eye: Flush eyes with water immediately while holding the eyelids open. Remove contact lenses, if worn, after 
initial flushing, and continue flushing for at least 15 minutes.  Get medical attention if irritation persists. 
Skin: Wash skin with water immediately and remove contaminated clothing and shoes.  Get medical attention if 
any symptoms develop.  To remove the material from skin, use soap and water.  Discard contaminated clothing 
and shoes or thoroughly clean before reuse. 
Ingestion: If swallowed, get immediate medical attention.  Do not induce vomiting.  Never give anything by mouth 
to an unconscious person. 
Inhalation: Move the exposed person to fresh air.  If not breathing, give artificial respiration.  If breathing is 
difficult, give oxygen.  Get medical attention if breathing difficulties continue. 
Note to Physicians: Ingestion of this product or subsequent vomiting may result in aspiration of light 
hydrocarbon liquid, which may cause pneumonitis. 


 
 
See Section 7 for proper handling and storage. 
 
FIRE CLASSIFICATION:       
OSHA Classification (29 CFR 1910.1200): Flammable liquid. 
 
NFPA RATINGS:      Health: 1            Flammability: 3          Reactivity: 0 
 
FLAMMABLE PROPERTIES: 
Flashpoint: (Tagliabue Closed Cup)  < -45 °C (< -49 °F) 
Autoignition:  > 280 °C (> 536 °F) 
Flammability (Explosive) Limits (% by volume in air):  Lower:  1.4  Upper:  7.6 
 
EXTINGUISHING MEDIA: Dry Chemical, CO2, AFFF Foam or alcohol resistant foam if >15% volume polar 
solvents (oxygenates). 
 
PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: Use water spray to cool fire-exposed containers and to protect personnel.  For fires 
involving this material, do not enter any enclosed or confined fire space without proper protective equipment, 
including self-contained breathing apparatus. 
Combustion Products: Highly dependent on combustion conditions.  A complex mixture of airborne solids, 
liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic compounds will be 
evolved when this material undergoes combustion.     


 
 
Protective Measures: Eliminate all sources of ignition in the vicinity of the spill or released vapor.  If this material 
is released into the work area, evacuate the area immediately.   Monitor area with combustible gas indicator. 
Spill Management: Stop the source of the release if you can do it without risk.   Contain release to prevent 
further contamination of soil, surface water or groundwater.  Clean up spill as soon as possible, observing 
precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as applying non-
combustible absorbent materials or pumping.  All equipment used when handling the product must be grounded.   
A vapor suppressing foam may be used to reduce vapors.  Use clean non-sparking tools to collect absorbed 
material.  Where feasible and appropriate, remove contaminated soil.  Place contaminated materials in disposable 
containers and dispose of in a manner consistent with applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at (800) 
424-8802 as appropriate or required.  This material is covered by EPA's Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) Petroleum Exclusion.  Therefore, releases to the 
environment may not be reportable under CERCLA. 


 
SECTION 5  FIRE FIGHTING MEASURES


 
SECTION 6  ACCIDENTAL RELEASE MEASURES


 
SECTION 7  HANDLING AND STORAGE
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Precautionary Measures: READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL.  This product 
presents an extreme fire hazard.  Liquid very quickly evaporates, even at low temperatures, and forms vapor 
(fumes) which can catch fire and burn with explosive violence.  Invisible vapor spreads easily and can be set on 
fire by many sources such as pilot lights, welding equipment, and electrical motors and switches.  Never siphon 
gasoline by mouth.   
Use only as a motor fuel.  Do not use for cleaning, pressure appliance fuel, or any other such use.  Do not store in 
open or unlabeled containers.  Do not get in eyes, on skin, or on clothing.  Do not taste or swallow.  Do not 
breathe vapor or fumes.  Wash thoroughly after handling.  Keep out of the reach of children. 
Unusual Handling Hazards: WARNING! Do not use as portable heater or appliance fuel.  Toxic fumes may 
accumulate and cause death. 
General Handling Information: Avoid contaminating soil or releasing this material into sewage and drainage 
systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this 
material. To minimize this hazard, bonding and grounding may be necessary but may not, by themselves, be 
sufficient. Review all operations which have the potential of generating an accumulation of electrostatic charge 
and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, sampling, 
gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating 
procedures. For more information, refer to OSHA Standard 29 CFR 1910.106, 'Flammable and Combustible 
Liquids', National Fire Protection Association (NFPA 77, 'Recommended Practice on Static Electricity', and/or the 
American Petroleum Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out of 
Static, Lightning, and Stray Currents'.  Improper filling of portable gasoline containers creates danger of fire.  Only 
dispense gasoline into approved and properly labeled gasoline containers.  Always place portable containers on 
the ground.  Be sure pump nozzle is in contact with the container while filling.  Do not use a nozzle's lock-open 
device.  Do not fill portable containers that are inside a vehicle or truck/trailer bed.   
 
General Storage Information: DO NOT USE OR STORE near heat, sparks or open flames.  USE AND STORE 
ONLY IN WELL VENTILATED AREA.  Keep container closed when not in use. 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty container or it 
may rupture with explosive force.  Empty containers retain product residue (solid, liquid, and/or vapor) and can be 
dangerous.  Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such containers to heat, flame, 
sparks, static electricity, or other sources of ignition.  They may explode and cause injury or death.  Empty 
containers should be completely drained, properly closed, and promptly returned to a drum reconditioner or 
disposed of properly. 


 
 
GENERAL CONSIDERATIONS: 
Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities, and other 
substances in the work place when designing engineering controls and selecting personal protective 
equipment.  If engineering controls or work practices are not adequate to prevent exposure to harmful levels of 
this material, the personal protective equipment listed below is recommended.  The user should read and 
understand all instructions and limitations supplied with the equipment since protection is usually provided for a 
limited time or under certain circumstances. 
 
ENGINEERING CONTROLS: 
Use process enclosures, local exhaust ventilation, or other engineering controls to control airborne levels below 
the recommended exposure limits. 
 
PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required.  Where splashing is possible, wear safety 
glasses with side shields as a good safety practice. 
Skin Protection: No special protective clothing is normally required.  Where splashing is possible, select 
protective clothing depending on operations conducted, physical requirements and other substances in the 
workplace.  Suggested materials for protective gloves include: Chlorinated Polyethylene (or Chlorosulfonated 
Polyethylene), Nitrile Rubber, Polyurethane, Viton.   
Respiratory Protection: Determine if airborne concentrations are below the recommended exposure limits.  If 
not, wear an approved respirator that provides adequate protection from measured concentrations of this 


 
SECTION 8  EXPOSURE CONTROLS/PERSONAL PROTECTION
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material, such as: Air-Purifying Respirator for Organic Vapors. 
When used as a fuel, this material can produce carbon monoxide in the exhaust.   Determine if airborne 
concentrations are below the occupational exposure limit for carbon monoxide.  If not, wear an approved positive-
pressure air-supplying respirator. 
Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not provide 
adequate protection. 
 
Occupational Exposure Limits: 


 
 
Refer to the OSHA Benzene Standard (29 CFR 1910.1028) and Table Z-2 for detailed training, exposure 
monitoring, respiratory protection and medical surveillance requirements before using this product. 


 
 
Attention:  the data below are typical values and do not constitute a specification. 
 


 
Component 


 
Limit 


 
TWA 


 
STEL 


 
Ceiling


 
Notation


 
Benzene 


 
ACGIH_TLV 


 
.5 ppm 


 
2.5 ppm 


 
 


 
Skin  A1


 
Benzene 


 
OSHA_PEL 


 
1 ppm 


 
5 ppm 


 
 


 
 


 
Benzene 


 
OSHA_Z2 


 
10 ppm 


 
 


 
25 ppm


 
 


 
Ethanol 


 
ACGIH_TLV 


 
1000 ppm 


 
 


 
 


 
A4  


 
Ethanol 


 
OSHA_PEL 


 
1000 ppm 


 
 


 
 


 
 


 
Ethyl benzene 


 
ACGIH_TLV 


 
100 ppm 


 
125 ppm 


 
 


 
A3  


 
Ethyl benzene 


 
OSHA_PEL 


 
100 ppm 


 
125 ppm 


 
 


 
 


 
Ethyl tert-butyl ether (ETBE) 


 
ACGIH_TLV 


 
5 ppm 


 
 


 
 


 
 


 
Gasoline 


 
ACGIH_TLV 


 
300 ppm 


 
500 ppm 


 
 


 
A3  


 
Gasoline 


 
OSHA_PEL 


 
300 ppm 


 
500 ppm 


 
 


 
 


 
Methyl tert-butyl ether (MTBE) 


 
ACGIH_TLV 


 
50 ppm 


 
 


 
 


 
A3  


 
Naphthalene 


 
ACGIH_TLV 


 
10 ppm 


 
15 ppm 


 
 


 
Skin  A4


 
Naphthalene 


 
OSHA_PEL 


 
10 ppm 


 
15 ppm 


 
 


 
 


 
Tertiary amyl methyl ether (TAME) 


 
CHEVRON 


 
 


 
50 ppm 


 
 


 
 


 
SECTION 9  PHYSICAL AND CHEMICAL PROPERTIES
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Color:  Colorless to yellow 
Physical State:  Liquid 
Odor:  Petroleum odor 
pH:  NA 
Vapor Pressure:   5 psi - 15 psi (Typical) @ 37.8°C (100°F) 
Vapor Density (Air = 1):   3 - 4 (Typical) 
Boiling Point:   37.8°C (100°F) - 204.4°C (400°F) (Typical) 
Solubility:  Insoluble in water; miscible with most organic solvents. 
Freezing Point:   NA 
Melting Point:   NA 
Specific Gravity:  0.7 g/ml - 0.8 g/ml @ 15.6°C (60.1°F) 
Viscosity:  <1 SUS @ 37.8°C (100°F) 


 
 
Chemical Stability:  This material is considered stable under normal ambient and anticipated storage and 
handling conditions of temperature and pressure. 
Incompatibility With Other Materials:  May react with strong oxidizing agents, such as chlorates, nitrates, 
peroxides, etc. 
Hazardous Decomposition Products:  None known (None expected) 
Hazardous Polymerization:  Hazardous polymerization will not occur. 


 
 
IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The Draize eye irritation mean score in rabbits for a 24-hour exposure was: 0/110. 
Skin Irritation: For a 4-hour exposure, the Primary Irritation Index (PII) in rabbits is: 4.8/8.0. 
Skin Sensitization: This material did not cause sensitization reactions in a Modified Buehler guinea pig test. 
Acute Dermal Toxicity: 24 hour(s) LD50: >3.75g/kg (rabbit). 
Acute Oral Toxicity: LD50: >5 ml/kg (rat) 
Acute Inhalation Toxicity: 4 hour(s) LD50: >2000ppm (rat). 
 
ADDITIONAL TOXICOLOGY INFORMATION: 
Gasolines are highly volatile and can produce significant concentrations of vapor at ambient temperatures. 
Gasoline vapor is heavier than air and at high concentrations may accumulate in confined spaces to present both 
safety and heath hazards.  When vapor exposures are low, or short duration and infrequent, such as during 
refuelling and tanker loading/unloading, neither total hydrocarbon nor components such as benzene are likely to 
result in any adverse health effects. In situations such as accidents or spills where exposure to gasoline vapor is 
potentially high, attention should be paid to potential toxic effects of specific components.  Information about 
specific components in gasoline can be found in Sections 2, 8 and 15 of this MSDS.  More  detailed information 
on the health hazard of specific gasoline components can be obtained calling the Chevron Emergency 
Information Center (see Section 1 for phone numbers).   
 
NEUROTOXICITY:  Pathological misuse of solvents and gasoline, involving repeated and prolonged exposure to 
high concentrations of vapor is a significant exposure on which there are many reports in the medical 
literature.  As with other solvents, persistent abuse involving repeated and prolonged exposures to high 
concentrations of vapor has been reported to result in central nervous system damage and eventually, death.  In 
a study in which ten human volunteers were exposed for 30 minutes to approximately 200, 500 or 1000 ppm 
concentrations of gasoline vapor, irritation of the eyes was the only significant effect observed, based on both 
subjective and objective assessments. In an inhalation study, groups of 6 Fischer rats (3 male. 3 female) were 
exposed to 2056 ppm of wholy vaporized unleaded gasoline for 6 hours perday, 5 day per week for up to 18 
months. Histopathology of the peripheral nervous system and spinal cord revealed no distal axonal neuropthy of 
the type associated with exposure to n-hexane even though gasoline contained 1.9% n-hexane. The authors 
concluded that gasoline treatment may have amplified the incidence and prominence of some naturally occurring 
age-related (subclinical) in the nervous system.  BIRTH DEFECTS AND REPRODUCTIVE TOXICITY: An 
inhalation study with rats exposed to 0, 400 and 1600 ppm of wholly vaporized unleaded gasoline, 6 hours per 
day on day 6 through 16 of gestation, showed no teratogenic effects nor indication of toxicity to either the mother 
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or the fetus.  Another inhalation study in rats exposed to 3000, 6000, or 9000 ppm of gasoline vapor, 6 hours per 
day on day 6 through 20 of gestation, also showed no teratogenic effects nor indications of toxicity to either the 
mother or the fetus.   
 
CHRONIC TOXICITY/CANCER:  Wholly vaporized unleaded gasoline was used in a 3 month inhalation 
study.  Groups of 40 rats (20 males, 20 female) and 8 squirrel monkeys (4 male, 4 female) were exposed 6 hours 
per day and 5 days per week for 13 weeks to 384 or 1552 ppm gasoline.  One group of each species served as 
unexposed controls. The initial conclusion of this study was that inhalation of gasoline at airborne concentrations 
of up to 1522 ppm caused no toxicity in rats or monkeys. However, further histopathological examination of male 
rat kidneys on the highest dose group revealed an increased incidence and severity of regenerative epithelium 
and dilated tubules containing proteinaceous deposits.  Lifetime inhalation of wholly vaporized unleaded gasoline 
at 2056 ppm has caused increased liver tumors in female mice. The mechanism of this response is still being 
investigated but it is thought to be an epigenetic process unique to the female mouse.   
 
This exposure also caused kidney damage and eventually kidney cancer in male rats.  No other animal model 
studied has shown these adverse kidney effects and there is no physiological reason to believe that they would 
occur in man. EPA has concluded that mechanism by which wholly vaporzied unleaded gasoline causes kidney 
damage is unque to the male rat. The effects in that species (kidney damage and cancer) should not be used in 
human risk assesment.  In their 1988 review of carcinogenic risk from gasoline, The International Agency for 
Research on Cancer (IARC) noted that, because published epidemiology studies did not include any exposure 
data, only occupations where gasoline exposure may have ocurred were reviewed.  These included gasoline 
service station attendants and automobile mechanics.  IARC also noted that there was no opportunity to separate 
effects of combustion products from those of gasoline itself.  Although IARC allocated gasoline a final overall 
classification of Group 2B, i.e. possibly carcinogenic to humans, this was based on limited evidence in 
experimental animals plus supporting evidence including the presence in gasoline of benzene and 1, 3-
butadiene.  The actual evidence for carcinogenicity in humans was considered inadequate.   
 
MUTAGENICITY: Gasoline was not mutagenic, with or without activation, in the Ames assay (Salmonella 
typhimurium), Saccharamyces cerevisesae, or mouse lymphoma assays.  In addition, point mutations were not 
induced in human lymphocytes.  Gasoline was not mutagenic when tested in the mouse dominant lethal 
assay.  Administration of gasoline to rats did not cause chomosomal aberrations in their bone marrow 
cells.  EPIDEMIOLOGY: To explore the health effects of workers potentially exposed to gasoline vapors in the 
marketing and distribution sectors of the petroleum industry, the American Petroleum Institute sponsored a cohort 
mortality study (Publication 4555), a nested case-control study (Publication 4551), and an exposure assessment 
study (Publication 4552).  Histories of exposure to gasoline were reconstructed for cohort of more than 18,000 
employees from four companies for the time period between 1946 and 1985.  The results of the cohort mortality 
study indicated that there was no increased mortality from either kidney cancer or leukemia among marketing and 
marine distribution employees who were exposed to gasoline in the petroleum industry, when compared to the 
general population.  More importantly, based on internal comparisons, there was no association between mortality 
from kidney cancer or leukemia and various indices of gasoline exposure.  In particular, neither duration of 
employment, duration of exposure, age at first exposure, year of first exposure, job category, cumulative 
exposure, frequency of peak exposure, nor average intensity of exposure had any effect on kidney cancer or 
leukemia mortality.   The results of the nested case-control study confirmed the findings of the original cohort 
study.  That is, exposure to gasoline at the levels experienced by this cohort of distribution workers is not a 
significant risk factor for leukemia (all cell types), acute myeloid leukemia, kidney cancer or multiple myeloma.   
 


 
 
ECOTOXICITY 
The 96 hour(s) LC50 for rainbow trout (Oncorhynchus mykiss) is 2.7 mg/l. 
The 48 hour(s) LC50 for water flea (Daphnia magna) is 3.0 mg/l. 
The 96 hour(s) LC50 for sheepshead minnow (Cyprinodon variegatus) is 8.3 mg/l. 
The 96 hour(s) LC50 for mysid shrimp (Mysidopsis bahia) is 1.8 mg/l. 
This material is expected to be toxic to aquatic organisms.  Gasoline studies have been conducted in the 
laboratory under a variety of test conditions with a range of fish and invertebrate species.  An even more 
extensive database is available on the aquatic toxicity of individual aromatic constituents.  The majority of 
published studies do not identify the type of gasoline evaluated, or even provide distinguishing characteristics 
such as aromatic content or presence of lead alkyls.  As a result, comparison of results among studies using open 
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and closed vessels, different ages and species of test animals and different gasoline types, is difficult.   
 
The bulk of the available literature on gasoline relates to the environmental impact of monoaromatic (BTEX) 
and  diaromatic (naphthalene, methylnaphthalenes) constituents.  In general, non-oxygenated gasoline exhibits 
some short-term toxicity to freshwater and marine organisms, especially under closed vessel or flow-through 
exposure conditions in the laboratory.  The components which are the most prominent in the water soluble 
fraction and cause aquatic toxicity, are also highly volatile and can be readily biodegraded by microorganisms.   
 
 
ENVIRONMENTAL FATE 
This material is expected to be readily biodegradable.  Following spillage, the more volatile components of 
gasoline will be rapidly lost, with concurrent dissolution of these and other constituents into the water.  Factors 
such as local environmental conditions (temperature, wind, mixing or wave action, soil type, etc), photo-oxidation, 
biodegradation and adsorption onto suspended sediments, can contribute to the weathering of spilled gasoline.   
 
The aqueous solubility of non-oxygenated unleaded gasoline, based on analysis of benzene, toluene, 
ethylbenzene+xylenes and naphthalene, is reported to be 112 mg/l.  Solubility data on individual gasoline 
constituents also available.     
 


 
 
Use material for its intended purpose or recycle if possible.  This material, if it must be discarded, may meet the 
criteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State and local 
regulations.  Measurement of certain physical properties and analysis for regulated components may be 
necessary to make a correct determination.  If this material is classified as a hazardous waste, federal law 
requires disposal at a licensed hazardous waste disposal facility. 


 
 
The description shown may not apply to all shipping situations.  Consult 49CFR, or appropriate Dangerous Goods 
Regulations, for additional description requirements (e.g., technical name) and mode-specific or quantity-specific 
shipping requirements. 
 
DOT Shipping Name: GASOLINE 
DOT Hazard Class: 3 (Flammable Liquid) 
DOT Identification Number: UN1203 
DOT Packing Group: II 
 


 
 
SARA 311/312 CATEGORIES:            1.    Immediate (Acute) Health Effects:                     YES 
                              2.    Delayed (Chronic) Health Effects:                  YES 
                              3.    Fire Hazard:                                               YES 
                              4.    Sudden Release of Pressure Hazard:       NO 
                              5.    Reactivity Hazard:                                      NO 
 
 
REGULATORY LISTS SEARCHED: 
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4_I1=IARC Group 1


 
15=SARA Section 313 
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The following components of this material are found on the regulatory lists indicated. 


 
 
CERCLA REPORTABLE QUANTITIES(RQ)/SARA 302 THRESHOLD PLANNING QUANTITIES(TPQ): 


 
 
CHEMICAL INVENTORIES: 
CANADA: All the components of this material are on the Canadian DSL or have been notified under the New 
Substance Notification Regulations, but have not yet been published in the Canada Gazette. 
UNITED STATES: All of the components of this material are on the Toxic Substances Control Act (TSCA) 
Chemical Inventory. 


4_I2A=IARC Group 2A 16=CA Proposition 65 
 
4_I2B=IARC Group 2B


 
17=MA RTK 


 
05=NTP Carcinogen


 
18=NJ RTK 


 
06=OSHA Carcinogen


 
19=DOT Marine Pollutant 


 
09=TSCA 12(b)


 
20=PA RTK 


 
Benzene


 
15, 16, 17, 18, 20, 4_I1, 5, 6


 
Ethanol


 
17, 18, 20


 
Ethyl benzene


 
15, 17, 18, 20, 4_I2B


 
Gasoline


 
17, 18, 20


 
Methyl tert-butyl ether (MTBE)


 
15, 17, 18, 20, 9


 
Naphthalene


 
15, 16, 17, 18, 20, 4_I2B


 
Tertiary amyl methyl ether (TAME)


 
9


 
Component 


 
Component RQ


 
Component TPQ


 
Product RQ


 
Benzene 


 
10 lbs


 
None


 
186 lbs


 
Ethanol 


 
100 lbs


 
None


 
1961 lbs


 
Ethyl benzene 


 
1000 lbs


 
None


 
34964 lbs


 
Methyl tert-butyl ether (MTBE) 


 
1000 lbs


 
None


 
7513 lbs


 
Naphthalene 


 
100 lbs


 
None


 
4000 lbs
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WHMIS CLASSIFICATION: 
Class B, Division 2: Flammable Liquids 
Class D, Division 2, Subdivision A: Very Toxic Material - 
Carcinogenicity 
Class D, Division 2, Subdivision B: Toxic Material - 
Skin or Eye Irritation 
 


 
 
NFPA RATINGS:      Health:  1        Flammability:  3      Reactivity:  0 
 
(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index recommendation, 
*- Chronic Effect Indicator).  These values are obtained using the guidelines or published evaluations prepared by 
the National Fire Protection Association (NFPA) or the National Paint and Coating Association (for HMIS ratings).
 
 
Additional Product Number(s):    CPS201023, CPS201054, CPS201055, CPS201075, CPS201090, 
CPS201105, CPS201106, CPS201120, CPS201121, CPS201122, CPS201126, CPS201128, CPS201131, 
CPS201136, CPS201141, CPS201142, CPS201148, CPS201153, CPS201158, CPS201161, CPS201162, 
CPS201168, CPS201181, CPS201185, CPS201186, CPS201188, CPS201216, CPS201217, CPS201218, 
CPS201236, CPS201237, CPS201238, CPS201266, CPS201267, CPS201268, CPS201277, CPS201278, 
CPS201279, CPS201286, CPS201287, CPS201289, CPS201296, CPS201297, CPS201298, CPS201849, 
CPS201850, CPS201855, CPS201856, CPS201857, CPS204000, CPS204001, CPS204002, CPS204003, 
CPS204010, CPS204011, CPS204022, CPS204023, CPS204046, CPS204047, CPS204070, CPS204071, 
CPS204088, CPS204089, CPS204104, CPS204105, CPS204116, CPS204117, CPS204140, CPS204141, 
CPS204164, CPS204165, CPS204188, CPS204189, CPS204200, CPS204201, CPS204212, CPS204213, 
CPS204224, CPS204225, CPS204248, CPS204249, CPS204272, CPS204273, CPS204290, CPS204291, 
CPS204322, CPS204323, CPS204324, CPS204350, CPS204352, CPS204354, CPS204356, CPS204358, 
CPS204359, CPS204364, CPS204365, CPS204370, CPS204371, CPS204376, CPS204377, CPS204382, 
CPS204383, CPS204388, CPS204389, CPS204394, CPS204395, CPS204400, CPS204401, CPS204406, 
CPS204407, CPS204412, CPS204413, CPS204418, CPS204419, CPS204424, CPS204425, CPS204430, 
CPS204431, CPS204436, CPS204437, CPS204442, CPS204446, CPS204450, CPS204454, CPS204458, 
CPS204462, CPS204466, CPS204467, CPS204484, CPS204485, CPS204502, CPS204503, CPS204520, 
CPS204521, CPS204538, CPS204539, CPS204556, CPS204557, CPS204574, CPS204575, CPS204592, 
CPS204593, CPS204610, CPS204611, CPS204628, CPS204629, CPS204646, CPS204647, CPS204664, 
CPS204665, CPS204682, CPS204690, CPS204691, CPS204696, CPS204697, CPS204702, CPS204703, 
CPS204708, CPS204709, CPS204721, CPS204722, CPS204727, CPS204728, CPS241765 
 
REVISION STATEMENT:  This revision updates the following sections of this Material Safety Data 
Sheet:  Section 1 (Product Codes).  This Material Safety Data Sheet has been prepared using the ProSteward 
MSDS system. 
 
ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 


 
SECTION 16  OTHER INFORMATION


 
TLV


 
- 


 
Threshold Limit Value 


 
TWA 


 
-


 
Time Weighted Average


 
STEL


 
- 


 
Short-term Exposure Limit 


 
PEL 


 
-


 
Permissible Exposure Limit


 
 


 
 


 
 


 
CAS 


 
-


 
Chemical Abstract Service Number


 
NDA


 
- 


 
No Data Available 


 
NA 


 
-


 
Not Applicable


 
<=


 
- 


 
Less Than or Equal To 


 
>= 


 
-


 
Greater Than or Equal To
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Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI MSDS 
Standard (Z400.1)  by the ChevronTexaco Energy Research & Technology Company, 100 Chevron Way, 
Richmond, California 94802. 
  


 
The above information is based on the data of which we are aware and is believed to be correct as of the 
date hereof.  Since this information may be applied under conditions beyond our control and with which 
we may be unfamiliar and since data made available subsequent to the date hereof may suggest 
modifications of the information, we do not assume any responsibility for the results of its use.  This 
information is furnished upon condition that the person receiving it shall make his own determination of 
the suitability of the material for his particular purpose.
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(CITY, STATE AND ZIP CODE) COUNTRY
San Antonio, TX  78216-6999 USA


(CITY, STATE AND ZIP CODE) COUNTRY


% SARA RQ
(by volume) PPM MG/M3 PPM MG/M3 TITLE III LBS


Contains or May Contain:


Diesel Fuel #2 68476-34-6 0 - 100 not established


Fuel Oil #2 68476-30-2 0 - 100 not established


Tower Residues, atmospheric 64741-45-3 0 - 100 not established


Residues (petroleum), Vacuum 64741-56-6 0 - 100 not established


Heavy catalytically cracked distillate  (e,f,g) 64741-61-3 0 - 100 0.2 0.2


Light thermally cracked distillate  (h) 64741-59-9 0 - 100 not established


Catalytically cracked clarified oil  (e,g) 64741-62-4 0 - 100 0.2 0.2


Xylene (mixed)  (a,b,c) 1330-20-7 0 - 1.1 100 435 100 Yes 1000


Trimethylbenzene 1,2,4  (a) 95-63-6 0 - 1.2 25 125 Yes


Nonane 111-84-2 0 - 1.1 200 1050 200


Sulfur, precipitated 7704-34-9 0 - 5.0 15


Naphthalene  (a,b,c,d) 91-20-3 0 - 1 10 50 10 Yes 100


Red Dye not specified Trace


(a,c) See Section 15


May 23, 2002
New


300 Concord Plaza Drive Tesoro Call Center  (877) 783-7676


HAZARDOUS COMPONENTS CAS #
OSHA PEL


EMERGENCY TELEPHONE NUMBER


EMERGENCY TELEPHONE NUMBER


(d)  Product is listed or defined as a marine pollutant in IMDG Code or 49 CFR 172.101 Appendix B, List of Marine Pollutants and must be classified as an 
Environmentally Hazardous Substance, Class 9, in addition to any other defined hazards for this product.


Chemtrec (800) 424-9300


ACGIH TWA


ADDRESS (NUMBER, STREET, P.O. BOX)


DATE PREPARED:


(b)  Indicates that the Resource Conservation and Recovery Act (RCRA) has determined the waste for this chemical is listed as hazardous and must be handled 
according to regulations in 40 CFR 260-281.


MANUFACTURER'S NAME
Tesoro Petroleum Companies,  Inc.


SECTION  2 - HAZARDOUS  INGREDIENTS


TELEPHONE NUMBER FOR INFORMATION
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ADDRESS (NUMBER, STREET, P.O. BOX)


DISTRIBUTOR'S NAME


TELEPHONE NUMBER FOR INFORMATION


MATERIAL  SAFETY  DATA  SHEET
SECTION  1 - PRODUCT  AND  COMPANY  IDENTIFICATION


PRODUCT DESCRIPTION:  Liquid.  Color varies, clear, yellow (pale to straw), red, blue, blue-green color.  
Petroleum odor.


GENERAL USE:  Fuel


Same


SUPERSEDES:


(e)  California Prop 65, Safe Drinking Water and Toxic Enforcement Act of 1986, chemicals known to the state to cause cancer or reproductive toxicity.  A person 
in the course of doing business must warn others who may consume, come into contact with, or otherwise be exposed to this chemical.
(f)  IARC has determined that residual fuels are possibly carcinogenic to humans.  Handling procedures and safety precautions in the MSDS should be followed to 
minimize employee's exposure.
(g)  IARC has determined there is sufficient evidence for the carcinogenicity of catalytically cracked oils.


(h)  Kidney damage may result following aspiration pneumonitis.  The results of animal bioassays on middle distillate fuels show that prolonged dermal contact 
produces a weak to moderate carcinogenic activity.


PRODUCT NAME:  Diesel Fuel;  SYNONYMS:  Diesel Fuel #1 - LS Dyed; Diesel Fuel #2 – DSL2, Off-
Road, On-Road, HS–Dyed, LS–Dyed, LS-Undyed, LS Diesel; Winter Blend; Fuel Oil #2 - Diesel Fuel 
Oil, No. 2 Diesel Fuel Oil, Non-Hwy Dyed; Diesel Fuel – Premium, Super, Supreme, Powerblend, 
Non-Taxed LS Dyed; Additized; Russian Summer; Arctic; -10 and –35 F pour point depressed 
diesel; Lago;Burner Oil; Aleyska Turbine Fuel; Distillate - Mid; No. 2; Marine – Marine Gas Oil, 
MGO, DFM; Navy Fuel; F76; Marine Diesel Fuel (MDO); Intermediate Marine Fuel IF-30 to IF-460; 
IMF; RR Diesel Fuel - No. 40, No. 35, RR Power Fuel HS Off-Road; CARB Diesel Fuel - On-Road, 
Off-Road, Tax Exempt Blends, TF3, 10%; EPA - LS Diesel Fuel Dyed, Undyed, Off-Road HS Dyed







May 23, 2002


CARCINOGENICITY NTP? No No No


FLASH POINT  (METHOD USED) LEL:  UEL:  
100 - 199° F  ( 38 - 93º C)  TCC II


This product contains a mixture of petroleum hydrocarbons called middle distillates.  Because of this broad description, many products are 
considered middle distillates yet they are produced by a variety of different petroleum refining processes.  Toxicology data developed on some 
middle distillates found that they caused positive responses in some mutagenicity tests and caused skin cancer when repeatedly applied to mice 
over their lifetime.


Firefighters must wear full facepiece self - contained breathing apparatus in positive pressure mode.  Do not use solid stream of water since 
stream will scatter and spread fire.  Fine water spray can be used to keep fire - exposed containers cool.


POTENTIAL  HEALTH  EFFECTS


INGESTION:  May result in vomiting; aspiration of vomitus into the lungs must be avoided; DO NOT induce vomiting.  Minute amounts aspirated 
into the lungs can produce severe lung injury, chemical pneumonitis, pulmonary edema or death.


IARC MONOGRAPHS? OSHA REGULATED?


AUTOIGNITION TEMPERATURE:


FIRE FIGHTING PROCEDURES


Carbon dioxide, water fog, dry chemical, chemical foam


SECTION  4 - FIRST  AID  MEASURES
INHALATION:  Remove affected person to fresh air; provide oxygen if breathing is difficult;  if affected person is not breathing, administer CPR 
and seek emergency medical attention.


SKIN:  Remove contaminated clothing; wash affected area with soap and water; launder contaminated clothing before reuse; if irritation persists, 
seek medical attention.


EYES:  Remove contact lenses.  Flush eyes with clear running water for 15 minutes while holding eyelids open; if irritation persists, seek medical 
attention.


INGESTION:  DO NOT induce vomiting; if vomiting occurs spontaneously, keep head below hips to prevent aspiration of liquid into lungs; seek 
immediate medical attention.  Vomiting may be induced only under the supervision of a physician.


FLAMMABLE LIMITS 0.3%


EXTINGUISHING MEDIA


GENERAL HAZARDS:  Product is considered combustible.  Products of combustion include compounds of carbon,  hydrogen and oxygen, 
including carbon monoxide.


UNUSUAL FIRE AND EXPLOSION HAZARDS


Smoke, fumes, oxides of carbon


SECTION  5 - FIRE  FIGHTING  MEASURES
10.0%


HAZARDOUS COMBUSTION PRODUCTS


350 - 625°F NFPA CLASS:


EYES:  High vapor concentration or contact may cause irritation and discomfort.


Closed containers can explode due to buildup of pressure when exposed to extreme heat.  Do not use direct stream of water on pool fires as 
product may reignite on water surface.  Caution - Material is combustible!


Various colored liquid,  potentially hazardous vapors.    Flammable as defined by DOT and TDG.  May be classified by DOT as Combustible.  
Classified as Combustible by OSHA.   Can cause eye and skin irritation upon contact.  Inhalation of vapors can cause anesthetic effect leading 
to death in poorly ventilated areas.  Hazard symbols for this product - F, XI  Risk Phrases - R10 20 36 38


INHALATION:  High concentrations are irritating to the respiratory tract; may cause headache, dizziness, nausea,  vomiting and malaise.


EMERGENCY  OVERVIEW


MATERIAL  SAFETY  DATA  SHEET
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SECTION  3 - HAZARDS  IDENTIFICATION


SKIN:  Brief contact may cause slight irritation; prolonged contact may cause moderate irritation or dermatitis.


PRODUCT NAME:  Diesel Fuel;  SYNONYMS:  Diesel Fuel #1 - LS Dyed; Diesel Fuel #2 – DSL2, Off-Road, On-Road, 
HS–Dyed, LS–Dyed, LS-Undyed, LS Diesel; Winter Blend; Fuel Oil #2 - Diesel Fuel Oil, No. 2 Diesel Fuel Oil, Non-Hwy Dyed; 
Diesel Fuel – Premium, Super, Supreme, Powerblend, Non-Taxed LS Dyed; Additized; Russian Summer; Arctic; -10 and –35 
F pour point depressed diesel; Lago;Burner Oil; Aleyska Turbine Fuel; Distillate - Mid; No. 2; Marine – Marine Gas Oil, MGO, 
DFM; Navy Fuel; F76; Marine Diesel Fuel (MDO); Intermediate Marine Fuel IF-30 to IF-460; IMF; RR Diesel Fuel - No. 40, 
No. 35, RR Power Fuel HS Off-Road; CARB Diesel Fuel - On-Road, Off-Road, Tax Exempt Blends, TF3, 10%; EPA - LS 
Diesel Fuel Dyed, Undyed, Off-Road HS Dyed







May 23, 2002


STABILITY                                                        UNSTABLE:
STABLE:  XXX


HAZARDOUS POLYMERIZATION                MAY OCCUR:
WILL NOT OCCUR:  XXX


WORK / HYGIENIC PRACTICES:  Practice safe workplace habits.  Minimize body contact with this, as well as all chemicals in general.


The use of local exhaust ventilation is recommended to control emissions near the source. Provide mechanical ventilation of confined spaces.   
Use explosion-proof ventilation equipment.  See Section 2 for Component Exposure Guidelines.


PROTECTIVE GLOVES:  Neoprene or rubber gloves with cuffs.


SOLUBILITY IN WATER


SECTION  10 - STABILITY  AND  REACTIVITY


HAZARDOUS DECOMPOSITION OR BYPRODUCTS:  Decomposition will not occur if handled and stored properly.  In case of a fire, oxides of 
carbon, hydrocarbons, fumes, and smoke may be produced.


FREEZING POINT


SPECIFIC GRAVITY @ 60º F  (WATER = 1) EVAPORATION RATE  (WATER = 1)
0.78 - 0.955 < 1


STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:  COMBUSTIBLE.  Evacuate and ventilate area; confine and absorb 
into absorbent; place material into approved containers for disposal; for spills in excess of allowable limits (RQ) notify the National Response 
Center (800) 424 - 8802; refer to CERCLA 40 CFR 302 and SARA Title III, Section 313 40 CFR 372 for detailed instructions concerning 
reporting requirements.  Do not discharge into lakes, ponds, streams or public waters.
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SECTION  7 - HANDLING  AND  STORAGE


PERSONAL PROTECTION:


INCOMPATIBILITY (MATERIALS TO AVOID):  Strong oxidizers, strong acids


CONDITIONS TO AVOID:  Extreme temperatures, open flames


CONDITIONS TO AVOID:  None


Not determined Liquid,.clear, yellow (pale to straw), red, blue, blue-green, petroleum odor.


1.7 - 40.0 cS @ 100°F                                          6.75 lbs / gallon


Liquid
VISCOSITY VOLATILE ORGANIC COMPOUNDS  (Total VOC's)


30 - 806° F  (1.1 - 430° C)


PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:  This material is combustible.  It should be stored in tightly closed containers in 
a cool, well ventilated area.  Vapor may form explosive mixtures in air.  All sources of ignition should be controlled.  This material may be 
classified as COMBUSTIBLE by DOT unless transported by vessel or aircraft.  Refer to 49 CFR 173.120.  Keep this and other chemicals out of 
reach of children. Avoid inhaling concentrated fumes or vapors.


EYE PROTECTION:  Protective eyeglasses or chemical safety goggles.  Refer to 29 CFR 1910.133 or European Standard EN166.
OTHER PROTECTIVE CLOTHING OR EQUIPMENT:  Safety eyebath nearby


SECTION  9 - PHYSICAL  AND  CHEMICAL  PROPERTIES
VAPOR PRESSURE  (PSIA) VAPOR DENSITY  (AIR = 1)


SECTION  6 - ENVIRONMENTAL  RELEASE  MEASURES


< 0.5 PSIA @ 100º F > 1


BOILING RANGE PHYSICAL STATE


Negligible, below 1.0% - 51º F  (- 46º C)
pH APPEARANCE AND ODOR


SECTION  8 - EXPOSURE  CONTROLS / PERSONAL  PROTECTION
ENGINEERING CONTROLS


RESPIRATORY PROTECTION (SPECIFY TYPE):  None required while threshold limits (Section 2) are kept below maximum allowable 
concentrations; if TWA exceeds limits, NIOSH approved respirator must be worn.  Refer to 29 CFR 1910.134 or European Standard EN 149 for 
complete regulations.


MATERIAL  SAFETY  DATA  SHEET
PRODUCT NAME:  Diesel Fuel;  SYNONYMS:  Diesel Fuel #1 - LS Dyed; Diesel Fuel #2 – DSL2, Off-Road, On-Road, 
HS–Dyed, LS–Dyed, LS-Undyed, LS Diesel; Winter Blend; Fuel Oil #2 - Diesel Fuel Oil, No. 2 Diesel Fuel Oil, Non-Hwy Dyed; 
Diesel Fuel – Premium, Super, Supreme, Powerblend, Non-Taxed LS Dyed; Additized; Russian Summer; Arctic; -10 and –35 
F pour point depressed diesel; Lago;Burner Oil; Aleyska Turbine Fuel; Distillate - Mid; No. 2; Marine – Marine Gas Oil, MGO, 
DFM; Navy Fuel; F76; Marine Diesel Fuel (MDO); Intermediate Marine Fuel IF-30 to IF-460; IMF; RR Diesel Fuel - No. 40, 
No. 35, RR Power Fuel HS Off-Road; CARB Diesel Fuel - On-Road, Off-Road, Tax Exempt Blends, TF3, 10%; EPA - LS 
Diesel Fuel Dyed, Undyed, Off-Road HS Dyed
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PROPER SHIPPING NAME:


DOT HAZARD CLASS / Pack Group:
REFERENCE:


UN / NA IDENTIFICATION NUMBER:
LABEL:


HAZARD SYMBOLS:


Nonane


Sulfur, precipitated


0 - 1.1 111-84-2
Inhalation - rat


Not applicable


F
UN TDG Class / Pack Group:


WASTE DISPOSAL METHOD: Dispose of in accordance with Local, State, and Federal Regulations.  This product may produce hazardous 
vapors or fumes in a closed disposal container creating a dangerous environment.  Refer to "40 CFR Protection of Environment Parts 260 - 
299"  for complete waste disposal regulations.  Consult your local, state, or Federal Environmental Protection Agency before disposing of any 
chemicals.  Do not flush to sanitary sewer or waterway.


Flammable


Hazardous Ingredients  (All products may not be 
listed if information is not available)


MATERIAL  SAFETY  DATA  SHEET


Oral - mouse


IATA HAZARD CLASS / Pack Group:


RID/ADR Dangerous Goods Code:
IMDG HAZARD CLASS:


0 - 5.0


Not applicable


Note:  Transportation information provided is for reference only.  Client is urged to consult CFR 49 parts 100 - 177, IMDG, IATA, EC, United 
Nations TDG, and WHMIS (Canada) TDG information manuals for detailed regulations and exceptions covering specific container sizes, 
packaging materials and methods of shipping.


Trimethylbenzene 1,2,4  (a)


LC50 of Ingredient       
(Species)


Trace not specified Not determined


SECTION  11 - TOXICOLOGICAL  INFORMATION
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5 gm / kg


Not available


NA 1993
49 CFR 173.150, .203, .242


Not applicable3 / III


Diesel Fuel 


Not applicable


18 gm / m3 / 4H


7704-34-9


SECTION  12 - ECOLOGICAL  INFORMATION


SECTION  14 - TRANSPORT  INFORMATION


Not established
Oral - rat


SECTION  13 - DISPOSAL  CONSIDERATIONS


No data are available on the adverse effects of this material on the environment.  Neither COD nor BOD data are available.  Release of this 
product should be prevented from contaminating soil and water and from entering drainage and sewer systems.  U.S.A. regulations require 
reporting spills of this material that could reach any surface waters.  The toll free number for the U.S. Coast Guard National Response Center is 
(800) 424-8802.  Naphthalene (91-20-3) one of the ingredients in this mixture is classified as a Marine Pollutant.


218 mg / kg
Oral - mouse


0 - 1.2 95-63-6
Inhalation - rat
3200 ppm / 4H


Contains or May Contain:


Not available


Red Dye


1780 mg / kg


Not determined


Naphthalene  (a,b,c,d) 0 - 1 91-20-3


% CAS  #
LD50 of Ingredient         


(Species and Route)


Heavy catalytically cracked distillate  (e,f,g) 0 - 100 64741-61-3 Not established


Fuel Oil #2 0 - 100 68476-30-2


Not established


Tower Residues, atmospheric 0 - 100 64741-45-3 Not established Not established


Light thermally cracked distillate  (h) 0 - 100 64741-59-9


Catalytically cracked clarified oil  (e,g) 0 - 100 64741-62-4 Not established


Not established Not established


Not established


Not established


Not established


Not determined Not determined


Diesel Fuel #2 0 - 100 68476-34-6 Not established


Oral - rat Inhalation - rat
Xylene (mixed)  (a,b,c) 0 - 1.1 1330-20-7 4300 mg / kg


PRODUCT NAME:  Diesel Fuel;  SYNONYMS:  Diesel Fuel #1 - LS Dyed; Diesel Fuel #2 – DSL2, Off-Road, On-Road, 
HS–Dyed, LS–Dyed, LS-Undyed, LS Diesel; Winter Blend; Fuel Oil #2 - Diesel Fuel Oil, No. 2 Diesel Fuel Oil, Non-Hwy Dyed; 
Diesel Fuel – Premium, Super, Supreme, Powerblend, Non-Taxed LS Dyed; Additized; Russian Summer; Arctic; -10 and –35 
F pour point depressed diesel; Lago;Burner Oil; Aleyska Turbine Fuel; Distillate - Mid; No. 2; Marine – Marine Gas Oil, MGO, 
DFM; Navy Fuel; F76; Marine Diesel Fuel (MDO); Intermediate Marine Fuel IF-30 to IF-460; IMF; RR Diesel Fuel - No. 40, 
No. 35, RR Power Fuel HS Off-Road; CARB Diesel Fuel - On-Road, Off-Road, Tax Exempt Blends, TF3, 10%; EPA - LS 
Diesel Fuel Dyed, Undyed, Off-Road HS Dyed


Residues (petroleum), Vacuum 0 - 100 64741-56-6 Not established


5000 ppm / 4H
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HMIS HAZARD RATINGS 1
2
0
B


REVISION SUMMARY:


MSDS Prepared by:   


(800) 255-3924    Outside USA   (813) 248-0573


Components of this product identified by CAS number are listed on the DSL or NDSL and may or may not be listed in Section 2 of this 
document.  Only ingredients classified as "hazardous" are listed in Section 2 unless otherwise indicated.


S28  After contact with skin, wash immediately with plenty of soap 
and water.


MATERIAL  SAFETY  DATA  SHEET


R20  Harmful by inhalation


S62  If swallowed, do not induce vomiting; seek medical advice 
immediately and show this label.


R36  Irritating to eyes


EINECS (European Inventory of Existing Commercial Chemical Substances)


This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the MSDS contains all the 
information required by the Controlled Products Regulations.
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(a)  A "Yes" in the SARA TITLE III column in Section 2 indicates a toxic chemical subject to annual reporting requirements of Section 313 of 
the Emergency Planning and Community Right-To-Know Act of 1986 and of 40 CFR 372.


Components of this product identified by CAS numbers are on the European Inventory of Existing Commercial Chemical Substances.


S29  Do not empty into drains


R10  Flammable
S23  Do not breathe vapor


CPR (Canadian Controlled Products Regulations)


IDL (Canadian Ingredient Disclosure List)
Components of this product identified by CAS number are listed on the Canadian Ingredient Disclosure List are shown in Section 2.


R38  Irritating to skin.


SECTION  16 - OTHER  INFORMATION


S25  Avoid contact with eyes


1 = SLIGHT 4 = EXTREME


No revisions available


DSL / NDSL (Canadian Domestic Substances List / Non-Domestic Substances List)


Acute health, flammable


1305 N. Florida Ave.


313 Reportable Ingredients:


CERCLA (Comprehensive Response Compensation and Liability Act)


Chem-Tel, Inc. 


S16  Keep away from sources of ignition


Values do not reflect absolute minimums and maximums; these values are typical which may vary from time to time.


DISCLAIMER: The information supplied in this data sheet is obtained from currently available sources, which are believed to be reliable. HOWEVER, THE
INFORMATION IS PROVIDED WITHOUT ANY WARRANTY, EXPRESSED OR IMPLIED, REGARDING THE ACCURACY OF THE INFORMATION OR THE RESULTS TO BE
OBTAINED FROM ITS USE.
Handling, storage, use or disposal of the above-referenced product is beyond our control and may occur under conditions with which we are unfamiliar. FOR THESE
AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND EXPRESSLY DISCLAIM ANY LIABILITY FOR DAMAGE, INJURY AND COST ARISING FROM OR
RELATED TO THE USE OF THE PRODUCT.


 HEALTH


(c) The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) has notification requirements for releases or 
spills to the environment of the Reportable Quantity (RQ for this mixture > 24,000 lbs) or greater amounts, according to 40 CFR 302.


R51  Toxic to aquatic organisms.


EC Risk Phrases


Tampa, Florida  USA  33602


TSCA (Toxic substance Control Act)
Components of this product are listed on the TSCA Inventory.


SARA TITLE III (Superfund Amendments and Reauthorization Act)


SECTION  15 - REGULATORY  INFORMATION


311/312 Hazard Categories


PRODUCT NAME:  Diesel Fuel;  SYNONYMS:  Diesel Fuel #1 - LS Dyed; Diesel Fuel #2 – DSL2, Off-Road, On-Road, HS–Dyed, LS–Dyed, 
LS-Undyed, LS Diesel; Winter Blend; Fuel Oil #2 - Diesel Fuel Oil, No. 2 Diesel Fuel Oil, Non-Hwy Dyed; Diesel Fuel – Premium, Super, 
Supreme, Powerblend, Non-Taxed LS Dyed; Additized; Russian Summer; Arctic; -10 and –35 F pour point depressed diesel; Lago;Burner Oil; 
Aleyska Turbine Fuel; Distillate - Mid; No. 2; Marine – Marine Gas Oil, MGO, DFM; Navy Fuel; F76; Marine Diesel Fuel (MDO); Intermediate 
Marine Fuel IF-30 to IF-460; IMF; RR Diesel Fuel - No. 40, No. 35, RR Power Fuel HS Off-Road; CARB Diesel Fuel - On-Road, Off-Road, 
Tax Exempt Blends, TF3, 10%; EPA - LS Diesel Fuel Dyed, Undyed, Off-Road HS Dyed


0 = INSIGNIFICANT
 FLAMMABILITY


PERSONAL PROTECTIVE EQUIPMENT
 REACTIVITY 2 = MODERATE


3 = HIGH


Safety Glasses, Gloves


EC Safety Phrases


R65  Damaging to lungs when swallowed


This MSDS has been revised in the following 
sections:


PRODUCT NUMBER (s):  BHPP-1052, BHPP-1054, MSDS-1054, 2, 3, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 39, 46, 75, 88, 89, 90, 94, 97, 98, 99, 100, 101, 
102, 103, 104, 105, 106, 108, 109, 111, 116, 117, 118, 282, 290, 291, 294, 304, 319, 351, 352, 1000, 1001, 1071,1076
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ALCONOX MSDS 


Section 1 : MANUFACTURER INFORMATION


Product name: Alconox


Supplier: Same as manufacturer. 


Manufacturer: Alconox, Inc. 
30 Glenn St. 
Suite 309 
White Plains, NY 10603. 


Manufacturer emergency 
phone number:


800-255-3924.
813-248-0585 (outside of the United States). 


Manufacturer: Alconox, Inc. 
30 Glenn St. 
Suite 309 
White Plains, NY 10603.


Supplier MSDS date: 2005/03/09


D.O.T. Classification: Not regulated. 


Section 2 : HAZARDOUS INGREDIENTS


C.A.S. CONCENTRATION
% Ingredient Name T.L.V. LD/50 LC/50


25155-
30-0


10-30 SODIUM
DODECYLBENZENESULFONATE


NOT
AVAILABLE


438
MG/KG
RAT ORAL
1330
MG/KG
MOUSE
ORAL


NOT
AVAILABLE


497-19-
8


7-13 SODIUM CARBONATE NOT
AVAILABLE


4090
MG/KG
RAT ORAL
6600
MG/KG
MOUSE
ORAL


2300
MG/M3/2H
RAT
INHALATION
1200
MG/M3/2H
MOUSE
INHALATION


7722-
88-5


10-30 TETRASODIUM PYROPHOSPHATE 5 MG/M3 4000
MG/KG
RAT ORAL
2980
MG/KG
MOUSE
ORAL


NOT
AVAILABLE


7758-2
9-4


10-30 SODIUM PHOSPHATE NOT
AVAILABLE


3120
MG/KG
RAT ORAL
3100
MG/KG
MOUSE
ORAL
>4640
MG/KG
RABBIT
DERMAL


NOT
AVAILABLE
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Section 2A : ADDITIONAL INGREDIENT INFORMATION


Note: (supplier).
CAS# 497-19-8: LD50 4020 mg/kg - rat oral. 
CAS# 7758-29-4: LD50 3100 mg/kg - rat oral. 


Section 3 : PHYSICAL / CHEMICAL CHARACTERISTICS


Physical state: Solid


Appearance & odor: Almost odourless. 
White granular powder. 


Odor threshold (ppm): Not available. 


Vapour pressure 
(mmHg):


Not applicable. 


Vapour density (air=1): Not applicable. 


By weight: Not available. 


Evaporation rate
(butyl acetate = 1):


Not applicable. 


Boiling point (°C): Not applicable. 


Freezing point (°C): Not applicable. 


pH: (1% aqueous solution). 
9.5


Specific gravity @ 20 °C: (water = 1). 
0.85 - 1.10


Solubility in water (%): 100 - > 10% w/w


Coefficient of water\oil
dist.:


Not available. 


VOC: None


Section 4 : FIRE AND EXPLOSION HAZARD DATA


Flammability: Not flammable. 


Conditions of 
flammability:


Surrounding fire. 


Extinguishing media: Carbon dioxide, dry chemical, foam. 
Water
Water fog. 


Special procedures: Self-contained breathing apparatus required. 
Firefighters should wear the usual protective gear. 


Auto-ignition
temperature: Not available. 


Flash point (°C), 
method:


None


Lower flammability
limit (% vol): Not applicable. 


Upper flammability
limit (% vol):


Not applicable.


Not available. 


Sensitivity to mechanical 
impact: Not applicable. 


Hazardous combustion 
products:


Oxides of carbon (COx). 
Hydrocarbons.


Rate of burning: Not available. 


Explosive power: None
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Section 5 : REACTIVITY DATA


Chemical stability: Stable under normal conditions. 


Conditions of instability: None known. 


Hazardous
polymerization:


Will not occur. 


Incompatible
substances:


Strong acids. 
Strong oxidizers. 


Hazardous
decomposition products:


See hazardous combustion products. 


Section 6 : HEALTH HAZARD DATA


Route of entry: Skin contact, eye contact, inhalation and ingestion. 


Effects of Acute 
Exposure


Eye contact: May cause irritation. 


Skin contact: Prolonged contact may cause irritation.


Inhalation: Airborne particles may cause irritation. 


Ingestion: May cause vomiting and diarrhea. 
May cause abdominal pain. 
May cause gastric distress. 


Effects of chronic 
exposure:


Contains an ingredient which may be corrosive. 


LD50 of product, species 
& route: > 5000 mg/kg rat oral. 


LC50 of product, species 
& route:


Not available for mixture, see the ingredients section. 


Exposure limit of 
material: Not available for mixture, see the ingredients section. 


Sensitization to product: Not available. 


Carcinogenic effects: Not listed as a carcinogen. 


Reproductive effects: Not available. 


Teratogenicity: Not available. 


Mutagenicity: Not available. 


Synergistic materials: Not available. 


Medical conditions
aggravated by exposure:


Not available. 


First Aid


Skin contact: Remove contaminated clothing. 
Wash thoroughly with soap and water. 
Seek medical attention if irritation persists. 


Eye contact: Check for and remove contact lenses. 
Flush eyes with clear, running water for 15 minutes while holding 
eyelids open: if irritation persists, consult a physician. 


Inhalation: Remove victim to fresh air. 
Seek medical attention if symptoms persist. 


Ingestion: Dilute with two glasses of water. 
Never give anything by mouth to an unconscious person. 
Do not induce vomiting, seek immediate medical attention. 
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Section 7 : PRECAUTIONS FOR SAFE HANDLING AND USE


Leak/Spill: Contain the spill. 
Recover uncontaminated material for re-use.
Wear appropriate protective equipment. 
Contaminated material should be swept or shoveled into 
appropriate waste container for disposal. 


Waste disposal: In accordance with municipal, provincial and federal regulations. 


Handling procedures and 
equipment:


Protect against physical damage. 
Avoid breathing dust. 
Wash thoroughly after handling. 
Keep out of reach of children. 
Avoid contact with skin, eyes and clothing. 
Launder contaminated clothing prior to reuse. 


Storage requirements: Keep containers closed when not in use. 
Store away from strong acids or oxidizers. 
Store in a cool, dry and well ventilated area. 


Section 8 : CONTROL MEASURES


Precautionary Measures 


Gloves/Type:


Neoprene or rubber gloves. 


Respiratory/Type:


If exposure limit is exceeded, wear a NIOSH approved respirator. 


Eye/Type:


Safety glasses with side-shields.


Footwear/Type: Safety shoes per local regulations. 


Clothing/Type: As required to prevent skin contact. 


Other/Type: Eye wash facility should be in close proximity. 
Emergency shower should be in close proximity. 


Ventilation
requirements:


Local exhaust at points of emission. 







Material Safety Data Sheet 
Nitric acid, 20-70% 


ACC# 16550 


MSDS Name: Nitric acid, 20-70%  
Catalog Numbers: AC124660000, AC124660010, AC124660011, AC124660025, AC124660026, 
AC124665000, AC124665001, AC133620000, AC133620010, AC133620011, AC133620025, 
AC133620026, AC424000000, AC424000025, AC424000026, AC424000250, AC424005000, 
AC424005001, AC613205000, A198C-212, A198C4X-212, A200-212, A200-500, A200-500LC, 
A200-612GAL, A200212LC, A200C-212, A200C212EA, A200C212LC, A200C4X-212, A200C4X212L, 
A200S-212, A200S-500, A200S212LC, A200SI-212, A206C-212, A206C4X-212, A467-1, A467-2, 
A467-250, A467-500, A483-212, A509-212, A509-212LC, A509-500, A509SK-212, A509SK-212LC, 
MCC-030822, NC9596579, S719721, S71972SC  
Synonyms: Azotic acid; Engraver's acid; Aqua fortis.  
Company Identification: 
              Fisher Scientific 
              1 Reagent Lane 
              Fair Lawn, NJ 07410  
For information, call: 201-796-7100  
Emergency Number: 201-796-7100  
For CHEMTREC assistance, call: 800-424-9300  
For International CHEMTREC assistance, call: 703-527-3887  


 


 


 
EMERGENCY OVERVIEW 


Appearance: clear to yellow liquid. 
Danger! May be fatal if inhaled. Causes severe eye and skin burns. Causes severe respiratory 
and digestive tract burns. Strong oxidizer. Contact with other material may cause a fire. Acute 
pulmonary edema or chronic obstructive lung disease may occur from inhalation of the vapors of 
nitric acid. Corrosive to metal.  
Target Organs: Lungs, eyes, skin, mucous membranes.  
 
 
Potential Health Effects  
Eye: Causes severe eye burns. Direct contact with liquid may cause blindness or permanent eye 
damage.  
Skin: Causes skin burns. May cause deep, penetrating ulcers of the skin. Concentrated nitric acid 
dyes human skin yellow on contact.  


Section 1 - Chemical Product and Company Identification 


Section 2 - Composition, Information on Ingredients  


CAS# Chemical Name Percent EINECS/ELINCS


7732-18-5 Water 30-80 231-791-2


7697-37-2 Nitric acid 20-70 231-714-2


Section 3 - Hazards Identification  
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Ingestion: May cause severe and permanent damage to the digestive tract. Causes 
gastrointestinal tract burns. May cause perforation of the digestive tract. May cause systemic 
effects.  
Inhalation: Effects may be delayed. Causes chemical burns to the respiratory tract. Inhalation 
may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical 
pneumonitis and pulmonary edema. Aspiration may lead to pulmonary edema. May cause systemic 
effects. May cause acute pulmonary edema, asphyxia, chemical pneumonitis, and upper airway 
obstruction caused by edema. Depending on the conditions, the vapor or fumes of nitric acid may 
actually be a mixture of nitric acid and various oxides of nitrogen. The composition may vary with 
temperature, humidity, and contact with other organic materials.  
Chronic: Exposure to high concentrations of nitric acid vapor may cause pneuomonitis and 
pulmonary edema which may be fatal. Symptoms may or may not be delayed. Continued exposure 
to the vapor & mist of nitric acid may result in a chronic bronchitis, & more severe exposure results 
in a chemical pneumonitis. The vapor & mists of nitric acid may erode the teeth, particularly 
affecting the canines & incisors.  


 
 
Eyes: Get medical aid immediately. Do NOT allow victim to rub eyes or keep eyes closed. 
Extensive irrigation with water is required (at least 30 minutes).  
Skin: Get medical aid immediately. Immediately flush skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. Destroy 
contaminated shoes.  
Ingestion: Do not induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or 
water. Never give anything by mouth to an unconscious person. Get medical aid immediately.  
Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air 
immediately. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Do 
NOT use mouth-to-mouth resuscitation. If breathing has ceased apply artificial respiration using 
oxygen and a suitable mechanical device such as a bag and a mask.  
Notes to Physician: Treat symptomatically and supportively.  


 
 
General Information: As in any fire, wear a self-contained breathing apparatus in pressure-
demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Strong oxidizer. Contact 
with other material may cause fire. During a fire, irritating and highly toxic gases may be 
generated by thermal decomposition or combustion. Use water spray to keep fire-exposed 
containers cool. May react with metal surfaces to form flammable and explosive hydrogen gas. 
Approach fire from upwind to avoid hazardous vapors and toxic decomposition products.  
Extinguishing Media: Use extinguishing media most appropriate for the surrounding fire.  
Flash Point: Not applicable.  
Autoignition Temperature: Not available.  
Explosion Limits, Lower:Not available.  
Upper: Not available.  
NFPA Rating: (estimated) Health: 4; Flammability: 0; Instability: 0; Special Hazard: OX  


 
 


Section 4 - First Aid Measures  


Section 5 - Fire Fighting Measures  


Section 6 - Accidental Release Measures  
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General Information: Use proper personal protective equipment as indicated in Section 8.  
Spills/Leaks: Avoid runoff into storm sewers and ditches which lead to waterways. Clean up spills 
immediately, observing precautions in the Protective Equipment section. Absorb spill using an 
absorbent, non-combustible material such as earth, sand, or vermiculite. Do not use combustible 
materials such as sawdust. Provide ventilation. Evacuate unnecessary personnel. Approach spill 
from upwind. Use water spray to cool and disperse vapors and protect personnel.  


 
 
Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. 
Do not breathe dust, mist, or vapor. Do not get in eyes, on skin, or on clothing. Keep container 
tightly closed. Avoid contact with clothing and other combustible materials. Discard contaminated 
shoes. Do not use with metal spatula or other metal items. Use only with adequate ventilation or 
respiratory protection.  
Storage: Do not store near combustible materials. Do not store in direct sunlight. Keep container 
closed when not in use. Store in a cool, dry, well-ventilated area away from incompatible 
substances. Keep away from metals. Store away from alkalies. Separate from organic materials. 
Inspect periodically for damage or evidence of leaks or corrosion.  


 
 
Engineering Controls: Facilities storing or utilizing this material should be equipped with an 
eyewash facility and a safety shower. Use adequate general or local exhaust ventilation to keep 
airborne concentrations below the permissible exposure limits. Use a corrosion-resistant ventilation 
system.  
Exposure Limits 


 
OSHA Vacated PELs: Water: No OSHA Vacated PELs are listed for this chemical. Nitric acid: 2 
ppm TWA; 5 mg/m3 TWA  
Personal Protective Equipment  
Eyes: Wear chemical splash goggles and face shield.  
Skin: Wear butyl rubber gloves, apron, and/or clothing.  
Clothing: Wear appropriate clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European 
Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or if irritation or other symptoms are experienced.  


 
 
Physical State: Liquid  
Appearance: clear to yellow  
Odor: strong odor - acrid odor - suffocating odor  
pH: 1.0 (0.1M soln)  


Section 7 - Handling and Storage  


Section 8 - Exposure Controls, Personal Protection  


Chemical Name ACGIH NIOSH OSHA - Final PELs


Water none listed none listed none listed 


Nitric acid 2 ppm TWA; 4 ppm STEL 
2 ppm TWA; 5 mg/m3 


TWA 25 ppm IDLH 
2 ppm TWA; 5 mg/m3 


TWA 


Section 9 - Physical and Chemical Properties  
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Vapor Pressure: 51 mm Hg @ 25 deg C  
Vapor Density: 2.17 (air=1)  
Evaporation Rate:Not available.  
Viscosity: 0.761 cps @ 25 deg C  
Boiling Point: 86 deg C  
Freezing/Melting Point:-42 deg C  
Decomposition Temperature:Not available.  
Solubility: Soluble in water.  
Specific Gravity/Density:1.4  
Molecular Formula:HNO3  
Molecular Weight:63.01  


 
 
Chemical Stability: Stable. Decomposes when in contact with air, light, or organic matter. The 
yellow color is due to release of nitrogen dioxide on exposure to light.  
Conditions to Avoid: High temperatures, light, confined spaces.  
Incompatibilities with Other Materials: Metals, reducing agents, strong bases, acetic acid, 
alcohols, acetone, aniline, hydrogen sulfide, metal powders, carbides, aldehydes, organic solvents, 
combustible materials, chromic acid, flammable liquids, cyanides, sulfides, Incompatible with many 
substances.  
Hazardous Decomposition Products: Nitrogen oxides.  
Hazardous Polymerization: Has not been reported.  


 
 
RTECS#:       
CAS# 7732-18-5: ZC0110000       
CAS# 7697-37-2: QU5775000; QU5900000  
LD50/LC50: 
CAS# 7732-18-5: 
     Oral, rat: LD50 = >90 mL/kg; 
. 
 
CAS# 7697-37-2: 
     Inhalation, rat: LC50 = 260 mg/m3/30M; 
     Inhalation, rat: LC50 = 130 mg/m3/4H; 
     Inhalation, rat: LC50 = 67 ppm(NO2)/4H; 
. 
 
Carcinogenicity: 
CAS# 7732-18-5: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 
CAS# 7697-37-2: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 
 
Epidemiology: No information found  
Teratogenicity: No information found  
Reproductive Effects: No information found  
Mutagenicity: No information found  
Neurotoxicity: No information found  
Other Studies:  


Section 10 - Stability and Reactivity  


Section 11 - Toxicological Information  
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Ecotoxicity: No data available. No information available.  
Environmental: Terrestial: During transport through the soil, nitric acid will dissolve some of the 
soil material, in particular, the carbonate based materials. The acid will be neutralized to some 
degree with adsorption of the proton also occurring on clay materials. However, significant 
amounts of acid are expected to remain for transport down toward the ground water table. Upon 
reaching the ground water table, the acid will continue to move, now in the direction of the ground 
water flow.  
Physical: No information available.  
Other: No information available.  


 
Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 
261.3. Additionally, waste generators must consult state and local hazardous waste regulations to 
ensure complete and accurate classification.  
RCRA P-Series: None listed.  
RCRA U-Series: None listed.  


 


 


 
US FEDERAL 
 
TSCA  
     CAS# 7732-18-5 is listed on the TSCA inventory.  
     CAS# 7697-37-2 is listed on the TSCA inventory.  
Health & Safety Reporting List 
     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 
     None of the chemicals in this product are under a Chemical Test Rule.  
Section 12b 
     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 
     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 
     CAS# 7697-37-2: 1000 lb final RQ; 454 kg final RQ  
SARA Section 302 Extremely Hazardous Substances 


Section 12 - Ecological Information  


Section 13 - Disposal Considerations  


Section 14 - Transport Information  


US DOT Canada TDG


Shipping Name: NITRIC ACID NITRIC ACID


Hazard Class: 8 8


UN Number: UN2031 UN2031


Packing Group: II II


Section 15 - Regulatory Information  
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     CAS# 7697-37-2: 1000 lb TPQ  
SARA Codes 
     CAS # 7697-37-2: immediate, delayed, fire.  
Section 313  
     This material contains Nitric acid (CAS# 7697-37-2, 20-70%),which is subject to the reporting 
requirements of Section 313 of SARA Title III and 40 CFR Part 373.  
Clean Air Act: 
     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  
     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 
CAS# 7697-37-2 is listed as a Hazardous Substance under the CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  
     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 
     CAS# 7697-37-2 is considered highly hazardous by OSHA.  
STATE 
     CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  
     CAS# 7697-37-2 can be found on the following state right to know lists: California, New Jersey, 
Pennsylvania, Minnesota, Massachusetts.  
 
California Prop 65 
 
California No Significant Risk Level: None of the chemicals in this product are listed.  
 
European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 
     C  
Risk Phrases: 
     R 35 Causes severe burns.  
 
Safety Phrases: 
     S 23 Do not inhale gas/fumes/vapour/spray.  
     S 26 In case of contact with eyes, rinse immediately with plenty of  
     water and seek medical advice.  
     S 36 Wear suitable protective clothing.  
     S 45 In case of accident or if you feel unwell, seek medical advice  
     immediately (show the label where possible).  
 
WGK (Water Danger/Protection) 
     CAS# 7732-18-5: No information available.  
     CAS# 7697-37-2: 1  
Canada - DSL/NDSL 
     CAS# 7732-18-5 is listed on Canada's DSL List.  
     CAS# 7697-37-2 is listed on Canada's DSL List.  
Canada - WHMIS 
     This product has a WHMIS classification of E, C, D1A.  
This product has been classified in accordance with the hazard criteria of the Controlled Products 
Regulations and the MSDS contains all of the information required by those regulations.  
Canadian Ingredient Disclosure List 
     CAS# 7697-37-2 is listed on the Canadian Ingredient Disclosure List. 


Section 16 - Additional Information  
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MSDS Creation Date: 9/30/1998  
Revision #16 Date: 2/11/2008  
 
The information above is believed to be accurate and represents the best information currently available to us. However, we make 
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no 
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their 
particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost profits or any 
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the 
possibility of such damages.  
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1.0 Introduction 


This Landfill Cleanup Action Area (CAA) Operation, Inspection, and Maintenance Plan (Landfill 
OIMP) addresses the operation, inspection, and maintenance requirements for the barrier wall 
and the interceptor trench system being constructed under the 2008 Cleanup Action Plan (CAP; 
Ecology 2008) for the B&L Woodwaste Site (Site).  The 2008 CAP is being implemented 
pursuant to Consent Decree No. 08-210610-7 (Decree) and in accordance with the Scope of 
Work appended to the Decree.  The remedy components addressed by this Landfill OIMP are 
part of the comprehensive remedy specified in the 2008 CAP and are being implemented as the 
first step in a multiphase program that is projected for completion in 2012.  The remedy 
components implemented this year for the Landfill CAA will address partial containment of 
impacted groundwater beneath the B&L Woodwaste Landfill (Landfill).  Ongoing monitoring, 
including water quality and hydraulic monitoring, are addressed in separate plans, as described 
below.  The ongoing monitoring programs will be supplemented by the monitoring program 
presented in the Landfill OIMP after construction of the Phase 1 Part 1 remedy components has 
been completed.   


The ongoing program for inspection and maintenance of the 1993 remedy components (which 
include the Landfill cap, cap perimeter stormwater collection system, and the groundwater 
monitoring well network) are documented in the Interim Compliance Monitoring Plan (ICMP; 
Floyd|Snider/AMEC 2009.  The ICMP was approved by Ecology.  The additional operations, 
maintenance, and inspection for the Phase 1 Part 1 components will be incorporated into the 
ICMP program upon completion of construction.   


Additional operations, monitoring, inspection, and maintenance for other components of the 
2008 CAP remedial action will be documented in future Addenda. On completing 
implementation of all remedy components from the 2008 CAP, a long-term monitoring program 
will be documented in a comprehensive Operations, Maintenance, Inspection, and Monitoring 
Plan, which will replace the ICMP and any other monitoring and/or inspection/maintenance 
plans that have been prepared for the Site.   


This Landfill OIMP addresses the operations, inspection, and maintenance of the barrier wall 
and the interceptor trench system.  Operations and maintenance requirements for these remedy 
components are expected to be minimal; however, operations and maintenance will be 
necessary for the interceptor trench system, which includes mechanical pumps and controls.  
The barrier wall and cap extension are passive components that will require periodic inspection 
to ensure the components are in proper condition; these components would be readily 
addressed by the ICMP after initial inspections are completed following construction.   
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2.0 Interceptor Trench System Operations 


The interceptor trench system relies on both passive and active drains to intercept groundwater 
from the upgradient side of the Landfill and redistribute this water to the infiltration ponds around 
the downgradient perimeter of the Landfill.  The invert of the passive drain system is designed to 
be at elevation 14 feet.  The lift station pumps will be automatically triggered only when water 
levels exceed a manually-set elevation to control mounding of groundwater upgradient of the 
Landfill.  The performance standard for the interceptor trench system is described in the Phase 
1 Part 1 Performance Monitoring Plan. The lift station pumps will be shut down when the lift 
station water level is below the activation set point or if a high level occurs in the infiltration 
ponds.  The level switches for activation and shutdown of the lift station pumps can be manually 
adjusted to support proper operation of the system.  Each of the two lift stations operates 
independently of the other, with separate high-pond-level cutoff switches.  The design process 
and instrumentation diagram (P&ID) for the interceptor trench system is included in the final 
plans and specifications as Drawing P-1 (refer to Addendum 1 Appendix 1F).   


Operation of the interceptor trench system consists of setting or adjusting the water-level switch 
settings to alter pump start and stop levels in each of the two lift stations and to monitor water 
levels in the lift stations to assess potential plugging in the passive drain lines.  For initial 
operations, the lift station pumps will be activated if the water-level elevation in the lift station 
reaches 16.5 feet and the pumps will be shut down at a water elevation of 16.0 feet.  
Additionally, level sensors will be set to stop pumping in each lift station when the water level in 
the north and west infiltration pond reaches an elevation of 17 feet and 17.5 feet, respectively.  
The high-level cutoff in the infiltration ponds will prevent pumped groundwater from overtopping 
the stormwater infiltration ponds and discharging to the adjacent agricultural ditch system.  It 
should be noted that when high-water conditions occur that cause shut down of the lifts’ station 
pumps, only passive transport of groundwater would occur.  High-water conditions resulting in 
shutdown of the lift station pumps are only expected to occur during flood conditions in the 
vicinity of the Landfill.   
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3.0 Inspection and Maintenance Plan 


In this section inspection and maintenance elements associated with the barrier wall and 
interceptor trench system are described below.  Only a general overview is presented for 
inspection and maintenance related to the extended Landfill cap and the barrier wall underlying 
the cap extension, as details for inspection and maintenance for these components are the 
same as for the existing Landfill cap and are provided in the ICMP.   


Routine inspection and maintenance elements have been added to address the interceptor 
trench system, which consists of the interceptor trenches, lift stations, infiltration ponds, 
associated piping and instrumentation, and the performance monitoring network of piezometers.  
The inspection checklist from the ICMP has been updated to incorporate these elements and is 
included with this plan as Attachment 1I.1.  Upon completing the Phase 1 Part 1 construction, 
the inspection form in the ICMP will be replaced with Attachment 1I.1 and the ICMP will be 
revised to incorporate the procedures described below for the interceptor trench system and the 
piezometers.  Reporting requirements for inspection and maintenance will continue as specified 
in the ICMP.   


3.1 BARRIER WALL AND LANDFILL CAP EXTENSION 


The existing Landfill cap will be extended to cover the new barrier wall, followed by rebuilding of 
the drainage ditch and the roadway along the perimeter of the Landfill.  The Landfill cap 
restoration, including the reconstructed stormwater collection ditch and culverts, will be 
inspected and maintained in general accordance with the procedures established in the ICMP, 
with the minor modifications noted below.   


The reconstructed stormwater collection ditch will be inspected for the condition of the half-pipe 
and anchor posts.  In the event that the half-pipe or anchoring system is damaged, appropriate 
action will be taken to correct the problem. 


The existing procedure for cap inspections will be followed to assess the cap surface for signs 
of settlement.  This inspection will be adequate for the portions of the cap extending above the 
slurry wall.  As noted in the Construction Quality Assurance Plan (Addendum 1, Appendix 1G), 
any settlement occurring immediately after completing construction will be addressed as part of 
the construction process.  In the event that settlement is observed, appropriate mitigation 
measures will be implemented in a timely manner, as described in the ICMP. 


3.2 INTERCEPTOR TRENCH SYSTEM 


Maintenance will be implemented as appropriate based on the results of interceptor system 
inspections.  It is anticipated that regular maintenance will include mechanical/electrical 
maintenance for the pumps and controls in accordance with manufacturer recommendations, 
cleaning to remove fouling or sediment accumulation in the lift station sumps and underground 
lines, and periodic sediment and/or vegetation removal from the infiltration ponds.  Inspections 
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and maintenance will be documented on the appropriate form (Attachment 1I.1) and in the 
operating log for the Site.   


3.2.1 Lift Stations 


Lift station inspections will consist of inspecting the ladder rungs and concrete vault for any 
signs of damage or cracks, the presence and quantity of sediment or fouling, assessment of 
pump operation, and inspection of function and settings for controls and level switches.  Any 
significant problems noted will be corrected in a timely manner, with the corrective action noted 
in the site log.   


During the first 6 months of operation, lift stations will be inspected monthly during the wet 
season of October 1 through April 30 to ensure proper operation.  Lift stations will thereafter be 
inspected once every 6 months and immediately after storm events of greater than or equal to 2 
inches of rain in 24 hours.  Lift stations will be cleaned to remove appreciable accumulated 
sediment, as identified by inspections.  The pumps in both lift stations will be tested annually in 
early October (prior to the wet season) to ensure proper operation and pumping capacity, with 
results documented in the Site log.  Annual testing will include verifying operation of the level 
switches in the lift stations and the infiltration ponds.   


3.2.2 Subsurface Conveyance Lines 


Drainage and discharge pipe cleanouts, cleanout vaults, and outfalls will be annually inspected 
for damage, the presence of fouling, sediment accumulation, vegetation or other obstructions, 
using the existing inspection procedures for pipes and culverts.  If fouling or other obstructions 
are creating conditions requiring maintenance, as described in Table A.5 of the ICMP, or 
otherwise interfering with operations, appropriate action will be taken to remove the 
obstruction(s) and/or clean out the fouling.  Maintenance actions may be implemented directly 
by project personnel or by subcontractors, as appropriate.  For example, a professional pipe 
cleaning company may be hired to remove the obstruction(s) and fouling material from the 
conveyance lines due to the specialized equipment needed to complete the work.  Corrective 
action will be documented in the Site log.   


3.2.3 Infiltration Ponds 


The infiltration ponds must be regularly inspected and maintained as necessary so that they 
continue to provide infiltration to the area downgradient of the Landfill.  The inspections will 
include observations of vegetation growth and accumulation of sediment in both infiltration 
ponds.  In the event that conditions requiring maintenance as described in Table A.5 of the 
ICMP are observed, excessive sediment accumulation is observed, or vegetation growth 
otherwise adversely affects the condition or storage and infiltration functions of the ponds are 
observed, appropriate action will be taken to correct the problem and restore the infiltration 
and/or storage capacity of the ponds.  Corrective action will be documented in the Site log.   
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The inlet and discharge outfalls will be inspected as part of pond inspections to check the 
condition of the inlet, valves, surrounding riprap, and associated walkways.  Any problems noted 
will be corrected and the action taken will be recorded in the Site log.   


3.3 PIEZOMETERS 


The piezometers installed for performance monitoring of the Landfill CAA remedy will be 
incorporated into the program for regular monitoring well maintenance as described in the 
ICMP.  As the piezometers are designed similarly to wells, the existing inspection and 
maintenance program will be applicable to the new piezometers.   


3.4 INSPECTION AND MAINTENANCE SCHEDULE 


Except where noted above, the inspection and maintenance schedule and frequency for the 
elements addressing the barrier wall and interceptor trench system will be the same as the 
existing schedule and frequency provided in Table A.5 of the ICMP.  The first inspection event 
addressing the new remedy components is scheduled to follow 2009 construction activities; this 
inspection will serve as the baseline for subsequent inspections.  Thereafter, the new remedy 
components will be inspected twice a year, in accordance with the current inspection schedule 
in the ICMP.  Maintenance will be implemented as appropriate based on the results from 
inspections and manufacturer recommendations for mechanical equipment and controls.  
Maintenance actions will be documented in the Site log.   
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Attachment 1I.1 
Inspection and Maintenance Checklist 


Closure Cap, Surface Water Controls, Interceptor Trench System,  
and Well and Piezometer Networks 


Inspected by:         Inspection date:     


I. Perimeter Area (Outside Security Fence) 


1. Perimeter Area Surface  


  COMMENT 


 Vegetation  


 


 Erosion   


 


2. Open Ditches 


 Trash and debris 


 


 


 Sediment 


 


 


 Vegetation 


 


 


 Erosion  


 


 


 Other 


 


 


3. Stormwater Pipes and Culverts 


 Sediment and 
debris 


 


 


 Vegetation 


 


 


 Damage 
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4. Secondary Detention Pond 


 Side slopes 
(erosion) 


 


 


 Storage area 
(sediment) 


 


 


 Pond dikes 
(settlement) 


 


 


5. Secondary Detention Pond Control Structure 


 Trash and debris 


 


 


 Sediment 


 


 


 Damage 
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Inspected by:         Inspection date:     


  COMMENT 


II. Landfill Mound Area 


1. Perimeter Road 


 Condition  


 


 Settlement  


 


2. Stormwater Collection Ditch (replacement for “V-Ditch”) 


 Trash and debris  


 


 Sediment  


 


 Drainage  


 


 Half-pipe condition 


 


 


 Anchor system 
condition 


 


3. Lift Stations 


 Ladder rungs 


 


 


 Vault condition 
(cracks) 


 


 


 Sediment 


 


 


 Iron fouling 


 


 


 Pump operation 
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 Function and 
settings for 
controls and level 
switches 


 


 


4. Interceptor Trench Conveyance Lines (Discharge and Drainage) 


 Sediment and 
debris 


 


 


 Iron fouling 


 


 


 Vegetation 


 


 


 Damage 


 


 


 Cleanout Vault 


 


 


5. Northern Detention Pond 


 Side slopes 
(erosion) 


 


 


 Storage area 
(sediment) 


 


 


 Pond dikes 
(settlement) 


 


 


 Vegetation 


 


 


6. Northern Detention Pond Control Structures 


 Drainage outfall  


 


 


 Discharge outfall  


 


 


 Overflow pipe  
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 Walkway 


 


 


 Stormwater pipes 
and culverts 


 


 Trash and debris 


 


 


 Sediment 


 


 


 Damage 


 


 


7. Western Detention Pond 


 Side slopes 
(erosion) 


 


 


 Storage area 
(sediment) 


 


 


 Pond dikes 
(settlement) 


 


 


 Vegetation 


 


 


8. Western Detention Pond Control Structures 


 Drainage outfall  


 


 


 Discharge outfall  


 


 


 Overflow pipe  


 


 


 Walkway 


 


 


 Trash and debris 


 


 


 Sediment 
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 Damage 


 


 


9. Mound Area Surface 


 Vegetation 


 


 


 Erosion 


 


 


 Settlement 


 


 


 Settlement at 
barrier wall 
alignment 


 


 Slope failure (liner 
exposure) 


 


 


10. Gas Vents 


 Gas vents 


 


 


11. Mound Access Road 


 Condition 


 


 


 Settlement 
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Inspected by:         Inspection date:     


  COMMENT 


III. Site-wide 


1. Monitoring Wells and Piezometers 


 Wells and 
piezometers 
inspected 


 


 


 


 


 


 


 


 


 


 


 Locks 


 


 


 


 


 Monument/covers 


 


 


 


 


 Paint 


 


 


 


 


 


 Bollards 
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 Well identification 
number 


 


 


 


 


 Gripper plug / well 
caps 


 


 


 


 


 Vegetation 


 


 


 


 


 


 Surface seal 


 


 


 


 


 Silt accumulation 


 


 


 


 


 


 Measuring point 
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1.0 Introduction 


This Phase 1 Part 1 Performance Monitoring Plan (PMP) has been prepared to document plans 
for performance and hydraulic monitoring that will be performed following construction of the 
barrier wall and interceptor trench system.  These remedial measures are key components for 
implementation of the 2008 Cleanup Action Plan (CAP) for the B&L Woodwaste Site (Site).  
Performance monitoring will be performed to assess the overall performance of the remedy 
components to confirm that they are performing as designed.  The 2008 CAP is being 
implemented pursuant to Consent Decree No. 08-210610-7 and in accordance with the Scope 
of Work appended to the Decree.  The implementation approach for the 2008 CAP is described 
in the Groundwater Remediation Work Plan (GRWP; Floyd|Snider/AMEC 2008).   


The goals of this PMP are to establish performance standards and performance tests to 
evaluate performance of the Phase 1 Part 1 remedy components, which include the barrier wall 
and interceptor trench system.  PMP performance standards will be used to evaluate 
performance based on data collection activities described in the Construction Quality Assurance 
Plan (CQAP; Appendix 1G) and in this PMP.  In addition, this PMP establishes the monitoring 
network of piezometers and staff gauges and the program for monitoring water levels inside and 
outside of the barrier wall that will surround the Landfill.  This monitoring network will also be 
used to monitor hydraulic containment of the full remedy described in the 2008 CAP.  The 
hydraulic monitoring network described in this PMP will be used to collect hydrogeologic 
baseline and design data for future remedy components.   


As work proceeds for implementation of the 2008 CAP, additional performance monitoring will 
be conducted to address construction of additional remediation components.  The in-situ 
remediation program for the End-of-Plume Cleanup Action Area (CAA) will include a specific 
performance monitoring program to be described in the EDR Addendum 2.  A Phase 2 
performance monitoring plan will be included with the design for the groundwater extraction and 
treatment systems in the EDR Addendum 3.  Phase 2 performance monitoring will assess the 
effectiveness of the complete Landfill hydraulic control remedy (i.e., the barrier wall, interceptor 
trench system, and groundwater extraction system) to control groundwater discharge from the 
contained and wetlands areas.  After performance monitoring for the full remedy specified in the 
2008 CAP has been completed, a comprehensive, long-term compliance monitoring plan will be 
prepared to address groundwater quality and hydraulic monitoring associated with the Site.  The 
long-term compliance monitoring program will be documented in the Operation, Monitoring, 
Inspection, and Maintenance Plan (OMI&MP) to be prepared after completing Phase 2 
construction.   


1.1 PHASE 1 PART 1 PERFORMANCE MONITORING OBJECTIVES 


This PMP establishes specific metrics by which the performance of Phase 1 Part 1 elements will 
be assessed.  In addition, the PMP will establish a network of piezometers for hydraulic 
monitoring purposes, and initiate hydraulic measurements of this network.  Because the 
hydraulic containment system will not be completed during Phase 1, no performance standards 
will be applied to these measurements, which will instead be used to characterize the 
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hydrogeologic response to the barrier wall and interceptor trench and collect additional design 
data, as described below. 


The barrier wall and interceptor trench systems are key components of the containment remedy 
specified in the 2008 CAP for the Landfill CAA.  When combined with the hydraulic control and 
groundwater treatment systems that will be implemented during Phase 2 of the 2008 CAP 
implementation program, the Landfill CAA remedy will provide for the hydraulic control 
necessary to meet 2008 CAP performance criteria.  The comprehensive Landfill CAA remedy 
will provide complete hydraulic control by establishing and maintaining inward hydraulic 
gradients across the barrier wall.  During the period following Phase 1 Part 1 construction and 
before commencing Phase 2 groundwater extraction beneath the Landfill, the barrier wall will 
function as a passive, physical barrier to groundwater flow that will substantially reduce 
groundwater flow from the contained area.   


After Phase 1 Part 1 construction is complete, measurements will be taken to characterize 
hydrogeologic system behavior in the absence of active hydraulic controls—that is, to 
characterize how the barrier wall affects groundwater flow near the Landfill without active 
groundwater recovery.  Hydraulic monitoring will allow assessment of seasonal water-level 
variation, responses to major storm events, and the effect of the interceptor trench system on 
groundwater levels in the vicinity of the Landfill.  These data objectives overlap with those of the 
Phase 2 Hydrogeologic Study, which is intended to evaluate the effects of the barrier wall and 
interceptor trench systems on the hydrogeologic regime and support design of the groundwater 
extraction systems that will be implemented in Phase 2.  The work plan for the Phase 2 
Hydrogeologic Study will be presented as part of the GRWP Addendum. 


The goals of performance monitoring described in this PMP are to: 


 evaluate barrier wall performance relative to a hydraulic conductivity performance 
standard, 


 assess the performance of the passive and active interceptor trench system 
components based on system water levels and pump performance, 


 evaluate infiltration pond performance. 


The goals of hydraulic monitoring described in this PMP are to: 


 collect data to be used for design of the groundwater extraction system, 


 collect data to assess groundwater conditions in the vicinity of the barrier wall and 
landfill interior,  


 collect data for design of the hydraulic control monitoring program to be implemented 
after startup of the groundwater extraction system, 


 collect data to support development, in consultation with Ecology, of appropriate 
hydraulic performance standards for the Landfill CAA containment remedy. 
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1.2 PERFORMANCE MONITORING STANDARDS AND TESTS 


The program described in this PMP will assess the effectiveness of barrier wall materials in 
limiting groundwater flow, the effectiveness of the interceptor trench system in redirecting 
groundwater flow, and the capacity of the infiltration ponds to transfer the redirected 
groundwater back into the subsurface.  Phase 1 Part 1 performance standards and associated 
performance tests are described in this section.  


1.2.1 Barrier Wall  


Barrier wall performance will be assessed based on testing the hydraulic conductivity of the soil-
bentonite mixture used for barrier wall construction.  As noted in the EDR, the barrier wall 
performance specification is a hydraulic conductivity of 10-6 cm/sec, measured in representative 
samples in laboratory permeability testing, in accordance with the CQAP. 


Since only passive containment components for the Landfill CAA remedy are being 
implemented in this phase of the project, hydraulic performance standards cannot be 
established for containment provided by the barrier wall.  Instead, the results of Phase 1 Part 1 
hydraulic monitoring will be used as part of ongoing hydrogeologic studies and provide design 
information for the Phase 2 components that will establish active hydraulic containment of 
impacted groundwater beneath the Landfill.   


1.2.2 Interceptor Trench 


The overall performance goal for the interceptor trench is to maintain groundwater levels on the 
upgradient side of the Landfill at levels that would have occurred in the absence of the barrier 
wall.  The interceptor trench includes active and passive components designed to collect and 
redistribute groundwater to meet this goal.  The performance of active and passive components 
will be assessed separately, as described below. 


1.2.2.1 Passive Drain Performance 


For the passive drain component, performance will be based on interconnection of the trenches 
and infiltration ponds.  This interconnection will be evaluated based on the water levels on the 
upgradient side of the Landfill relative to the downgradient side, as measured during a 
performance test.  The performance standard indicating adequate interconnection via the 
passive drains will be that the water levels measured in the lift stations and the related 
infiltration ponds will be within 0.1 feet at the time of the test.  The passive drain performance 
test will be conducted when water levels in the lift stations are above the passive drain invert 
elevation (14 feet) but below the active drain invert elevation (16.5 feet), and pumps are not 
activated. 


1.2.2.2 Active Drain Performance 


For the active drain component, performance will be evaluated based on the ability of the 
pumps to achieve their rated capacity, as measured during a performance test.  The 
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performance standard will be that the pumps are capable of achieving the rated capacity of 
approximately 30 gallons per minute (gpm) under test conditions designed to simulate high 
water conditions.  The active drain performance test will be conducted by adding potable water 
to the lift stations until the pump sensors are triggered and pumping commences.  If necessary, 
valves controlling the passive drain effluents from the lift stations will be closed to avoid draining 
to the interceptor trenches if potable water is added to the lift stations.  Flow meter readings will 
be used to read pump flow rates and assess the performance standard. 


1.2.3 Infiltration Ponds 


The performance standard for the infiltration ponds is the combined infiltration rate for both 
ponds of 12.5 gpm as measured during a performance test.  This standard is designed to 
assess whether the infiltration capacities of the ponds are sufficient to infiltrate water at the 
estimated rate of groundwater interception under normal wet-season conditions.  This rate is 
based on the calculated maximum (wet season, based on November 2008 groundwater levels) 
flow of groundwater beneath the Landfill that would occur in the absence of the barrier wall; this 
is the quantity of groundwater that should be conveyed to the infiltration ponds by the 
interceptor trenches to avoid surface water impacts upgradient of the Landfill.  (Refer to 
calculations provided in Appendix 1C for this groundwater flow estimate.)  Combined infiltration 
rates for both ponds equal to or greater than this standard are expected to provide adequate 
infiltration capacity for intercepted groundwater under projected wet-season, non-flooding 
conditions.   


The infiltration test will be conducted when water levels in the infiltration ponds are at an 
appropriate elevation (between approximately 15 and 18 feet NAVD 88), with sufficient volume 
in the ponds to allow for infiltration measurements to be conducted over a 24-hour period, and 
representative (positive) hydraulic gradients relative to groundwater downgradient of the ponds 
are present.  This may require addition of large quantities of potable water to the infiltration 
ponds.  Positive horizontal hydraulic gradients in the downgradient direction are expected to be 
the normal, non-flooding condition and are necessary for infiltration to occur.  Large flood events 
have been observed, however, that cause water levels downgradient of the infiltration ponds to 
be equal to or higher than the water levels inside the ponds.  The test will not be conducted 
during these flooding conditions. 


At the start of the test, valves at outfalls into the ponds will be closed, and water-level 
measurements within the ponds will be manually recorded using the staff gauges.  Water levels 
will be monitored over a period of time (approximately 6 to 24 hours) suitable for assessing the 
rate of infiltration.  The volume of water lost (infiltrated and evaporated) in each pond at the end 
of the test will be calculated based on the water-level changes and shape of the ponds.  The 
rate of water loss will be compared to the performance standard to assess infiltration 
performance for each pond. 
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2.0. Performance Monitoring Network  


The Performance Monitoring Network consists of the Landfill perimeter and interior piezometers 
and the staff gauges to be installed in the infiltration ponds.  This section provides descriptions 
of the piezometer network that will be used for hydraulic monitoring of the barrier wall prior to 
startup of the extraction and treatment systems.  This piezometer network may be modified in 
the EDR Addendum 3 to address changed conditions and/or new information acquired during 
remedy implementation and to ensure the network is suited for long-term compliance monitoring 
of the remedy.  The staff gauges/stilling wells that will be used for monitoring the infiltration 
ponds are also described in this section.   


2.1. LANDFILL PERIMETER AND INTERIOR PIEZOMETERS  


Eight clusters of piezometers will be installed at the Landfill perimeter and five piezometers will 
be installed in the Landfill interior.  These clusters will include paired piezometers on both sides 
of the barrier wall to monitor hydraulic gradients across the barrier wall, and piezometers in the 
interior of the Landfill to monitor water levels beneath the multi-acre capped Landfill.  
Piezometers with deeper screened intervals will also be installed in areas with aquitard gaps to 
monitor the vertical hydraulic gradients in those locations.  (Refer to Figure 1J.1 for the 
approximate location of the barrier wall alignment, identified aquitard gaps, and the piezometer 
network.) 


2.1.1 Water Level Monitoring Depth Intervals 


Because the Upper Sand Aquifer is not separated from the Lower Sand Aquifer in areas where 
the Lower Silt Aquitard is discontinuous, the following naming convention will be applied for 
performance monitoring purposes.  Depths are based on hollow-stem auger (HSA) borings from 
the 2008 geotechnical investigation, which provide the most accurate characterization available 
for subsurface geology at the Landfill perimeter.  HSA boring locations are shown on Figure 
1J.1 (refer to the EDR Appendix B for results of the geotechnical investigation). 


The depth interval corresponding to the Upper Sand Aquifer is referred to as the Upper Interval, 
and generally corresponds to depths of 0 to 22 feet below ground surface (bgs) measured from 
the Landfill perimeter road (19 to -3 feet NAVD88).  Due to the undulating surface of the Lower 
Silt Aquitard, the depth of the Upper Interval varies with location.  In areas such as the eastern 
side of the Landfill, the Upper Interval extends only as deep as 12 feet bgs (8 feet NAVD88).  In 
areas such as the western side of the Landfill, the Upper Interval extends as deep as 32 feet 
bgs or -13 feet NAVD88. 


The water-bearing unit at depths corresponding to the Lower Sand Aquifer is referred to as the 
Lower Interval, and occurs at depths below approximately 18 to 32 feet bgs (1 to -13 feet 
NAVD88) measured from the Landfill perimeter road.  The depth of the Lower Interval varies 
based on variations in the depth of the Lower Silt Aquitard.  Groundwater in the Lower Sand 
Aquifer typically has a greater head than groundwater in the Upper Sand Aquifer, which would 
cause upward flow to occur in areas where the aquitard is discontinuous.   







  B&L Woodwaste Site
 


F:\projects\B&L RIM\Phase 1 Implementation\EDR\EDR 
Final\EDR Final Addendum 1\Addend 1 Apx 1J 
PMP\Addend 1 Apn 1J PMP 072809.doc 


July 2009 FINAL 


Page 1J-6 EDR Addendum 1
Appendix 1J: PMP 


 


2.1.1.1 Upper Interval Piezometers  


The Upper Interval piezometers will be used to assess hydraulic containment within the Landfill 
CAA and to assess the effectiveness of the interceptor trench.  It is also expected that Upper 
Interval piezometers will serve as regular monitoring locations and aquifer pumping test 
observation wells during Phase 2 Hydrogeologic Study data collection for extraction system 
design.  When groundwater recovery commences and the containment system is complete, 
hydraulic containment will prevent contaminated groundwater in the Upper Interval beneath the 
Landfill from horizontally seeping beyond the limits of the barrier wall at the Landfill perimeter 
and from vertically seeping to the Lower Interval.  As indicated in Section 1.2, it is expected that 
hydraulic containment will be demonstrated by inward hydraulic gradients in which the head 
measured outside the barrier wall is greater than the head measured inside the barrier wall after 
groundwater recovery within the contained area has commenced.  During the interim monitoring 
period covered by this PMP, it is not expected that the paired Upper Interval piezometers will 
demonstrate hydraulic containment.   


To provide for head measurements that will allow comparison of conditions inside and outside 
the barrier wall and assessment of inward hydraulic gradients within the Upper Interval, 16 
piezometers will be installed as pairs that will straddle the barrier wall.  Refer to Figure 1J.1 for 
planned piezometer locations.)  These 16 piezometers will be installed with the bottom of the 
screened intervals at the approximate base of the Upper Interval, as determined from the results 
of the geotechnical investigation (refer to EDR Appendix B).  The exterior piezometers will also 
provide information that will be used to assess the effectiveness of the interceptor trench and 
the infiltration ponds.  Piezometer depth and construction details are presented in Section 2.2 
and Table 1J.1.   


To provide for head measurements that will allow monitoring of water levels in the interior of the 
landfill, five piezometers will be installed in the Upper Interval in locations representative of the 
interior of the Landfill.  The locations of interior piezometers are also designed to support aquifer 
pumping tests anticipated as part of Phase 2 Hydrogeologic Study pre-design activities. 


2.1.1.2 Lower Interval Piezometers  


As noted above, hydraulic containment would prevent contaminated groundwater in the Upper 
Interval beneath the Landfill from leaking into the Lower Interval by maintaining upward vertical 
gradients beneath the Landfill.  Where the Lower Silt Aquitard is present, the natural low-
permeability layer, in conjunction with upward vertical gradient, would prevent contaminated 
groundwater from leaking into the Lower Interval.  Where the Lower Silt Aquitard is absent, the 
upward flow of groundwater due to the upward hydraulic gradient would prevent downward 
migration of contaminants.   


Historical data indicate that the natural, upward vertical gradients beneath the Landfill have 
protected Lower Interval groundwater in the vicinity of the Landfill, even in areas where the 
Lower Silt Aquitard is absent (Floyd|Snider 2007a and 2007b, Hydrometrics 2001).  The Lower 
Interval must be monitored after construction of the barrier wall and interceptor trench system to 
confirm that the natural, upward gradients are maintained.  Hydraulic monitoring under this PMP 
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will include continued measurement of the upward vertical gradients in the two areas of aquitard 
discontinuities. 


Three piezometers will be installed to measure head in the Lower Interval.  The three Lower 
Interval piezometers will be clustered with the paired piezometers completed in the Upper 
Interval at the locations identified with aquitard gaps, as shown on Figure 1J.1.  The Lower 
Interval piezometers include PZ-8c at the eastern gap, and PZ-4c and PZ-5c in the southwest 
corner gap.  These piezometers will be installed with screens extending downward from the 
elevation near the top of the Lower Interval, as based on the results of the geotechnical 
investigation (refer to EDR Appendix B).  Piezometer construction details are provided in Table 
1J.1 and in Section 2.2.   


2.1.2  Piezometer Construction 


Landfill perimeter and interior piezometers will be installed, developed, and surveyed following 
the procedures described in the GRWP (Floyd|Snider/AMEC 2008) and standard industry 
practice, except where noted.  Piezometers located outside the barrier wall (PZ-1a through PZ-
8a) will be installed between the barrier wall and the groundwater interceptor system 
components at a distance from the barrier wall that does not result in unacceptable hydraulic 
interference from barrier wall slurry.  The location for the exterior piezometers will be outside the 
Landfill cap.   


Due to the Site configuration (refer to Figure 1J.1 and Drawing C-13 in Appendix 1F), there is 
limited space for piezometer installation between the stormwater collection ditch/geomembrane 
anchor trench and the interceptor trench along the south and east sides of the Landfill, and the 
infiltration ponds on the north and west sides of the Landfill. Where the interceptor trench is 
present, the piezometers should be placed between the interceptor trench and the barrier wall.  
In most locations the width of the space available for exterior piezometer placement is 2–3 feet.  
In general, the exterior piezometers will be located immediately outside the stormwater 
collection ditch, which will provide about 5 feet of separation from the barrier wall.  The exterior 
piezometers will be affected by the interceptor trenches or the infiltration ponds, depending on 
the piezometer location, but the piezometers should reflect the actual groundwater elevation 
outside the barrier wall for use in determining whether an inward-directed hydraulic gradient is 
present across the barrier wall.   


Perimeter piezometers located inside the barrier wall (PZ-1b to PZ-8b, PZ-4c, PZ-5c, and 
PZ-8c) will be located within about 10 feet from the barrier wall.  Interior piezometers will be 
completed with a PVC boot sealing the well monument to the Landfill cap PVC geomembrane, 
as shown on Drawing N-2 in Appendix 1F.   


As indicated in Table 1J.1, Upper Interval perimeter piezometers will be constructed with 10 feet 
of well screen, with the bottom of the screen located at the approximate base of the Upper 
Interval.  This design is consistent with standard industry practice and is intended to serve the 
following objectives: 


 Measurement of head that is generally representative of the Upper Interval.  Multi-
piezometer clusters (with up to 5-foot screens) within the Upper Interval indicate 
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some variability of head within the Upper Interval.  Because the 10-foot screens 
extend over 40–50 percent of the Upper Interval thickness, they are expected to be 
sufficiently representative of the average head in the Upper Interval and well suited 
to assess horizontal gradients across the entire barrier wall depth. 


 Measurement of head in the zone that is typically the most transmissive portion of 
the Upper Interval.  Piezometer screens will be located in the generally coarser and 
more transmissive sand near the base of the Upper Interval, which accounts for most 
of the groundwater flow.  


Screen lengths for Upper Interval interior piezometers may be adjusted upward from 10 feet to 
approximately 15 feet if necessary to span the Upper Interval.  This adjustment is intended to 
provide maximum utility for aquifer pumping tests.  (Refer to Table 1J.1.) 


Lower Interval piezometers will be constructed with 5 feet of slotted PVC screen located at the 
approximate top of the Lower Interval.  This screen depth is consistent with the goal of 
assessing head in the area of greatest concern for containment—immediately below the Upper 
Interval.  The head at this depth interval represents hydraulic conditions at the interface 
between the Upper and Lower Intervals.   


Piezometer construction details are illustrated in Figure 1J.2.  Perimeter piezometers will be 
constructed with 2-inch diameter well casings and 0.020-inch machine-slotted PVC well 
screens.  Interior piezometers will be constructed of 4-inch diameter well casings with 0.020-
inch continuous-wrap or machine-slotted PVC well screens. The top-of-casing elevation and the 
piezometer location will be surveyed by a licensed surveyor after installation is complete.   


2.2 INFILTRATION POND STAFF GAUGES 


The performance of the infiltration ponds will be assessed by tracking the water elevation in the 
two infiltration ponds during infiltration pond performance testing.  Water elevation in the 
infiltration ponds will be tracked by manually reading the staff gauges that will be installed in 
each of the infiltration ponds.  If it is determined to be appropriate, transducers may be installed 
within the staff gauge stand pipes to allow downloading of water-level data.  Transducer 
measurements will be used to supplement monthly manual measurements and may be 
removed following the attainment of specific data objectives.  The staff gauges will consist of 6-
inch diameter Schedule 40 PVC stand pipes installed as shown on Drawing C-14 (refer to EDR 
Addendum 1, Appendix 1F).  The staff gauges will be seated in the riprap present in the bottom 
of the infiltration ponds and will be supported by the walkway located above each trench.  The 
exterior of the stand pipe will be marked with graduations at intervals of 0.1 feet, with number 
labels at every foot marking.  The top of the stand pipe will be surveyed for elevation so that the 
true water elevation can be determined by measurement of the depth to water.  Water levels in 
existing monitoring wells and staff gauges downgradient of the infiltration ponds will be 
measured as needed to measure horizontal hydraulic gradients and confirm that non-flooding 
conditions are present at the time of the test.  The staff gauges will also be used during future 
operations to monitor the water level in the infiltration ponds.   
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3.0 Performance Monitoring Program 


This section decribes the Performance Monitoring Program, which is designed as a discrete 
monitoring period to assess the performance of Phase 1 Part 1 remedy components.  Hydraulic 
monitoring initiated under this program is expected to continue as part of a Phase 2 
hydrogeologic monitoring program, to be presented in the GRWP Addendum.  Separate 
performance monitoring programs to assess the performance of Phase 1 Part 2 and Phase 2 
remedy components will be presented in subsequent addenda to the EDR during future phases 
of the implementation program for the 2008 CAP.  


3.1 PERFORMANCE MONITORING 


Performance monitoring will consist of the following: 


 Evaluation of barrier wall permeability based on testing conducted under the CQAP. 


 A passive drain performance test event for the interceptor trenches. 


 An active drain performance test event for the interceptor trenches. 


 An infiltration pond performance test event.   


For hydraulic monitoring along the barrier wall, water-level measurements will be manually 
collected from Landfill perimeter piezometers using an electronic water-level indicator, from staff 
gauges by recording observed water levels, and by pressure transducers in selected locations 
for more frequent data collection, in accordance with the procedures described in the GRWP.  
Water-level measurements and transducer downloads will be coordinated with regular water-
level measurements collected as part of ongoing hydrogeologic study data gathering activities 
and/or interim compliance monitoring.   


To support evaluation of the short-term variability of the head inside and outside the barrier wall 
during storm events, pressure transducers will be installed in four representative clusters 
(Piezometers PZ-1, PZ-4, PZ-6, and PZ-8) and two infiltration pond staff gauge stilling wells.  
These piezometers selected for pressure transducers include Piezometer PZ-4c and PZ-8c 
which are screened in the Lower Sand Aquifer in the vicinity of the identified aquitard gaps.  
Transducer measurements will be used to supplement monthly manual measurements and may 
be removed following the attainment of specific data objectives.  Data loggers associated with 
the transducers will be programmed to monitor water levels on an hourly basis.  A barometric 
transducer will also be used to provide barometric compensation data.  Where possible, existing 
transducers from other site monitoring locations will be relocated to the piezometers described 
in this PMP and used for hydraulic monitoring.  The extent of transducer relocation will depend 
on the data needs of the Phase 2 Hydrogeologic Study, to be presented in the GRWP 
Addendum.  Pressure transducers may be relocated to other hydraulic monitoring piezometers 
as appropriate, in consultation with Ecology. 
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3.2 PERFORMANCE MONITORING REPORTING  


Performance monitoring results will be reported in a Phase 1 Part 1 Performance Monitoring 
Report following the completion of Phase 1 Part 1 performance monitoring.  This report will 
provide an assessment of the performance of the barrier wall and interceptor trench systems 
relative to the standards described in this PMP.   


3.3 PERFORMANCE MONITORING SCHEDULE  


The barrier wall permeability testing will be conducted during construction, as described in the 
CQAP.  The passive and active interceptor trench tests will be scheduled to take place soon 
after construction completion.  The schedule for infiltration testing will depend on the water 
levels in the ponds and flooding conditions following construction.  It is expected that this test 
will be completed in October, 2009.  


Hydraulic monitoring will begin as soon as the piezometers and staff gauges have been 
installed and surveyed.  The installation and surveying of the piezometers and staff gauges is 
planned in conjunction with construction of the Phase 1 major construction elements, including 
the barrier wall, interceptor trench, and stormwater pond.  These elements, and transducer 
installation, are expected to be completed by October 2009.  Hydraulic monitoring is, therefore, 
expected to begin in November or December 2009. 


The Draft Phase 1 Part 1 Performance Monitoring Report will be completed within 90 days of 
the completion of all performance monitoring tests.  The draft report is therefore expected to be 
completed by January 2010 and included with the Phase 1 Completion Report.  This schedule 
will provide sufficient time for the results to be integrated into the EDR Addendum 3, expected to 
be completed in draft form in late 2010.  The EDR Addendum 3 will include the design for the 
groundwater extraction and treatment components of the containment system and revisions to 
the Performance Monitoring Program and/or Network.   


At the end of the Phase 1 Part 1 performance monitoring period, monthly water-level 
measurements of the Landfill perimeter and interior piezometers and staff gauges are expected 
to continue as part of ongoing measurements under the Phase 2 Hydrogeologic Study.  
Because several of the goals of the Phase 2 Hydrogeologic Study are shared with those of 
performance monitoring, the piezometers and staff gauges described in this plan may be added 
to the Phase 2 Hydrogeologic Study monitoring network at the completion of Phase 1 Part 1 
performance monitoring.  These shared goals include collection of baseline data for comparison 
of conditions prior to construction of the barrier wall and interceptor trench and following startup 
of the groundwater extraction system, collection of design data for the groundwater extraction 
system, and collection of design data for the Phase 2 Performance Monitoring Program.  In 
addition to regular monitoring, the piezometer network described in this PMP will be used for 
aquifer pumping tests planned as part of the Phase 2 Hydrogeologic Study to support design of 
the groundwater extraction system.  Phase 2 Hydrogeologic Study activities are expected to 
begin following the completion of Phase 1 major components and Ecology approval of the 
GRWP Addendum in the spring of 2010. The Phase 2 Performance Monitoring Program is 
expected to commence following the startup of the groundwater extraction and treatment 
systems, which is scheduled to be completed in December 2011.   
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B&L Woodwaste Site


Approximate 
Total Depth 


(feet bgs)1


Approximate 
Screened Interval 


(feet bgs)1 Construction2


54 39 - 54 4" diameter, 0.020-inch 
continuous-wrap PVC screen


48 38 - 48
51 41 - 51
40 30 - 40
37 27 - 37


37 32 - 37
35 30 - 35
25 20 - 25


Notes:
1


2


bgs
PVC Polyvinyl chloride


Abbreviations:


Lower Interval
PZ-4c
PZ-5c
PZ-8c


Approximate total depth and screened interval depth are based on contact between Upper Sand Aquifer and 
Lower Silt Aquitard as determined by previous borings.  Actual total depth and screened interval will be 
based on field confirmation of depth of contact between Upper Sand Aquifer and Lower Silt Aquitard.  Where 
the Lower Silt Aquitard is absent, the approximate depth of the contact in nearby borings will be used.


Piezometers will be installed using hollow-stem auger or sonic drilling methods.  Refer to Figure 1J.2 for 
additional piezometer construction information.  


PZ-11
PZ-12
PZ-13


Below ground surface


PZ-8a
PZ-8b
PZ-9


PZ-10


PZ-6a
PZ-6b
PZ-7a
PZ-7b


PZ-4a
PZ-4b
PZ-5a
PZ-5b


PZ-2a
PZ-2b
PZ-3a
PZ-3b


14 - 24


5 - 15


Table 1J.1 
Piezometer Installation Details


Piezometer ID


Upper Interval 
PZ-1a 22 2" diameter, 0.020-inch 


machine-slotted PVC screen
12 - 22


PZ-1b


17


22


15


12 - 2222


28


30


24


18 - 28


20 - 30


4" diameter,  0.020-inch 
machine-slotted PVC screen


2" diameter, 0.020-inch 
machine-slotted PVC screen


7 - 17


12 - 22
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